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PREFACE 

The  principal  object  in  preparing  a  compilation  of  solubility 
data,  from  the  point  of  view  of  the  advancement  of  chemistry,  is 
to  furnish  material  for  the  origination  and  verification  of  theories 
of  solution.  The  majority  of  investigators  who  have  been  en- 
gaged on  such  problems,  have  been  compelled  to  determine  ex- 
perimentally the  values  required  for  developing  the  generalizations 
they  hoped  to  establish.  In  fact,  a  large  part  of  the  most  accurate 
data  which  are  here  brought  together,  are  the  outgrowth  of  such 
studies.  It  is  hoped,  therefore,  that  the  present  effort  to  make 
these  and  all  other  quantitative  results  more  accessible  for  theo- 
retical studies  of  solubility,  will  lead  to  noteworthy  advances  in 
this  field  of  chemistry. 

Of  the  various  properties  which  determine  the  uses  of  com- 
pounds in  a  chemical  way,  solubility  is  of  first  importance.  There- 
fore, solubility  data  are  perhaps  of  even  greater  interest  from  a 
practical  than  from  a  theoretical  point  of  view.  For  this  feason  it 
has  been  necessary  to  consider  the  needs  of  those  who  require  such 
information  only  incidentally  and  may,  therefore,  be  less  familiar 
with  some  of  the  forms  used  for  its  expression.  With  this  in 
mind,  and  at  the  suggestion  of  users  of  the  preceding  edition, 
chapters  have  been  prepared  in  which  are  described,  among  other 
things,  the  sources  of  solubility  data,  the  methods  of  calculating 
them  to  desired  terms,  the  interpretation  of  their  tabular  arrange- 
ment, as  well  as  some  of  the  methods  used  for  the  accurate  deter- 
mination of  solubilities. 

Soon  after  the  previous  edition  was  issued,  the  collection  of  the 
new  data,  to  be  used  in  keeping  the  subject  matter  up  to  date, 
was  systematically  begun.  In  doing  this,  the  experiment  was 
made  of  examining  each  journal  page  by  page,  instead  of  scan- 
ning the  titles  of  original  papers  contained  in  it.  This  resulted  in 
the  discovery  of  many  data  that  would  otherwise  have  been  over- 
looked, and  it  soon  became  apparent  that  a  more  careful  search  of 
the  literature  than  that  previously  made  was  necessary.  It  was, 
therefore,  decided  not  only  to  examine  the  current  periodicals 
minutely,  but  to  go  through  the  back  volumes  in  a  manner  equally 
as  thorough.  The  data  collected  in  this  way  soon  amounted  to  more 
than  could  be  advantageously  added  as  a  supplement  to  the  tables 
in  the  first  edition,  and  it  was  decided  to  wait  until  the  whole 

book  could  be  completely  rearranged,  before  making  any  additions 
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to  the  subject  matter.  It  also  appeared  advisable  to  extend  the 
scope  to  include  freezing-point  and  certain  other  data,  which  had 
been  omitted  entirely  from  the  first  edition.  The  undertaking, 
therefore,  developed  far  beyond  the  original  expectation  of  regu- 
larly adding,  from  year  to  year,  the  new  data  which  would  keep 
the  compilation  up  to  date.  Since  the  amount  of  time  at  my  dis- 
posal for  this  work  was  limited,  progress  necessarily  has  been 
slow.  Finally,  the  advent  of  the  war  extended  the  period  far  be- 
yond the  limit  caused  by  other  conditions. 

Although  the  compilation  has  now  been  completed,  I  realize 
that  in  a  work  of  this  kind,  more  satisfactory  results  would  have 
been  achieved  if  several  individuals  had  cooperated  in  its  prepara- 
tion. The  recent  decision  of  the  American  Chemical  Society  to 
extend  its  activities  to  the  publication  of  reference  books,  will,  I 
hope,  insure  that  hereafter,  compilations  of  the  present  character 
will  be  made  in  the  exceptionally  thorough  manner  which  only  an 
organization  with  elaborate  facilities  can  provide. 

In  this  connection  I  wish  to  express  the  opinion  that  the  new 
venture  of  publishing  compendia  of  chemical  literature,  which  the 
chemical  societies  of  England  and  America  are  just  now  about  to 
undertake,  will  prove  of  service  to  the  progress  of  chemistry  in 
English  speaking  countries,  second  only  to  that  rendered  by  the 
journals  of  original  and  of  abstract  literature,  which  these  societies 
have  so  successfully  developed. 

I  realize,  more  than  ever,  that  opportunities  for  the  occurrence 
of  errors  are  innumerable  and  although  I  have  endeavored  to 
maintain  unremitting  vigilance  to  avoid  them,  my  efforts  toward 
this  end  have  not  always  been  successful.  I  desire  to  express  my 
appreciation  to  all  who  have  called  attention  to  errors  in  the 
former  edition  and  I  will  be  equally  grateful  to  those  who  point 
out  to  me  needed  corrections  in  the  present  book.  In  this  con- 
nection, I  am  greatly  indebted  to  Professor  B.  N.  Menschutkin  of  the 
Polytechnic  Institute  (Sosnovka),  Petrograd,  Russia,  who,  in  calling 
my  attention  to  an  error  in  the  tabulation  of  some  of  his  work 
given  in  the  first  edition,  sent  me  a  complete  set  of  reprints  of  his 
many  papers  on  solubility  and  personally  corrected  the  tables 
which  I  prepared  from  them,  for  use  in  the  present  volume. 

In  conclusion  I  wish  gratefully  to  acknowledge  the  assistance 
rendered  me  by  Dr.  W.  S.  Putnam  of  the  Cooper  Union  of  New 
York  during  the  compilation  of  the  first  150  pages  of  the  tables. 

A.  S. 
Washington,  D.  C, 

Feb.  22,  1919. 
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The  following  detailed  account  of  the  collection  and  arrangement 
of  the  solubility  data  contained  in  the  present  volume,  has  been 
prepared  particularly  for  those  who  need  quantitative  solubilities 
rarely,  and  are  more  or  less  unfamiliar  with  the  usual  tabular 
methods  of  expressing  such  data.  To  those  who  are  better  ac- 
quainted with  the  subject,  the  descriptions  in  some  cases  at  least, 
will  probably  be  considered  more  elementary  than  necessary.  It  is 
hopped,  however,  that  with  the  aid  of  the  explanations  here  given, 
no  one  need  remain  uncertain  as  to  the  true  meaning  of  any  result 
or  form  of  expression  found  in  the  book. 

Sources  of  the  Data.  —  In  addition  to  those  determinations  made 
for  the  specific  purpose  of  ascertaining  particular  solubilities,  many 
results  are  reported  in  connection  with  the  study  of  theories  of 
solution  and  are,  therefore,  easily  located.  On  the  other  hand,  since 
solubilities  often  form  only  an  incidental  part  of  an  investigation, 
many  valuable  data  can  be  found  only  by  a  very  careful  search  of 
the  literature.  Consequently,  in  collecting  material  for  the  present 
compilation,  the  procedure  was  adopted  of  perusing,  page  by  page, 
every  volume  of  a  selected  number  of  chemical  journals,  for  the 
years  1900  to  1918.  In  doing  this,  attention  was  paid  particularly, 
to  collecting  all  tabulated  data,  but  a  vigilant  watch  for  solubility 
statements  in  the  text  was  also  maintained.  The  twenty-three 
journals  which  were  examined  in  this  manner  are  designated  with 
asterisks  (*)  in  the  volume-year  table  of  journals  given  at  the  end 
oi  the  book.  There  is  also  listed  in  this  table  a  somewhat  larger 
number  of  other  journals,  containing  relatively  few  papers  in  which 
solubility  data  may  be  expected.  In  these  cases,  a  page  by  page 
examination  would  have  required  more  effort  than  the  results  to  be 
gained  appeared  to  justify.  Consequently,  only  the  tables  of  con- 
tents of  these  journals  were  searched  for  references  to  solubility 
data.  The  last  volume  number  given  for  each  journal  in  this  table 
shows  the  final  volume  examined  as  above  mentioned. 

Of  the  abstract  journals,  only  "Chemical  Abstracts"  was  syste- 
matically searched  for  references  to  data  published  in  other  than 
the  twenty-three  journals  which  were  minutely  examined.  The 
original  of  practically  all  references  obtained  in  this  way  was 
consulted. 
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The  larger  handbooks  of  inorganic  and  organic  chemistry,  such 
as  those  of  Dammer,  Moissan,  Gmelin-Kraut,  Abegg,  Beilstein  and 
others,  were  not  examined,  since  it  was  believed  that  the  major  part 
of  the  data  so  obtained  would  undoubtedly  have  been  already  col- 
lected from  the  journals. 

Of  the  available  compendia  of  physical  constants,  only  the  fourth 
edition  of  Landolt  and  Bernstein's  '*Tabellen"  and  the  three  issues 
of  the  international  ''Tables  annuelles  de  Constantes  et  Donn^es 
Numferique**  were  systematically  examined,  and  in  these  cases  the 
volumes  were  used  principally  to  check  the  completeness  of  the 
compilation  made  directly  from  the  journals. 

Of  the  various  pharmacopoeias  and  pharmaceutical  reference 
books,  only  the  eighth  edition  of  the  U.  S  Pharmacopoeia  (1905) 
was  used  to  any  extent  as  a  source  of  solubility  data.  Most  of  the 
results  contained  in  the  subsequent  ninth  edition  (1916),  are  taken 
from  the  previous  edition  and  calculated  to  the  basis  of  volume,  in- 
stead of  weight,  of  solvent  required  to  dissolve  unit  weight  of  solid. 
It  is  believed  that,  for  the  present  compilation,  the  weight  basis  for 
expressing  the  results  is  to  be  preferred,  and  moreover,  by  taking 
the  data  directly  from  the  eighth  edition,  the  errors  incidental  to 
the  recalculation  and  rounding  off  to  whole  numbers,  are  elimi- 
nated. 

In  this  connection,  it  should  be  mentioned  that  the  results  ob- 
tained from  pharmaceutical  reference  books  for  the  more  complex 
compounds  such  as  the  alkaloids,  are  for  the  most  part  of  only 
qualitative  interest,  and  although  probably  of  sufficient  exactness 
for  use  in  pharmaceutical  compounding,  do  not  come  within  the 
scope  of  quantitative  accuracy  adopted  for  the  present  volume. 

Collection  and  Compilation  of  the  Data,  —  In  all  cases  where  solu- 
bility results  were  found  recorded  in  an  original  communication, 
the  data  and  accompanying  descriptions  of  the  experiments  were 
copied  and  the  record  thus  made  filed  for  future  ufee.  In  preparing 
these  abstracts  the  actual  experimental  results  were  always  recorded 
when  available,  rather  than  the  values  as  recalculated  by  the  author 
to  terms  which  best  suited  the  solution  of  the  problem  in  hand.  In 
many  cases  the  original  analytical  data  were  not  given  and  uncer- 
tainties arose  as  to  the  factors  used  and  as  to  just  how  the  calcula- 
tions had  been  made.  This  was  particularly  true  in  the  many  cases 
where  the  results  were  expressed  in  gram  molecular  quantities  per 
given  volume  of  solution  or  on  the  basis  of  molecular  percentage. 

The  supplementary  information  sought  in  each  paper  included 
such  points  as  the  method  which  had  been  employed  for  securing 
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equilibrium,  the  care  exercised  in  purifying  the  material,  the  exact 
composition  of  the  solid  phase,  the  procedure  followed  in  separating 
the  saturated  solution  and  analyzing  it,  as  well  as  any  other  details 
which  might  be  of  value  in  forming  a  correct  estimate  of  the  ac- 
curacy of  the  work.  The  time  consumed  in  this  part  of  the  exami- 
nation of  the  original  papers  was  usually  found  to  have  been  well 
spent  when  the  compilation  of  the  solubility  tables  from  these  data 
sheets  was  undertaken.  This  was  especially  the  case  when  it  be- 
came necessary  to  compare  the  results  for  the  same  compounds 
obtained  by  two  or  more  investigators.  When  practically  all 
abstracting  of  the  solubility  data  in  the  journals  already  referred  to 
had  been  completed,  •  the  data  sheets,  which  were  at  first  grouped 
according  to  the  journals  examined,  were  arranged  alphabetically 
in  accordance  with  the  names  of  the  compounds  for  which  data  had 
been  determined.  In  this  way  all  results  for  a  particular  compound 
were  brought  together  and  the  actual  preparation  of  the  systemati- 
cally arranged  tables  could  be  begun. 

It  will  be  noted  that  by  this  plan  the  original  papers  were  practi- 
cally all  consulted  before  the  actual  compilation  of  any  of  the  data 
was  started.  In  only  a  small  percentage  of  cases  was  the  author's 
paper  again  consulted,  at  the  time  the  manuscript  of  the  compiled 
tables  was  prepared  or  later.  Although  this  plan  introduces 
numerous  opportunities  for  errors  resulting  from  the  recopying  of 
the  original  data,  it  appeared  to  be  the  only  practical  procedure. 
A  more  direct  transference  of  the  original  results  to  the  finished  page 
would  have  required  that  the  work  be  done  in  the  library  or  that  a 
much  larger  number  of  books  be  withdrawn  than  is  ordinarily 
permitted. 

Although  it  was  originally  intended  to  have  the  manuscript 
pages  typewritten  before  transmitting  them  to  the  printer,  this 
plan  had  to  be  abandoned  on  account  of  the  difficulty  in  obtaining 
the  services  of  a  competent  person  and  also  on  account  of  the 
considerable  added  expense.  This  necessity  may  possibly  have 
resulted  advantageously,  since  one  of  the  several  opportunities  for 
the  introduction  of  mistakes  through  copying  the  figures,  was 
eliminated. 

The  copy  as  forwarded  to  the  printer  was,  for  the  most  part, 
clear  and  legible  but  it  was  far  from  the  orderly  character  of  type- 
written pages,  consequently,  it  would  be  surprising  if  none  of  the 
many  errors  made  by  the  compositors  as  a  result  of  imperfect 
copy,  were  overlooked  during  the  proof-reading,  which  from  be- 
ginning to  end  was  done  without  assistance.     In  order  to  reduce 
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typographical  and  all  other  errors  to  the  least  possible  number,  it 
would  be  necessary  to  compare  every  original  paper  with  the  final 
printer's  proof  and  to  repeat  every  calculation  of  a  result  one  or 
more  times.  That  this  was  not  possible  in  the  present  case  will 
be  easily  realized  when  the  very  large  amount  of  the  data  is 
considered. 

These  details  are  mentioned  at  this  time  because  it  is  believed 
that  the  user  of  the  book  is  entitled  to  exact  information  in  regard 
to  the  conditions  under  which  the  compilation  was  made.  It  is 
only  with  a  clear  understanding  of  its  limitations  that  the  book 
can  be  used  to  greatest  advantage. 

In  this  connection  it  should  be  pointed  out  that  although  oppor- 
tunities for  errors  in  recording  the  purely  numerical  data  here 
brought  together  are  abundant,  in  the  majority  of  cases  the  mis- 
takes are  not  necessarily  misleading  if  proper  regard  is  paid  to  the 
general  import  of  the  results  as  a  whole.  Thus  on  the  basis  of  the 
well-established  principle  that  changes  in  solubility,  such  as  are 
due  to  temperature  or  concentration  of  solvent,  always  proceed 
regularly,  errors  in  the  case  of  one  or  more  figures  in  a  table  will 
become  apparent  on  careful  comparison  with  the  remaining  results, 
or  by  plotting  them  on  cross  section  paper  and  drawing  the  curve. 
Consequently,  the  table  as  a  whole  provides  a  check  on  the  indi- 
vidual results  of  which  it  is  composed. 

Scope.  —  In  brief,  it  may  be  stated  that  it  has  been  the  inten- 
tion to  include  in  this  compilation,  the  actual  results,  or  a  reference 
to  all  quantitative  solubility  data,  recorded  in  the  journals  referred 
to  in  a  preceding  section  and  listed  in  the  table  at  the  end  of  the 
book. 

Freezing-  or  melting-points  of  binary  or  more  complex  systems, 
as  explained  in  the  footnote  on  page  i,  are  considered  to  be  quanti- 
tative solubility  data.  The  experimental  results  are  quoted  for 
only  those  systems  in  which  one  component  is  water  or  alcohol, 
or  which  are  mixtures  of  fairly  well-known  compounds,  and  ref- 
erences are  given  to  all  others  for  which  data  were  found 

Owing  to  the  uncertainty  of  the  boundary  between  solubility 
and  other  equilibria,  it  has  been  necessary  arbitrarily  to  draw  the 
line  in  regard  to  certain  data  which  it  has  appeared  wise  to  exclude. 
In  accordance  with  this,  no  attempt  has  been  made  to  gather 
either  figures  or  references,  for  the  following: 

(a)  Melting-point  data  for  mixtures  of  metals  (alloys). 
(6)  Melting-point  data  for  mixtures  of  minerals,  except  a  few 
of  relatively  simple  composition. 

•  •  • 
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(c)  Freezing-points  of  very  dilute  solutions  made  for  the  de- 
termination of  molecular  weights  or  electrolytic  disso- 
ciation. 

(J)  Data  for  the  solubility  of  gases  in  molten  metals. 

(e)  The  so-called  solubility  of  metals  in  various  solvents,  due 
to  a  chemical  reaction  which  occurs. 

(J)   Data  for  solid  solutions. 

(^)  Data  for  compounds  of  unknown  or  variable  composition. 
Order  of  ArrangemenL  —  The  alphabetical  arrangement  is  be- 
lieved to  have  the  advantage  that  data  for  particular  compounds 
can  be  more  easily  located  than  would  be  the  case  if  various  com- 
pounds or  systems  had  been  grouped  according  to  selected  rela- 
tionships. There  is  one  difficulty  which  applies  equally  to  any  ar- 
rangement designed  to  avoid  duplications,  and  that  is  the  placing 
of  those  systems  for  which  solubility  results  are  given  for  two  or 
more  of  the  constituents  involved.  This  applies  especially  to 
freezing-point  lowering  data  for  binary  mixtures.  In  these  cases 
the  results  show  in  turn  the  solubility  of  each  component  in  the 
other  and  it  is  necessary  to  choose  one,  or  to  record  the  results  under 
the  name  of  each  member  in  two  separate  places.  There  are  many 
similar  cases,  in  aqueous  systems  of  two  or  more  salts  and  of  mix- 
tures of  liquids,  where  results  are  given  in  succession  for  the  solu- 
bility of  each  component  in  solutions  of  varying  concentrations 
of  the  other.  In  order  to  prevent  duplication  in  these  cases  it  was 
necessary  arbitrarily  to  select  that  component  under  which  the 
results  for  the  entire  system  are  to  be  recorded.  In  harmony  with 
the  general  alphabetical  plan  of  the  book,  it  appeared  most  logical 
to  make  the  selection  on  the  basis  of  the  alphabetical  order  of  the 
names  of  the  compounds  involved.  In  the  majority  of  cases, 
therefore,  every  system  in  which  solubility  data  for  two  or  more 
compounds  are  given,  is  placed  under  the  name  of  that  component, 
the  initial  of  which  comes  earliest  in  the  alphabet. 

The  advantage  of  this  plan  is  that  every  system  is  assigned  to  a 
single  position  by  rule  and  opportunities  for  unknowingly  record- 
ing independent  investigations  of  the  same  system,  under  different 
headings  at  widely  separated  portions  of  the  book,  are  avoided. 

An  exception  to  this  rule,  which  it  was  considered  wise  to  observe, 
is  in  connection  with  mixed  systems  containing  a  compound  of  one 
of  the  rarer  elements.  In  these  cases,  on  account  of  the  greater 
interest  in  the  rare  earth  compound,  the  data  have  been  located 
under  its  name. 

In  the  case  of  those  mixtures  of  salts  and  liquids  which  yield 
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liquid  layers  over  certain  concentrations  and,  therefore,  to  all  in- 
tents and  purposes  become  reciprocally  soluble  liquid  mixtures,  they 
are  placed  under  the  name  of  the  salt  or  of  that  component  which 
exists  as  a  solid  under  ordinary  conditions.  It  has  only  rarely  been 
possible  to  give  cross  references  in  the  body  of  the  book,  but  in 
all  cases  those  components  of  the  mixtures,  other  than  the  one 
under  which  the  data  are  alphabetically  recorded,  are  included 
in  the  subject  index  of  the  book  and  the  reader,  therefore,  should 
not  fail  to  consult  the  index  when  results  or  a  cross  reference  to 
the  desired  compound  are  not  found  in  the  proper  place  in  the 
body  of  the  book. 

Nomenclature.  —  In  regard  to  questions  of  the  proper  naming  of 
compounds  for  the  purpose  of  their  correct  alphabetical  arrange- 
ment, particularly  in  respect  to  organic  compounds,  the  usage 
followed  in  the  index  of  "Chemical  Abstracts"  has  been  adopted. 
Thus  the  name  under  which  a  given  compound  is  indexed  in 
''Chemical  Abstracts"  is,  in  practically  all  cases,  the  one  used  for 
deciding  its  position  in  the  present  compilation. 

The  most  notable  deviation  from  this  rule  is  in  the  case  of  com- 
pounds of  those  metals  to  which  specific  names,  differing  from  the 
name  of  the  metal  itself,  have  been  given;  thus,  for  example  in 
the  present  compilation,  iron  salts  are  not  classed  under  ferrous 
and  ferric  and  tin  salts  under  stannous  and  stannic  but  under  iron 
and  tin,  respectively.  Another  exception  is  the  grouping  of  di 
and  tri  substituted  amines  under  the  mono  substituted  compound, 
instead  of  placing  them  under  the  widely  separated  headings  Di 
and  Tri.  Thus  results  for  diethylamine  and  triethylamine  are 
given  in  connection  with  ethyl  amine  instead  of  being  grouped, 
on  the  one  hand  with  dimethyl,  dipropyl,  diphenyl,  etc.,  amines, 
and  on  the  other  with  trimethyl,  tripropyl,  triphenyl,  etc.,  amines. 

In  harmony  with  the  adoption  of  "Chemical  Abstracts"  as 
authority  for  the  correct  naming  of  compounds,  the  rules  adopted 
for  that  publication  (see,  in  connection  with  index  to  Vol.  ii, 
191 7)  have  been  followed  as  closely  as  possible  in  all  other  matters 
connected  with  systematic  nomenclature.  The  exceptions  which 
may  be  found  are  either  mistakes,  or  occur  in  those  tables  reused 
from  the  first  edition,  in  which  corrections  of  the  original  plates 
would  have  cost  more  than  the  advantage  to  be  gained  appeared 
to  justify.  (For  example,  see  first  table,  page  144,  and  many 
others  in  which  the  old  forms  of  spelling  names  such  as  aniline, 
sulfate,  glycerol,  etc.,  have  riot  been  corrected.) 

Abbreviations.  —  Although,  in  practically  every  case  the  abbre- 
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viations  which  have  been  used  are  identical  with  those  adopted 
for  "Chemical  Abstracts"  and  will,  in  general,  be  readily  under- 
stood, for  the  sake  of  accuracy  and  as  a  matter  of  convenience  a 
list  of  those  made  use  of  in  the  present  volume  is  given  at  the 
close  of  this  chapter.     (Page  xxi.) 

Literature  References.  —  In  order  to  save  space,  when  several 
references  must  be  given  in  connection  with  one  result  or  table, 
and  to  avoid  the  repetition  of  the  complete  journal  reference 
when  data  for  different  compounds  are  given  in  the  same  paper, 
an  abbreviated  form  of  reference,  consisting  of  the  name  of  the 
author  and  year  of  the  work,  has  been  adopted.  These  are.  to  be 
used  in  connection  with  the  author's  index,  in  which  the  complete 
references  are  arranged  chronologically  under  each  name. 

Deviations  from  this  system  occur  in  connection  with  the  tables 
reused  from  the  first  edition.  In  these  cases  it  was  decided  not 
to  incur  the  expense  of  altering  the  plates  simply  for  the  sake  of 
uniformity.  The  complete  references  given  with  the  old  tables 
are  sometimes,  but  not  always,  repeated  in  the  author's  index. 

Forms  of  Stating  and  Methods  of  Calculating  Solubilities  to  Desired 
Terms.  —  When  a  solid  compound  is  brought  in  contact  with  a 
liquid,  more  or  less  of  it  dissolves  with  the  production  of  a  homoge- 
neous liquid  mixture.  The  disappearance  of  the  solid  in  the 
liquid  continues,  however,  only  up  to  a  certain  point,  beyond 
which  at  a  given  temperature,  no  more  of  the  solid  can  be  made 
to  dissolve.  This  quantity  is  designated  as  the  solubility  of  the 
com[x>und  in  the  particular  liquid.  Solubility,  therefore,  always 
refers  to  a  saturated  solution  and  is  expressed  numerically  in 
terms  of  the  composition  of  the  homogeneous  liquid  in  equilib- 
rium with  an  excess  of  undissolved  solid.  It  is  obvious  that  the 
composition  of  a  saturated  solution  may  be  expressed  in  a  great 
variety  of  terms  and  it  is,  therefore,  to  be  expected  that  investi- 
gators will  choose  those  terms  which  best  suit  the  elucidation  of 
the  particular  problems  in  hand. 

As  might  be  expected,  the  terms  in  most  general  use  and  those 
which  permit  of  the  widest  applicability  of  the  results,  are  based 
on  the  weights  of  the  ingredients  of  the  saturated  solution.  These 
may  be  either  the  weight  of  the  dissolved  compound  contained  in  a 
unit  weight  (usually  lOO  grams)  of  the  homogeneous  liquid  mixture, 
which  corresponds  to  percentage  of  the  dissolved  compound  in 
the  saturated  solution,  or  else  the  weight  of  the  dissolved  sub- 
stance in  a  unit  weight  of  the  solvent.  In  either  case  the  one 
form  may  be  easily  calculated  to  the  other.    Thus,  for  instance, 

xi 


GENERAL  INFORMATION 

if  it  is  found  that  lOO  grams  of  the  saturated  solution  contain 
20  grams  of  the  dissolved  compound,  there  can  be  present  only 
lOO  —  20  =  80  grams  of  solvent,  and  since  this  80  grams  of  solvent 
holds  20  grams  of  the  dissolved  compound,  20  -5-  80  X  100  =  25 
grams  of  it  are  present  per  100  grams  of  solvent.  The  calculation 
in  the  opposite  direction  is,  of  course,  just  as  simple.  If  100  grams 
of  solvent  contain  25  grams  of  dissolved  compound,  then  100  +  25 
grams  of  solution  must  contain  25  grams  or  100  grams  of  saturated 
solution  contain  ^5r  X  100  =  20  grams  of  the  dissolved  compound. 

In  the  case  of  most  solubility  statements  contained  in  the  phar- 
maceutical literature,  the  results  are  given  in  terms  of  weight  or 
volume  of  solvent  required  to  dissolve  unit  weight  of  solid.  Since 
all  such  results  are  simply  the  reciprocal  of  the  terms,  grams  solid 
contained  in  unit  number  of  grams  of  solvent,  the  procedure  for 
transforming  them  to  the  more  usual  form  simply  involves  dividing 
I  gram  by  the  stated  number  of  grams  of  solvent.  In » those 
cases,  however,  where  the  amount  of  solvent  is  expressed  in  vol- 
ume instead  of  weight,  it  is  first  necessary  to  multiply  by  the 
specific  gravity  of  the  solvent  in  order  to  find  the  weight  corre- 
sponding to  the  given  volume. 

A  more  serious  complication  is,  however,  introduced  in  those 
cases  where  the  results  have  been  reported  only  in  terms  of  vol- 
ume of  the  saturated  solution  (100  cc.  or  i  liter).  On  account  of 
the  change  in  volume  which  always  results  when  a  solid  dissolves 
in  a  liquid,  a  calculation  of  the  weight  of  the  solvent  present, 
when  only  the  weight  of  the  dissolved  compound  and  total  volume 
of  the  solution  is  given,  cannot  be  made.  In  these  cases  it  is 
also  necessary  to  know  the  weight  of  a  unit  volume  of  the  satu- 
rated solution,  that  is,  its  specific  gravity,  in  order  to  convert 
the  results  from  the  volume  to  the  weight  basis.  Consequently, 
for  solubility  results  to  be  most  generally  useful,  the  specific  gravity 
of  the  saturated  solution  should  always  be  determined. 

The  calculation  of  a  given  result  from  the  volume  to  the  weight 
basis  or  vice  versa,  with  the  aid  of  the  specific  gravity  (density), 
is  readily  understood  when  it  is  remembered  that  this  factor  is 
simply  the  weight  in  grams  of  I  cc.  of  the  solution.  If,  for  example, 
it  is  stated  that  100  cc.  of  saturated  solution  contain  25  grams  of 
salt  and  the  specific  gravity  is  1. 15,  it  is  apparent  that  115  grams 
of  the  solution  contain  25  grams  of  the  salt,  or  100  grams  contain 

— 5-  =21.7    grams.     Conversely,    when    the   calculation    of    the 

amount  of  salt  in  100  cc.  from  that  in  100  grams  of  solution,  is  to 
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be  made,  the  weight  of  dissolved  compound  must  be  multiplied 
by  the  specific  gravity. 

One  of  the  forms  of  presenting  solubility  data  for  which  especial 
care  is  needed  in  converting  the  values  to  a  different  basis  is  in 
the  case  of  results  for  salts  with  water  of  crystallization.  In  some 
instances  these  results  are  expressed  in  weight  of  the  hydrated 
compound  in  a  given  volume  or  weight  of  the  saturated  solution. 
If  it  is  desired  to  ascertain  the  weight  of  anhydrous  salt  present, 
it  will  be  necessary  first  to  calculate  the  grams  of  anhydrous  salt 
equivalent  to  the  stated  number  of  grams  of  the  hydrated  com- 
[x>und  and,  if  the  results  have  been  expressed  in  terms  of  volume 
of  saturated  solution,  this  will  be  all  that  is  necessary,  but  if,  for 
instance,  the  grams  of  hydrated  salt  per  loo  grams  of  saturated 
solution  or  of  water  have  been  given,  then  it  will  be  necessary  to 
add  the  weight  of  water  present  as  water  of  crystallization  in  the 
salt,  to  the  weight  of  water  present  as  solvent.  The  total  weight 
of  solvent  is,  therefore,  made  up  of  the  weight  of  water  used  for 
preparing  the  solution  and  that  carried  by  the  salt  as  H2O  of 
crystallization. 

In  the  case  of  solvents  composed  of  mixtures  of  water  and  alcohol, 
or  other  liquids,  authors  sometimes  fail  to  specify  whether  the 
figures  for  such  mixtures  refer  to  the  weight  or  volume  basis, 
consequently,  without  a  specific  gravity  determination,  the  exact 
compo^tion  of  the  mixture  is  uncertain.  The  above  remarks  con- 
cerning the  calculation  of  solubility  results  from  one  form  to  another 
apply  equally  to  determinations  made  in  mixed  solvents,  provided 
all  supplementary  data  for  accurately  establishing  the  composition 
of  the  mixed  solvent  are  given. 

Although  in  most  cases  the  actual  experimental  results  of  solu- 
bility determinations  are  obtained  in  terms  of  weight,  many  investi- 
gators find  that  certain  advantages  are  to  be  gained,  in  particular 
problems,  by  converting  their  analytical  results  to  the  basis  of 
normality  or  gram  molecules,  and  in  practically  all  such  cases  it  is 
not  thought  necessary  to  present  also  the  gram  quantities  from 
which  the  molecular  values  were  calculated.  Although  this  may 
be  justified  from  the  narrow  point  of  view  of  the  particular  problem 
in  hand,  it  is  greatly  to  be  deplored  when  the  broader  aspects  of  the 
value  of  solubility  data  as  a  whole  are  considered.  As  already 
mentioned,  solubility  results  which  have  been  determined  for  some 
one  piupose  may  frequently  be  applied  to  the  solution  of  other 
problems,  or  serve  in  the  development  or  testing  of  generalizations 

or  of  laws  of  solution.     It  is,  therefore,  important  that  in  the  case  of 
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all  solubility  data  the  results  should  either  be  expressed  in  the 
gravimetric  terms  derived  most  directly  from  the  experimental  de- 
terminations, together  with  the  specific  gravities  of,  and  solid  phases 
in  contact  with  the  solutions,  or  else,  when  presented  in  terms  more 
or  less  remote  from  those  of  the  directly  determined  values,  the 
method  of  making  the  calculations  should  be  plainly  indicated  and 
all  factors  or  supplementary  data  which  have  been  used,  presented 
in  detail. 

In  preparing  the  present  compilation  occasion  was 'several  times 
taken  to  write  to  authors  for  data  supplementary  to  those  published, 
which  although  not  essential  to  the  solution  of  the  particular  prob- 
lem in  hand,  and  therefore  omitted  from  the  paper,  were,  neverthe- 
less, needed  for  calculating  the  results  to  a  form  which  would  permit 
comparison  with  similar  data  by  others  or  their  use  in  the  solution 
of  other  problems. 

The  calculation  of  results  from  the  molecular  basis  to  the  gram 
basis  or  vice  versa,  introduces,  in  addition  to  the  errors  incidental 
to  the  calculation  itself,  those  resulting  from  the  selection  of  the 
atomic  or  molecular  weights  which  are  used  as  the  factors.  It  is 
indeed  rare  for  an  author  to  state  the  actual  molecular  weights  used 
for  a  calculation,  and  although  the  revisions  of  atomic  weights 
which  are  occasionally  made  are  usually  not  of  great  magnitude, 
opportunities  for  slight  differences  in  recalculating  results  to  a 
desired  basis,  due  to  differences  in  molecular  weights,  are  worthy  of 
consideration.  A  source  of  greater  inaccuracies,  however,  is  that 
resulting  from  the  failure  of  authors  to  differentiate  clearly  between 
the  significance  of  normality  (gram  equivalents)  and  gram  molecules 
(formula  weights)  in  calculating  or  in  expressing  their  results. 

It  also  occasionally  happens  that  the  compounds  involved  are  de- 
scribed only  by  names  which  are  not  specific  and  a  doubt  may  arise 
as  to  the  exact  formula  expressing  the  composition  of  the  compound 
in  question.  This  applies  particularly  to  work  described  in  lan- 
guages other  than  English.  In  cases  of  complex  mixtures  of  several 
salts  the  results  are  sometimes  given  in  terms  of  the  ions  present 
and  the  calculation  of  such  results  to  the  gram  basis  calls  for  especial 
care. 

The  general  procedure  for  calculating  gram  quantities  to  the 
molecular  basis  consists  simply  in  dividing  by  the  molecular  weight, 
or  molecular  equivalent  weight  in  the  case  of  results  to  be  expressed 
in  normality,  and  pointing  off  according  to  the  unit  quantity  of 
solution  selected.  The  reverse  calculation  is,  of  course,  made  by 
multiplying  the  molecular  or  normality  values  as  given,  by  the 
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molecular,  or  molecular  equivalent  weights.  An  example  which 
will  illustrate  the  principal  points  involved,  is  the  case  of  the  calcu- 
lation of  the  grams  of  dissolved  compound  per  loo  grams  of  solvent, 
from  a  result  expressed  in  terms  of  molecular  per  cent,  that  is,  in 
terms  of  molecules  of  dissolved  compound  present  in  a  total  of  lOO 
molecules  of  dissolved  compound  plus  solvent.  .  Thus,  in  the  case 
of  the  solubility  of  mercuric  iodide  in  pyridine,  it  has  been  found 
that  the  saturated  solution  at  ioo°  contains  25  mol.  per  cent  Hgl2, 
which  designates  a  mixture  of  25  gram  mols.  of  Hgl2  and  100  —  25 
=  75  gram  mols.  of  pyridine.  To  convert  to  gram  quantities,  each 
figure  is  multiplied  by  the  respective  molecular  weight  and  the 
product  for  the  Hgia  divided  by  the  product  for  the  CsHftN.  Thus, 
(25  X  45445)  -^  (75  X  79.08)  =  1. 915,  which,  X  100,  =  191. 5 
grams  Hgl2  per  100  grams  of  CeHjN. 

Although,  in  the  present  compilation  an  attempt  has  been  made 
to  calculate  as  many  as  possible  of  the  data  to  terms  of  weight  of 
the  compounds  involved,  especially  for  the  commoner  substances, 
this  has  not  appeared  advisable  in  some  cases,  either  on  account  of 
uncertainties  as  to  the  factors  to  be  used,  or  on  account  of  the  rela- 
tive unimportance  of  the  data  and  the  considerable  labor  which 
would  have  been  involved  in  making  the  calculations. 

The  principal  terms  used  in  expressing  the  solubility  of  gases  in 
liquids  are  defined  in  connection  with  the  tables  of  data  in  the  body 
of  the  book.    See,  for  instance,  p.  227. 

Explanation  of  Tables.  —  Although  the  tables  of  results  contained 
in  the  present  volume  will,  it  is  hoped,  be  easily  understood  by  all 
who  are  familiar  with  the  subject,  for  the  benefit  of  those  who  need 
solubility  data  only  rarely,  it  has  appeared  desirable  tD  mention 
some  of  the  principles  followed  in  constructing  the  tables  and  ex- 
plain in  detail  the  exact  meaning  of  the  results  contained  in  a  num- 
ber of  typical  tables. 

The  main  consideration  in  connection  with  a  compilation  such 
as  the  present  one,  is  to  arrange  the  very  large  amount  of  material 
in  the  most  concise  manner  compatible  with  perfect  clearness.  It 
has,  therefore,  been  necessary  to  adopt  forms  and  abbreviations 
which  eliminate  the  repetition  of  readily  understandable  details. 

In  general,  it  may  be  stated  that  the  record  of  a  solubility  de- 
termination consists  of  the  analytical  results  showing  the  composi- 
tion of  a  homogeneous  liquid  mixture  in  equilibrium  at  a  given 
temperature,  with  one  or  more  solid  compounds  or  with  another 
homogeneous  liquid  mixture.  In  the  case  of  aqueous  solutions  of 
salts,  for  instance,  the  analysis  will  show  the  weight  of  salt  and  of 
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water  contained  in  a  given  amount  of  the  saturated  solution.  In 
recording  this  analysis,  however,  as  solubility  data,  it  is  not  cus- 
tomary to  state  the  weight  of  water  directly,  since  its  quantity  is 
derivable  from  the  given  weight  of  salt  and  of  solution  (salt  plus 
water).  Thus,  in  all  cases  the  amount  of  the  dissolved  compound 
is  numerically  reported  in  terms  of  unit  quantity  (loo  grams,  one 
liter,  etc.)  of  the  saturated  solution  or  of  the  solvent.  The  tables, 
therefore,  all  show  in  the  heading  above  the  columns  of  figures,  the 
terms  in  which  the  results  are  expressed  (grams,  cubic  centimeters, 
gram  molecules,  etc.)  and  the  unit  quantity  of  solution  or  solvent 
in  which  the  numerically  recorded  amounts  of  dissolved  compound 
are  contained.  When  more  than  one  column  of  figures  are  inclosed 
under  a  bracket  below  the  heading,  the  arrangement  is  an  abbrevia- 
tion designed  to  eliminate  the  repetition  of  the  heading  over  each 
column  separately,  and,  therefore,  indicates  that  the  heading  applies 
independently  to  each  separate  column  of  figures.  Thus,  in  the 
case  of  the  table  showing  the  solubility  of  sodium  nitrate  in  water 
(see  p.  656)  the  heading  which  is  as  follows: 

Gms.  NaNOi  per  100  Cms.  w  . 

Solution.  Water.  pcrUtcr. 

o  42.2  72.9-73*  6.71* 

10  44.7  80.8-80.5  7.16 

when  translated  into  its  detailed  meaning  shows,  (i)  that  at  o°,  loo 
grams  of  the  saturated  solution  of  sodium  nitrate  in  water  contain 
42.2  grams  NaNO«,  (2)  that  at  0°,  100  grams  of  water  dissolve  from 
72.9  to  73  grams  NaNOa  according  to  the  authorities  quoted 
(Mulder  or  Berkeley) ,  and  (3)  that  one  liter  of  a  saturated  solution 
of  sodium  nitrate  in  water  at  o**  contains  6.71  gram  molecules  of 
NaNO,. 

This  general  form  of  heading  is  typical  and  will  be  found  in  prac- 
tically all  cases  where  results  for  the  solubility  of  a  single  salt  in  a 
single  solvent  at  various  temperatures  are  given.  As  will  be  noted, 
tables  of  this  form  show  the  results  for  a  single  series  of  determina- 
tions at  increasing  temperatures  expressed  in  more  than  one  set  of 
terms.  As  a  general  rule,  and  especially  when  determinations  of 
the  specific  gravities  of  the  solutions  are  also  given,  any  one  of  the 
figures  for  a  given  temperature  may  be  calculated,  as  described  in 
the  previous  section,  from  either  of  the  others  at  the  same  tempera- 
ture. The  advantages  of  tables  giving  the  results  in  several  sets  of 
terms  are  that  the  reader  is  relieved  of  making  the  calculations 
individually. 
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In  a  number  of  cases  where,  either  the  importance  of  the  com- 
pound does  not  warrant  very  detailed  results,  or  where  similar  data 
for  several  near  related  compounds  have  been  determined,  com- 
posite tables  showing  the  results  for  two  or  more  compounds  in  one 
or  more  solvents  have  been  constructed.  Although  by  this  pro- 
cedure considerable  space  has  been  saved  and  frequent  repetitions 
avoided,  it  is  possible  that  clearness  has  sometimes  been  sacrificed. 

An  example  of  such  a  composite  table  is  that  for  the  three  com- 
pounds, CdI2.KI.H2O,  CdI2.2KI.2H2O  and  CdI2.2NaI.6H2O  given 
in  the  first  table  on  p.  178.  The  three  solvents  in  which  the 
solubilities  were  separately  determined  are  placed  in  the  first 
column  of  the  table.  Next  follow  the  results  for  Cdl2.KLH20, 
given  in  terms  both  of  grams  of  anhydrous  salt,  Cdl2.KI,  per  100 
grams  of  solution  and  per  100  grams  of  solvent.  The  next  group  of 
figures  shows  successively  the  solubility  of  Cdl2.2KL2H20  in  water, 
in  absolute  alcohol  and  in  absolute  ether,  reported  in  each  case,  in 
terms  of  grams  of  anhydrous  salt  per  100  grams  of  saturated  solution 
and  also  in  grams  per  100  grams  of  each  solvent.  The  last  group  of 
figures,  columns  6  and  7,  gives  sirnilar  results  for  CdI2.2NaI.6H2O. 

Other  examples  of  this  type  of  table  are  given  on  p.  188.  In 
these  cases  results  for  three  compounds,  each  in  the  same  solvent 
but  at  different  temperatures,  are  given.  The  abbreviation  here 
adopted  consists  in  providing  only  one  column  of  temperatures  to 
serve  for  each  of  .the  three  sets  of  results  given  in  the  succeeding 
columns.  This  general  plan  is  followed  in  a  very  large  number  of 
cases  throughout  the  book. 

One  other  example  is  that  of  the  results  for  platinic  double 
chlorides,  given  in  the  first  table  on  p.  498.  In  this  case,  although 
each  column  of  results  represents  an  independent  series  of  solubili- 
ties in  water,  they  have  all  been  grouped  under  the  same  bracket, 
instead  of  each  being  given  under  a  separate,  complete  heading. 
By  this  plan  a  very  compact  arrangement  has  been  provided  but  the 
results  are  apt  to  be  misunderstood  unless  the  reader  bears  in  mind 
that  here  as  elsewhere  it  has  been  necessary  to  condense  the  data 
as  much  as  possible. 

Before  leaving  the  general  subject  of  composite  tables,  attention 
should  be  called  to  one  point  which  will  be  found  illustrated  in  a 
large  number  of  them.  This  is  in  reference  to  results  at  other  tem- 
peratures than  those  which  apply  to  the  table  as  a  whole,  as  recorded 
in  the  first  column  under  the  designation  t®.  In  these  cases  the 
figure  for  the  temperature  is  given  in  a  parenthesis  immediately 
following  the  result  for  grams  of  compound  dissolved  and,  of  course, 
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means  that  the  particular  determination  was  made  at  the  tem- 
perature stated  in  the  parenthesis,  instead  of  at  the  temperature 
shown  in  the  column  t^,  which  applies  to  all  the  results  not  so 
modified. 

This  principle  of  indicating  in  parentheses  any  variations  from 
the  general  order  of  the  table,  and  also  in  respect  to  the  introduction 
of  additional  matter,  such  as  results  for  densities,  points  on  the 
character  of  the  solutions,  etc.,  is  one  which  has  been  followed  in 
many  instances. 

As  already  stated,  a  solubility  is  an  expression  of  the  con- 
centration of  a  solution  in  equilibrium  with  a  particular  solid  com- 
pound. ,  Therefore,  if  a  compound  can  exist  in  more  than  one  form 
at  a  given  temperature,  such  as  in  different  states  of  hydration,  its 
solubility  will  show  variations  in  accordance  with  which  one  of  its 
forms  is  In  contact  with  the  saturated  solution  at  the  particular 
temperature.  Information  in  regard  to  the  solid  phase  is,  conse- 
quently, essential  to  the  accurate  expression  of  a  solubility.  When- 
ever such  facts  are  available  they  are  shown  in  the  tables  by  means 
of  formulas  recorded  under  the  heading  ** Solid  Phase."  These 
formulas  are  usually  placed  on  aline  with  the  numerical  results  for 
the  solution  in  contact  with  the  solid  represented  by  the  formula 
given. 

A  case  which  illustrates  strikingly  the  multiplicity  of  variations 
in  solubility  with  change  in  degree  of  hydration  i^  that  of  the  solu- 
bility of  the  hydrates  of  ferric  chloride  in  water  (see  p.  337).  In 
this  case,  to  economize  space,  the  formula  for  the  hydrate  has  been 
placed  immediately  above  that  group  of  data  to  which  each  refers, 
instead  of  on  the  same  line  with  the  results  for  each  solution  in 
contact  with  that  particular  hydrate.  An  examination  of  this  table 
will  show  the  apparent  anomaly  that  the  same  hydrate  possesses 
two  different  solubilities  at  certain  temperatures.'  Thus,  in  the 
section  of  the  table  giving  results  for  solutions  in  contact  with  the 
solid  phase  FeaCl6.i2HjO,  it  will  be  noted  that  100  grams  of  H2O 
dissolve  106.8  grams  FeCl«  at  30®  and  two  lines  below,  the  same 
amount  of  water  is  stated  to  dissolve  201.7  grams  FeClg  at  30**. 
This  is  due  to  the  fact  that  each  of  the  hydrates  gives  a  more  or  less 
well  developed  reverse  solubility  curve.  The  character  of  these 
curves  Is  plainly  indicated  by  plotting  them  on  cross-section  paper 
from  the  results  given  in  the  table.  If  this  Is  done  it  will  be  seen 
that  In  case  of  the  results  for  Fe2Cl6.i2H20,  the  grams  of  FeCU  con- 
tained In  100  grams  of  water  Increase  regularly  with  rise  of  tem- 
perature up  to  37**,  which  is  the  melting-point  of  this  hydrate.     If 
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more  crystals  are  added  and  the  temperature  raised  above  37®,  they 
melt  and  form  a  homogeneous  solution  of  increased  concentration. 
If,  however,  this  more  concentrated  solution  is  cooled  again  below 
37°,  and  crystals  then  added,  they  remain  as  solid  phase  and,  when 
equilibrium  is  established,  the  composition  of  the  solution  corre- 
sponds to  a  point  on  the  upper,  reverse  arm,  of  the  solubility  curve. 
With  this  salt,  therefore,  it  is  seen  that  for  certain  ranges  of  tem- 
perature the  concentration  of  the  saturated  solution  depends  upon 
the  procedure  by  which  the  point  of  equilibrium  has  been  ap- 
proached. 

In  cases  where  results  are  given  for  the  solubility  of  a  particular 
compound  in  aqueous  solutions  of  another,  the  heading  above  the 
columns  of  figures  shows,  as  usual,  the  terms  in  which  the  results 
are  expressed  (gms.,  cc,  mols.,  etc.)  and  the  unit  amount  of  solution 
or  solvent  in  which  the  recorded  amounts  of  each  compound  is  con- 
tained; while  below  the  bracket  are  given,  at  the  heads  of  the 
columns,  the  formulas  of  the  respective  compounds  simultaneously 
present  in  the  solution.  Thus,  there  will  usually  be  found  in  one 
column,  the  increasing  concentrations  of  the  salt  present  in  the 
aqueous  solution  constituting  the  solvent,  and  in  the  other  the 
amounts  of  the  other  compound  of  which  the  solubility  is  being  de- 
termined and  which  is  present  as  solid  phase  in  contact  with  the 
solution.  Examples  of  this  form  of  table  are  those  for  the  solubility 
of  calcium  sulfate  in  aqueous  salt  solutions  (pp.  215  to  219)  and 
numerous  others  throughout  the  book.  In  all  cases  where  the  solid 
phase  exists  in  more  than  one  form,  this  information,  when  available, 
is  recorded  in  the  usual  manner  in  the  column  under  the  heading 
"Solid  Phase."  (See  pp.  174,  185,  203,  404,  and  many  others.) 
The  results  for  the  specific  gravities  of  the  saturated  solutions  are 
also  given,  when  available.  It  is  needless  to  say  that,  according  to 
the  arrangement  of  these  tables,  the  figures  in  the  horizontal  lines 
refer  to  the  same  solution  and  those  in  the  vertical  columns  to  dif- 
ferent solutions  of  the  series. 

In  the  case  of  tables  showing  the  distribution  of  a  compound 
between  two  immiscible  solvents  (see  for  example,  results  for  mer- 
curic chloride,  pp.  420  and  421),  the  amounts  of  the  dissolved  com- 
pound in  the  conjugate  layers  are  given  under  the  same  bracket 
with  column  headings  designating  the  respective  layers.  In  the 
case  of  equilibria  in  ternary  systems,  which  form  two  liquid  layers 
(see  for  example,  last  table,  p.  511),  the  compositions  of  the  upper 
and  lower  layers  are  given  under  separate  brackets,  the  results  on 
each  horizontal  line  being  for  layers  in  contact  with  each  other. 
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Data  of  this  character  are  described  more  fully  in  the  chapter  on 
Methods  for  the  Determination  of  Solubility. 

The  types  of  cases  which  have  just  been  described  were  pointed 
out  by  users  of  the  first  edition  of  the  book  who  did  not  understand 
the  arrangement  in  these  cases  and  suggested  that  an  explicit  de- 
scription of  them  would  make  the  book  more  generally  useful.  It 
is  realized  that  the  explanations  which  have  been  given  here  apply 
only  to  a  certain  proportion  of  the  tables  in  the  book.  There  are, 
no  doubt,  many  tables  and  forms  of  expression,  especially  for  the 
more  complex  systems,  which  will  not  be  understood  by  the  casual 
reader.  In  some  of  these  cases  brief  remarks  in  connection  with 
the  tables  have  been  given,  but  to  just  what  extent  these  explanatory 
remarks  are  warranted,  it  has  been  difficult  to  decide.  In  conclu- 
sion, it  should  be  mentioned  that  the  title  of  the  table  is  intended 
to  describe  the  nature  of  the  results  and  should  always  be  used  as  a 
guide  in  the  interpretation  of  the  tabular  arrangement. 
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Most  of  the  following  abbreviations  will  be  found  written  both  with  capitals 
and  without. 


Md-  —  Specific  Rotation. 

abs.  —  Absolute. 

abs.  coef.  —  Absorption  Coefficient. 

alcohol.  —  Ethyl  Alcohol. 

amt(s).  —  Amount(s). 

anhy.  —  Anhydrous. 

aq.  —  Aqueous. 

atm(s).  —  AtmosphereCs). 

at.  wt.  —  Atomic  Weight. 

b.-pt.  —  Boiling-point. 

C.  —  Centigrade. 

calc.  —  Calculate(ed). 

cc.  —  Cubic  Centimeter(8). 

cm.  —  Centimeter  (s). 

coef.  —  Coefficient. 

oom.  —  Commercial. 

compd.  —  Compound. 

cone.  —  Concentration,  Concentrated. 

cond.  —  Conductivity. 

const.  —  Constant. 

cor.  —  Corrected. 

crit.  —  Critical.    . 

cryo.  —  Cryohydric. 

cryst.  —  Crystalline. 

d.  —  Dextro  (in  connection  with  the 
name  of  an  optically  active  com- 
pound). 

d.  —  Density  (du  —  Specific  Gravity 
at  1 8^,  referred  to  water  at  4°;  d^ 
at  20**  referred  to  water  at  20**). 

decomp.  —  Decomposition. 

dif.  —  Different. 

dil.  —  Dilute. 

dist.  coef.  —  Distribution  Coefficient. 

ed.  —  Edition. 

«lec.  —  £lectric(al). 

equil.  —  Equilibrium. 

equiv.  —  Equivalent  (s). 

eutec.  —  Eutectic. 

F.  —  Fahrenheit. 

f.-pt.  —  Freezing-point. 


g.,  gm.y  gms.  —  GiBmts). 

gm.  mol.  —  Gram  Molecule(s). 

G.  M.  —  Gram  Molecule(s). 

hr(s).  —  Hour(s). 

f.  —  (d  +  /)  Inactive    (in   connection 

with  the  name  of  an  optically  active 

compound.)  • 
inorg.  —  Inorganic, 
insol.  —  Insoluble. 
/.  —  Lsevo    (in   connection   with    the 

name  of  an  optically  active  com* 

poux^). 
kg.  kgm.  —  Kilogram(s). 
1.  —  Liter  (s). 
mm.  —  Millimeter(s) 
Iff.  —  Meta. 
max.  —  Maximum, 
mg.y  mgm.  —  Milligram (s). 
mol(s).  —  Molecule(s),  Molecular, 
mol.  wt.  —  Molecular  Weight, 
millimol.  —  Milligram  Molecule, 
m.-pt.  —  Melting-point. 
n.  —  Normal  (gm.  equiv.  per  1.). 
N.  —  Normal  (used  rarely). 
0.  —  Ortho.  • 

ord.  —  Ordinary, 
org.  —  Organic, 
p.  —  Page. 
p,  —  Para, 
pet.  —  Petroleum, 
ppt.  —  Precipitate, 
pt.  —  Point. 

quad.  pt.  —  Quadruple  Point, 
qual.  —  Qualitative, 
sapon.  —  Saponification, 
sat.  —  Saturated. 
8ol(s).  —  Solution  (s). 
8p.  gr.  —  Specific  Gravity  (Density), 
sq.  cm.  —  Square  Centimeter. 
J.  —  Symmetrical, 
sym.  —  Symmetrical. 


XXI 


I 

ABBREVIATIONS 


t**.  —  Temperature,  Centigrade'  Scale.  wt.  —  Weight. 

temp(s).  —  Temperature  (s).  oo  —  Infinity. 

tr.pt.  —  Transition  Point.  .10"*,   .10"^,  etc,  folloiwing  a  result 

vol(s).  —  Volume(s).  means  that  the  decimal  point  is  to  be 

undissoc.  —  Undissociated.  moved  as  many  places  to  the  left  as 

U.  S.  P.  —  U.  S.  Pharmacopoeia.  indicated  by  the  minus  exponent. 
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Solubility  in  Several  Organic  Solvents. 

(Speyeia  —  Am.  J.  Sd.  U]  I4f  294, 1903.) 

Note.  —  In  the  original  paper  the  results  are  given  in  terms  of  gram  mole- 
cules of  acenaphthene,  acetamide»  acetanilide,  etc.,  per  100  gram  molecules  of 
solvent,  at  temperatures  which  varied  with  each  solvent  and  with  each  weigh- 
ing of  the  solutions.  The  tabulated  results  here  given  were  obtained  by  re- 
calculating and  reading  the  figures  from  curves  plotted  on  cross-section  paper. 


In  Methyl  Alcohol. 

In  Ethyl  Alcohol. 

In  Propyl  Alcohol. 
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In  Chloroform. 

In  Toluene. 
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(0)  Waght  oC  xoo  cc  solution  in  grams.  (ft)  Grams  dissolved  substance  per  100  giams  solvent. 

(fi)  Gtam  mnlrmlfs  of  dissolved  wihstancr  per  xoo  gnun  molecules  of  solvent. 

1000  gms.  Aq.  25%  NHs  dissolve  0.07  gm.  acenaphthene  at  25''.     (Hilpert,  1916) . 


Rbciprocal  Solubilitibs  Determined  by  the  Method  of  Lowering  of  the 
Freezing-point  *  Are  Given  by  Giua  (191 5),  for  the  Following  Pairs 
OP  Compounds: 

Acenaphthene  +  m  Dinitrobenzene. 

+  2.4  Dinitrotoluene. 
-h  a  Trinitrotoluene. 
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*  Ffvomc  or  MdHng-poitU  Cunts  as  SeMitUy  Data.  —  Wben  a  mixture  of  two  compoonds,  rendered 
liquid  by  elevation  of  temperature,  is  gradually  cooled,  a  point  will  be  reached  at  which  one  or  the  other 
of  the  constituents  will  separate  as  a  solid.  This  point  represents  the  solubility  of  the  one  compound  hi 
the  other.  The  method  involved,  differs  principally  from  that  ordinarily  employed  for  solubility  do- 
terminatiQttS,  in  that  the  composition  of  the  mixture  remains  constant  while  the  saturation  tempera- 
ture is  being  approached,  instead  of  the  reverse  procedure. 

A  oonaidexable  amount  of  data  of  this  character  is  available,  but,  after  careful  consideration,  it  has 
been  decided  that  references  only  will  be  given  to  it  in  the  present  volume,  except  in  cases  of  mixtures 
of  wdMmofwn  compounds  or  of  those  in  which  water  is  one  of  the  constituents. 
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Reciprocal  Solubilitibs  (Freezing-point  Lowering  Data,  see  footnote,  page  i ) 
Are  Given  for  the  Following  Pairs  of  Compounds: 


Aoenaphthene  -h  Chloroacenaphthene 
"  -j-  Bromoacenaphthene 

4-  lodoacenaphthene 
4-  Benzil 

4-  p  Nitrobenzoic  Aldehyde 
+  Piperonilic  Aldehyde 
-j-  Vanillic  Aldehyde 

Chloroacenaphthene  +  Bromoacenaphthene 
"  "  4-  lodoacenaphthene 

Bromoacenaphthene  4-     "  " 


(Ctompton  and  Walker,  zgza.) 
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If 


(Pawlewsld,  1893.) 
(Fazi,  1916.) 
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fi 


(Crompton  and  Walker,  x9za.) 
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ACETALDEHYDE  CH,COH. 

Solubility  in  Ethyl  Alcohol  Determined  by  the  Method  of  Lowering 
.OF  Freezing-point  (de  Leeuw,  191 1).  Liquid  air  was  used  as  the  cooling 
medium  and  temperatures  were  measured  with  the  aid  of  a  specially  con- 
structed resistance  thermometer. 


f. 

Wt. 
Per  Cent 
rH,C0H 

in 
Mixture. 
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Solid  Phase. 
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Solid  Phase. 
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Freezing-point  data  for  mixtures  of  acetaldehyde  and  paraldehyde  as  well 
as  the  complete  x  —  T  diagrams  are  given  by  HoUeman  (1903).  Results  for 
mixtures  of  paraldehyde  and  p  xylene  are  given  by  Patemo  and  Ampola  (1897). 

Results  for  mixtures  of  the  a  and  /3  forms  of  Acetaldehyde  phenyl  hydrazone 
are  given  by  Laws  and  Sidgwick  (191 1). 

AOETAMIDE    CH,CO.NH,. 

Solubility  in  Water  and  in  Alcohol. 

(Speyers.) 
In  Water. 


t*. 

'    (a) 

(*) 

W  ' 

0 

105 -5 

70.8 

29.6 

10 

104.9 

81.0 

34  0 

20 

104.3 

97  S 

40.8 

30 

103 -7 

114. 0 

47-7 

40 

103. 0 

133  0 

555 

so 

102.3 

154.0 

64.0 

60 

101.6 

1775 

74. 0 

In  Ethyl  Alcdiol. 

(a) 
85.62 

86.2 

173 
24.0 

(0* 

18.5 

26.0 

87 -3 
88.8 

315 
40.5 

43  0 

90.7 
93  0 

50.0 
61.0 

53-5 
645 

95  S 

72.0 

76.5 

'  (a)  Wt.  of  100  cc.  sat.  solution  in  gms.    {h)  Cms.  Acetamide  per  100  gms.  solvent,    (c)  Gm.  mola. 
Aoetamide  per  loo  gm.  mols.  solvent. 

100  gms^  pyridine  dissolve  17.75  gms.  acetamide  at  20-25°;  100  gms.  aq.  50  per 
cent  pyridine  dissolve  84.7  gms.  acetamide  at  20-25**.     (Dehn,  1917.) 

Freezing-point  curves  are  given  for:  Acetamide  +  Benzene  (Moles  and 
Jimeno,  1913);  Acetamide  +  Pnthalide  (Lautz,  1913);  Acetamide  +  Triphenyl 
guanidine  (Lautz,  191 3);  Tribromoacetamide -h  Trichloroacetamide  (KUster, 
1891). 


ACITAMIUDl 


AGSTANILIDK 


CtHsNH.COCH^ 

SOLUBIUTY  IN  SbVBSAL  SOLVENTS. 

otS:     C,H,NHXX)CH, 


Water 
It 

Ether 

Formic  Add  (95%) 

Acetic  Add  (99.5%) 

Acetone 

Amyl  Acetate 

Amyl  Alcohol 

Aniliiie 

Benzene 

Benzaldehyde 

Toluene 

Xylene 

Pyridine 

56%  Aq.  Pyridine 

Petroleum  Ether 


f. 

16 

25 

30 

25 
16. 8- 

21.5 

30-31 
it 

25 

30-31 

it 
tt 

25 
32.5 

20^25 

it 

about  20 


Solution. 

•  ■    • 

0.997 
1. 000 

•  ■    • 

1. 121 

•  ■  ■ 
0.902 
0.882 

•  •    • 

I  034 
0.87s 
1.068 
0.862 
0.847 


ICO  Cms. 
.t.  Solutkm. 


Autliority. 


0 .  47     (Greenish  and  Smith,  1903.) 
0.54    (Holkman and Antush,  1894.) 


0.69 
2.8 

56.74 
33-21 

3IIS 
10.46 

14.00 

19.38 

2.46 

18.83 

0.50 

1.65 

32.7 

35-7 
0.03 


(Sddell,  1907.) 

Ckiaiden  and  Dover,  1916.) 

(Aflcban,  1913.) 

(Sddell,  1907.) 


u 


M 


(Dehn,  1917-) 


M 


(3a]kovrer,  19x6.) 


SoLUBiLrrr  in  Methyl  Alcohol,  Ethyl  Alcohol  and  in  Chloropokm. 

(Spesrers,  x9oki.)    See  Note,  page  i. 


In  CHfiia. 


InCtH^H. 


InCniCli. 


xooGms. 


Sat.  Soltt- 
tion. 


O 
10 
20 

30 
40 

50 
60 


0.860 
0.864 
0.875 
0.892 
O.9II 
0.932 

0.957 


t.  Solutiim. 

18.5 

23.1 

29.1 

35-1 
42.9 

51 -7 
59-2 


Sp.  Gr.  of 
Sat.  Solu- 
tion. 

0.842 
0.844 
0.850 
0.860 
0.874 
0.89s 
0.920 


Gms. 

C«H,NHC0CH, 

per  xoo  Gms. 

Sat.  Solution. 

12.8 
16.7 
21.3 
26.5 

32.9 

39-4 

46.4 


tion. 


I 
I 
I 
I 
I 
I 
I 


per  100  Gma. 
SaLSdUOkau 

503  3  53 
475  724 
440    X0.7 

398  14. 5 

354  18.7 

314  23.7 

272  29.1 


SOLUBIUTY  OF  ACETANILIDB  IN   MIXTURES  OF   EtHYL    AlCOHOL   AND   WATER. 


^^         Results  at  as".   (HoUcnuui  and  Antush,  1894.) 

Gna,  CiHtNH.COClii 
per  xoo  Gms.  Sat. 
Solution. 


C,ty)Hi 
SonrOit. 

O 
10 
20 

30 
40 

SO 

60 

70 
80 

8s 
90 

95 
100 


in 


Sp.  (*r.  of  Sat. 
Solution. 

0.997 
0.985 

0.973 
0.962 

0.950 

0.939 
0.928 

0.918 

0.907 

0.899 

0.890 

0.874 
0.851 


Results  at  30".    (Seidell  1907  ) 

* s 

Qr»  fir  «f  s*fr        Gms.  C«H»NHXX>CH« 
bp.  or.  01  bat.  per  100  Gms.  Sit 

Smution.  *^  -^^  v"^  .^•*- 


0.54 

0.93 
1.28 

2.30 

4.85 
8.87 

14.17 
19.84 

25  17 
26.93 

27.65 

26.82 

24.77 


1. 000 

0.984 
0.970 
0.956 

0.945 
0.934 
0.926 

0.917 
0.907 
0.900 
0.893 
0.88^ 
0.870 


Solution. 
0.69 

1. 00 
2.20 
4.80 
9.40 

15  40 
22.00 
27.60 
31.20 
31-70 
SI  60 
30.80 
99.00 


(See  remarks  tinder  a  Acetnaphthalide,  i)age  13.) 


ACRAHnJDK  4 

Solubility  of  Acetanilidb  in  Mixtures  op  Ether  and  Chloroform  and  op 

Acetone  and  Benzene  at  25**.     (Marden  and  Dover.  191 6.) 
Results  for  Etber-Chlorofonn  Mixtures.  Resultaf  for  Acetone-Benzene  Mixture. 

'^■'■1,%^,^?'     '^^■.S^Stod'        Vt-P«c«tCA     ^^.S^SSS* 

m  Mixed  Solvent.  *^     Solvcnt.^^^  "*  Mixed  Solvent.  *^     SoW«bL^^^ 

ICO  17.7  100                        1.36 

90  II. 7  90                        6.78 

80  8.2  80  13.0 

70  6.2  70  20.0 

60  4.95  60  29.2 

SO  4.25  SO  300 

40  3.8  40  30. s 

30  3S  30  330 

20  3.2s  20  36.0 

10  3  OS  10  45-7 

o  2.9  o  39.4 

Distribution  of  Acetanilide  between  Immiscible  Solvents  at  25^. 
Cone.  CeHiNH.COCHi  in  Benzene       layer  -&•  Cone,  in  HjO  layer  —  1.65. 

(Fanner  and  Warth,  1904.) 
"  "  "  Chloroform     "     -f-  Cone,  in  HjO  layer  =  7.75. 

(Maiden,  1914.) 

"  "  Ether  "     -^  Cone,  in  HjO  layer  =  2.98. 

(Marden,  1914.) 

Solubility  of  Halogen  Substituted  Acetanilides  in  Ethyl  Alcohol  at 
Different  Temperatures.    (Chattaway  and  Lambert.  1915.) 

Cms.  of  Each  Anilide  per  100  Gms.  of  Each  Sat.  S(rfution. 

, ^ ^ 

^  ^Chloio-       2.4Dichloro-         ^  Btomo-        a.4  Dibromo-        1 S^^  !  S^^ 

^'  acetanilide.      acetaniUde.         acetanilide.        acetanilide.        ^S^^.       aJeSSSdl 

S  4-244  2.480 

ID  3.278        3.008  4.847  2.876  4.334  2.S7S 

IS  3-777        3S64  SS^i  3  382  S088  2.961 

20  4.366       4.192  6.390  4.002  s.gS6  3*466 

2S  5040  4.962  7300.  4.714  7043  4.09s 

30  5.828  5.864  8.440  5.615  8.328  4.891 

35  6.700  6.937  9.715  6.686  9.844  5.820 

40  7.728  8.276  II. 156  7.914  '  11.586  6.887 

45  8.918  9.750  12.767  9.357  13.718  8.186 

(Results  for  unstable  needle  forms  of  p  bromoaeetanilide  and  2.4  dibromo- 
aeetanilide  are  also  given.) 

Solubility  of  p  Nitroacetanilide  and  of  2.4  Dichloroacetanilide  in 

Acetic  Acid  at  I6^    (Orton  and  King.  191 1.) 

Compound.  Solvent.  ^""-  ^"P***  P^f^JY?* 

p  Nitroacetanilide  Glacial  Acetic  Acid  0.83 

50% Aq.    "         "  0.38 

2.4  Dichloroacetanilide        Glacial  Acetic  Acid  6.37 

50% Aq.    "         "  0.83 

Freezing-point  curves  (see  footnote,  page  i)  are  given  for  mixtures  of: 

Acetanilide  and  Antipjrrine  (Comandacci,  191a.) 

"        .      "    m  Nitraniline  (Crompton  and  Whiteky,  1895.) 

m  Dinitrobenzene  " 

a  Dinitrophenol 

p  Nitroacetanilide  (KOster,  1891.) 

P  Nitroaeetanilide  and  Dinitroacetanilide  (Holleman  and  Sluiter,  1906.) 
p  Bromoaeetanilide  and  2^  Dibromoacetanilide    (Sidgwick,  29x5.) 


I< 

«< 

tt 

If 

it 

« 

4( 
l(  « 


ACETIC  ACm 


ACETIC  ACID  CH,CCX)H. 

Reciprocal  Solubility  of  Acetic  Acid  and  Water  Determined  by  the 

Method  of  Lowering  of  the  Freezing-point. 


Cms.  CHsCOOH 

Gms.  CHjCOOH 

f. 

per  xoo  Gms. 
bat.  Solution. 

Solid  Phase. 

f. 

per  100  Gms. 
Sat.  Solution. 

SoUd  Phase. 

o 

0 

Ice 

—  20 

67.0 

CHsCOOH 

-  S 

15.2 

-IS 

72.3 

—  ID 

28.5 

—  10 

77-5 

-IS 

40.0 

-  5 

82.2 

—  20 

49.2 

0 

87.0 

-25 

57.0 

+  5 

91.8 

-26. 

7     60.0 

(Eutectic) 

10 

95-8 

-25 

62. s 

CHsCOOH 

16.6 

100.0 

The  data  in  the  above  table  were  obtained  by  plotting  the  results  of  Pickering 
(1893),  Roloff  (1895),  Dahms  (1896)  (1809),  deCoppet  (1899),  Kremann  (1907). 
Faucon  (1910),  Ball6  (1910),  Groechuff  (191 1),  Paterno  and  Salimei  (1913),  and 
Tsakalotos  (1914}*  on  cross-section  paper  and  drawing  a  curve  through  the  points 
in  best  agreement.  In  addition  to  making  determinations  of  the  freezing-points 
of  the  mixtures,  6all6  also  analyzed  the  soHd  phases  which  separated,  and  showed 
that  these  contained,  in  all  cases,  increasing  percentages  01  acid  and,  therefore, 
must  have  consisted  of  mixed  crystals.  This  formation  of  mixed  crystals  is 
offered  as  an  explanation  of  the  abnormality  of  the  freezing-point  lowering  of 
the  system. 

Solubility  of  Acetic  Acid  in  Ethyl   Alcohol  (98.9%)  Determined  by 
THE  Method  of  Lowering  of  Freezing-point.    (Pickering,  1893.) 


Gms.  CHaCOOH 
t*.  per  xoo  Gms. 

Sat.  Solution. 

-7S         26.0 
—70         27.7 

-60       33.0 

—  50         38.2 

-40        43-7 
-30         50,2 

—  20         58.0 


Solid  Phase. 

CHsCOOH 

« 

« 


Gms.  CHaCOOH 
t^.  per  xoo  Gms. 

Sat.  Solution. 

—  10  67.7 

-  S  73-2 

o  79.1 

+  s         85.2 

10  91.5 

IS  98.0 

16.6        100. o 


Solid  Phase. 

CH,COOH 

i( 

u 
tt 
u 
it 
It 


(The  original  results  were  plotted  on  cross-section  paper  and  the  above  figures 
read  from  the  curve.) 

Solubility  Data  Determined  by  the  Method  of  Lowering  of  the  Freez- 
ing-point (see  footnote,  page  i)  Are  Given  for  Mixtures  of  Acetic  Acid 
and  Each  of  the  Following  Compounds: 

Chloroacetic  Acid  (Mameli  and  Mannessier,     Dimethylpyrone  (Kendall,  19x4  (a).) 

19x3;  Kendall.  1914.)  Dimethyl  Oxalate  (Kendall  and  Boogc.  X9x6.) 

Dichloroacetic  Acid  (Kendall.  xguO  Dimethyl  Succinate  (Kendall  and  Boogc.  xgxe.) 

Trichloroacetic  Acid  (Kendall.  X9X4.)  gthyl  Ether  (Pickering.  X893.) 

Acetic  Anhydride  (Pickering.  1893.)  EthyleneBromide (Dahms.x89s; Baud. i9xa(a).) 

Benzene  (Dahms.  1895. 1896:  Roloff.  x89s;  Gro^  Ethylene  Dibromide  (Baud,  x9x2  («.) 
chuff,  1911;  Baud,  X9X2, 19x2  (a);  Kendalland  ^        •  j     /„    ,. .      \  ^  v 

Formamide  (Enghsh  and  Turner.  19x5*) 

Formic  Acid  (Baud,  X913  (0) 
Methyl  Alcohol  (Pickering,  X893.) 
Picric  Acid  (Kendall.  X916.) 
Propyl  Alcohol  (Pickering,  X893.) 
Sulfuric  Acid  (Pickering,  X893.) 
Thymol  (Patemo  and  Ampola,  1897.) 
p  Xylene  (Patemo  and  Ampola,  1897.) 


5,  X9x6.) 

Benzene  +  Vaseline  (Roloff.  1895) 
Benzene  +  Naphthalene  (Roloff,  1895.) 
Benzene  +  Water  (Rofeff,  x89s.) 

Benzoic  Acid  (Kendall,  X9i4') 

Chlorobenzene  (Band,  19x3  (c).) 
Nitrobenzene  (Dahms.  X895;  Baud,  19x3  (c).) 
Carbon  Disulfide  (Pickering,  1893.) 
Cydohezane  (Band,  1913  («)  (6)*) 


ACETIC  ACID 


Distribution  of  Acetic  Acm  bbtwbbn: 


Water  and  Amyl  Alcohol  at  20*. 
(Herz  and  Fiadier,  1904*) 


Water  and  Benzene  at  25^. 

(Has  and  Fischer.  1905.) 


Gms.  CHiCOOH 

G.  M.  CHjCOOH 

Cms.  CHsCOOH 

G.M. 

CHfCOOH 

per  100  cc. 

per 

xoo  cc. 

per 

100  cc. 

pa 

'  100  cc. 

'HsO    AlcohoUc 

HaO 

AlcohoUc 

bflO 

CeHe^ 

H^ 

QHe 

Layer.      Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

I        0.923 

O.OI 

0.009s 

5 

0.130 

0.05 

0.0014 

2        I .847 

003 

00280 

10 

0.417 

010 

0.0005 

3      2.741 

0.05 

00460 

20 

1-55 

0.20 

0.0030 

4      3  694 

0.07 

0.0645 

30 

3  03 

030 

00290 

5      4587 

0.09 

00830 

40 

4-95 

0.50 

0051 

6      S-47S 

Oil 

0 . lOIO 

•  • 

■  •  • 

0.70 

0.090 

7      6.434 

0.13 

O.II9O 

8      7.328 

■    ■    • 

■    •    • 

Note.  —  The  distribution  results  of  Herz  and  co-workers  are  reported  in 
millimolecules  per  10  cc.  portions  of  each  layer  in  the  several  cases.  To  obtain 
the  figures  given  in  the  tables  here  shown,  the  original  results,  before  and  after 
calculating  to  gram  quantities,  were  plotted  on  cross-section  paper,  and  from 
the  curves*  thus  obtained,  readings  for  regular  intervals  of  concentration  pf 
acetic  acid  in  the  aqueous  layer  were  selected. 


Distribution  of  Acetic  Acid  between  Water  and  Benzene. 

(Wadddl,  1898;  see  also  Lincoki,  1904.) 

The  measurements  were  made  by  adding  varying  amounts  of  benzene  or  water 
to  5  cc.  of  acetic  acid  and  then  running  in  water  or  benzene  till  saturation  was 
reached.  The  observed  readings  were  calculated  to  grams  per  100  grams  of  the 
liquid  mixture. 

Lower  Layer. 


Upper  Layer. 

t*. 

CHsCOOH. 

CeU«. 

Hs6. 

25 

0.46 

9952 

0.02 

25 

3  10 

96.7s 

0.15 

as 

5.20 

9455 

0.25 

25 

8.7 

90.88 

0.42 

25 

16.3 

82.91 

0.79 

25 

30  5 

67 -37 

2.13 

25 

52.5 

39.60 

7.60 

35 

1.2 

98.68 

0.08 

35 

5-7 

93-97 

0-33 

35 

9.0 

90.42 

0.58 

35 

45  0 

49.00 

6.0 

35 

52.2 

39-4 

8.4 

3sCOO£ 

HjO. 

9.4 

0.18 

90.42 

28.2 

0.53 

71.27 

37-7 

0.84 

61.46 

48.3 

1.82 

49.88 

61.4 

6.1 

32s 

66.0 

13.8 

20.2 

52.8 

39-6 

7.6 

16.4 

0.62 

82.98 

3^'^ 

1.42 

62.78 

49.0 

2.10 

48.90 

61.3 

25 -5 

13.2 

52.2 

39-4 

8.4 

Additional  data  in  connection  with  the  distribution  of  acetic  acid  between 
water  and  benzene  are  given  by  King  and  Narracutt  (1909),  Kuriloff  (1898), 
Farmer  (1903),  Bubanovic  (19 13),  and  Lincoln  (1904).  This  latter  investigator 
points  out  that  the  same  degree  of  clouding  does  not  represent  the  end  point  in 
all  cases  as  was  assumed  by  Waddell  (1900). 

Data  for  the  distribution  of  acetic  acid  between  benzene  and  aqueous  solu- 
tions of  sodium  acetate  at  25°  are  given  by  Farmer  (1903). 


ACETIC  ACID 


DisisiBunoN  OP  AcBTic  Acid  bbtwbbn  Water  and  Chloroform: 
At  Room  Temperature.  At  25®. 

(Wnsht,  Tbomaoa  and  Leon — Pioc.  Roy.  (Hen  and  Lewy;  Rothmund  and  Wilamoie.) 

8oc.49bxa5*x89Xi> 


Resolts  In  parts  per  100  parts  of  solution. 

Cms.  CHsCOOH 

G.  M.  CHfCOOB 

Upper  Layer. 

Lower  liayer. 

per  I 
Layer. 

00  cc. 

per  xoo  cc. 

CH^OOl 

9.  CHOa. 

HsO.    CHsCOOH.  CHQi. 

HaO. 

cHci; 

Layer. 

HjO 
Layer. 

CHCIa 
Layer. 

0 

0.84 

99.16 

0       .99.01 

0.99 

2 

0.089 

0.05 

0.0032 

6.46 

092 

92.62 

1.04     98. 1^4 

0.72 

4 

0.313 

0.075 

0.0062 

17.69 

0.79 

81.52 

3.83     94.98 

1. 19 

6 

0.596 

O.IOO 

O.OIOO 

25.10 

1. 21 

73-69 

6.77     91.85 

1.38 

8 

0.974 

0.150 

0.0198 

33-71 

2.97 

63.32 

11.05     87.82 

113 

10 

1.430 

0.17s 

0.0260 

44.12 

7-30 

48.58 

17.72     80.00 

2.28 

12 

1.982 

0.200 

0.0325 

50.18 

I5II 

34.71 

as -75    70.13 

4. 12 

20 

30 
40 
SO 
52.3 

5.10 
10.2 

^5-3 
21.9 

39-54 

0.30 

0.50 
0.70 
0.80 
0.87 

0.070 
0.170 
0.275 

0.33s 
0.659 

See  Note,  page  6. 

In  addition  to  the  above  results,  data  for  somewhat  lower  concentrations  of 
acetic  acid  determined  at  20°  are  given  by  Dawson  and  Grant  (1901). 

Results  showing  the  influence  of  electrolytes  upon  the  distribution  of  acetic 
acid  between  water  and  chloroform  are  given  by  Rothmund  and  Wilsmore  and 
by  Dawson  and  Grant. 

Distribution  op  Acetic  Acid  at  25**  between: 


Water  and  Carbon  Disulphide. 

(Hens  and  Lewy.) 


Water  and  Carbon  Tetrachloride 

(Herz  and  Lewy.) 


Gms.  CH^OOH 

G.  M.  CHiCOOH 

Gms.  CH^OOH 

G.  M. 

CHiCOOH 

per 

XOO  cc. 

per  zoo  cc. 

per 

100  cc. 

per  xoo  cc. 

;Hrf> 

,cs. 

HjO           CSi' 

HtO 

ecu 

HsO 

CCW 

Layer. 

Layer. 

Layer.       Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

6s 

2.64 

I.I        0.4S 

30 

1.8 

o-S 

003 

70 

30 

1.2        0.55 

40 

30 

0.7 

0.055 

7S 

3-3 

1.2        0.80 

so 

4.8 

09 

0.09s 

80 

S-4 

I-3S    0.97 

60 

5-8 

I.I 

o-iSS 

85 

6.4 

1.4      1.3 

70 

12.0 

1.2 

0-23S 

76.3 

25.2 

1.27 

0.420 

Results  for  the  distribution  of  acetic  acid  between  water  and  mixtures  of 
equal  volumes  of  carbon  disulfide  and  carbon  tetrachloride  at  25°  are  given 
by  Herz  and  Kurzer  (1910)1 

Distribution  op  Acetic  Acid  at  25°  between: 


Water  and  Bromoform. 

(H.  and  L.— Z.  electro.  Oh.  xx,  8x8,  '05.) 


Water  and  Toluene. 

(H.  and  F.  —  Bcr.  38,  X140,  '05.) 


Gms.  CHsCOOH 

G.  M.  CHsCOOH 

Gms.  CHsCOOH 

G.M. 

CH«COOH 

per 

XOO  cc. 

per  xoo  cc. 

per 

TOO  CC. 

per  100  cc. 

;hso 

CHBi^ 

HiO 

CHBi) 

HjO 

CaHaCHs 
Layer. 

HK) 

C<Jl5CfT8 

Layer. 

Lajrer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

ao 

i-S 

0.4 

0.03s 

s 

0.II9 

O.I 

0.0025 

30 

30 

0.6 

0.070 

10 

0.328 

0.2 

0.007s 

40 

4.8 

0.8 

0.120 

20 

1.132 

0.4 

0.0260 

SO 

7.8 

I.O 

0.20 

30 

2.265 

0.6 

0.0530 

60 

12.0 

I.I 

0.28 

40 

3  •72s 

0.8 

0.090 

6S 

15.6 

IIS 

0.39s 

so 

5.841 

10 

0.140 

70 

27.0 

... 

•    •   a 

60 

8.344 

•  •  • 

•  •  • 

See  Note,  page  6. 


ACETIC  ACID 


8 


Distribution  of  Acetic  Acid  between  Water  and  Ethyl  Ether. 

(de  Koloaaovaky,  19x2.) 


Results  at  Several  Temperatures. 

Gms.  CHtCOOH  per  100  cc.  of: 


Results  at  I8^ 

Gms.  CHaCOOH  per  100  cc.  of: 


r. 

H40 

Layer  (^). 

Ether 
Layer  (^0« 

'r 

HiO 
Layer  (Jt). 

Ether 
Layer  (^0- 

p 

13 

18 

0.365 
0.367 

0.207 
0.201 

1.76 
1.82 

:  i.o 
2.0 

0.5 
1.0 

2.0 
2.0 

27 

75 
12 

18 

0-379 
0.799 

0.803 

0.802 

0.195 

0.551 
0.529 

0.501 

1.94 

1.45 
1.52 
1.60 

4.0 

6.0 

8.0 

10. 0 

2.1 

3.5 
4.9 

6.6 

1.9 

1.7 
1.6 

1.5 

25 

0.789 

0.474 

1.66 

150 
20.0 
25.0 

II. 4 
17.0 

23 -3 

1-3 
1.2 

1.07 

According  to  results  obtained  at  25°  by  Morgan  and  Benson  (1907),  the  ratio 
of  distribution  fcrr  concentrations  of  acetic  acid  up  to  12  grams  per  100  cc.  of 
the  HjO  layer  is  more  nearly  constant  (1.92)  than  shown  above  for  18®.  A 
similar  constancy  of  distribution  (approx.  2.08  at  15°)  was  also  found  by  Pinnow 

(1915). 
Results  showing  the  influence  of  varying  concentrations  of  a  large  number  of 

electrolytes  upon  the  distribution  of  acetic  acid  between  water  and  ether  are 

given  by  de  Kolossovsky,  Dubrisay  (1912),  and  by  Hantzsch  and  Vagt  (1901). 

Data  for  the  distribution  of  acetic  acid  between  ether  and  molten  CaCl2.6HsO 
and  ether  and  molten  LiNOs3HiO  are  given  by  Morgan  and  Benson  (1907). 

One  determination  of  the  distribution  of  acetic  acid  between  sat.  aq.  CaClt 
solution  (20  gms.  per  1.)  and  kerosene  gave  97.7  gms.  acid  per  100  gms.  aq.  layer 
and  27  gms.  per  100  gms.  kerosene  layer  at  ordinary  temperature^  (Crowell, 
1918.) 


Distribution  op  Acetic 
Water  and  o  or  p  Xylene. 

(Herz  and  Fischer.) 


Gms.  CHaCOOH 
per  xoo  cc. 


G.  M.  CHjCOOH 

per  100  cc. 

A 


HsO 
Layer. 

5 
10 

20 

30 
40 

SO 
60 

70 


0  or  p 
Xylene 
Layer. 

0.24 

0.48 


I 

2 

3 
5 
7 


13 

15 
40 

10 

.27 


HaO 
Layer. 

O.I 
0.2 
0.4 
0.6 
0.8 
1.0 
1.2 


0  or  ^ 
Xylene 
Layer. 

0.004 

O.OIO 

0.025 

0.047 

0079 

0.122 

0.230 


Acid  at  25°  between: 

Water  and  m  Xylene^ 

(Herz  and  Fischer.) 
Gms.  CH^OOH         G.  M.  CHsCOOH 


per 

100  cc. 

per  100  cc 

HsO 
Layer 

m 
Xylene 
Layer. 

H,0 
Layer 

m 
Xylene 
'     Layer. 

5 

006 

O.I 

00015 

10 

0.30 

02 

0.007 

20 

095 

0.4 

0.022 

30 

1. 91 

0.6 

0.042 

40 

3 -04 

0.8 

0.072 

SO 

4.65 

10 

O.III 

60 

6.6s 

1.2 

•  •  • 

12. s2  ...  ... 

See  Note,  page  6. 

Data  showing  effect  of  camphor  on  the  reciprocal  solubility  of  acetic  add  and. 
olive  oil  are  given  by  Wingard,  1917. 


9  ChloroAGSnC  ACIDS 

ChloroAGETIC  ACIDS  CH,C1C00H,  CHCisCOOH,  and  CCbCOOH. 

SOLUBILITT  OF  THB  a,  P,  AND  y   MODIFICATION    OF   MONOCHLOROACBTIC   ACID 

IN  Water  at  Different  Temperatures. 

(Miers  and  Isaac,  1908;  Pickering,  1895.) 

The  determinations  were  made  by  the  sealed  tube  method.    The  following 
figures  were  obtained  by  plotting  the  original  results  on  cross-section  paper: 


Gflis.per 

100  Cms.  of  Each  Sat 
Solution. 

f. 

Cms.  per 

100  Cms.  of  Each  SaL 
Solution. 

f. 

oModifi- 
cation. 

/I  Modifi- 
cation. 

YModifi. 
cation. 

a  Modifi- 
cation. 

/»  Modifi- 
cation. 

TModifi- 

20 

•  ■  • 

■  •  • 

88.0 

s°. 

95  0 

97  0 

99.6 

25 

•  ■  • 

85.8 

90.0 

51  (m.  pt.) 

.  •  • 

. . ./ 

lOD.O 

30 

86.0 

88.2 

92.2 

ss    , 

97.2 

99-3 

•  .  • 

35 

88.4 

90.6 

94.1 

56 .  s  (m.  pt.) 

«  • . 

100. 0 

... 

40 

90.8 

93  0 

95.8 

60 

99.0 

... 

... 

45 

930 

95  0 

97.8 

62.4  (m.  pt.) 

100. 0 

... 

k    .   • 

Reciprocal  solubilities  of  mono-,  di-,  and  trichloroacetic  acids  and  water  de- 
termined by  the  freezing-point  method  are  given  by  Pickering  (1895). 

Solubilitt  of  Trighloboacbtic  Acid  in  Water  at  25*. 

(SeideU,  1910.) 

100  gms.  saturated  solution  of  4b  «  1.615  contain  92.32  gms.  CCU.COOH. 


Solubility  Data  Determined  by  the  Method  of  Lowering  of  the  Frebz- 
ing-point  (see  footnote,  page  i)  Are  Given  for  Mixtures  of  Chloro- 
acetic  Add  and  Each  of  the  Following  Compounds: 


Dichloroacetic  Acid  (Kendall,  1914.) 
Trichloroacetic  Acid  (Kendall,  1914) 

AcetOphenone  (Kendall  and  Gibbons,  191 5-) 

Dibenzyl  Acetone  (Kendall  and  Gibbons,  1915-) 

Benzil  (Kendall  and  Gibbons,  1915.) 

Benzene  (Kendall  and  Booge,  19x6.) 

Benzoic  Acid  (KendaU,  x9X4-) 

Camphor  (Pawlewski,  1893.) 

Cinnamic  Add  (Kendall,  19x4.) 

Crotonic  Add 

Cetyl  Alcohol  (MameliandMannessier,  19x3-) 

O  Cresol  (Kendall,  19x4) 

Methyl  Cinnamate  (Kendall  and  Booge,  19x6). 


Dimethyl  Oxalate  (Kendall  and  Booge,  19x6.) 
Dimethyl  Succinate  (Kendalland  Booge,  1926.) 
Dimethylpyrone  (Kendall,  19x4  (a).) 
Naphthalene  (Mien &  Isaac,  i9o8;M.&M.,i9i3.) 
Phenol  (Kendall,  1916.) 

Piperonal  (Kendall  &Gibbons,  19x5;  M.&M.,i9i3.) 
Salol  (Mameli  and  Mannesaier,  19x3.) 
Sulfuric  Add  (Kendall  and  Carpenter,  19x4.) 
O  Toluic  Add  (Kendall,  X9X4.) 


m 

P 
a 


11 
II 
II 


(I 

M 
M 


Vanillin  (Kendall  and  Gibboos,  X915.) 


S(x.ubility  Data  Determined  by  the  Method  of  Lowering  of  the  Freez- 
ing-point (see  footnote,  page  i)  Are  Given  by  Kendall  (1914)  for  Mix- 
tures of  Dichloroacetic  Add  and  Each  of  the  Following  Compounds: 


Trichloroacetic  Acid 

0  Toluic  Acid 

Benzoic  Acid 

tn 

Cinnamic  Add 

p     "       " 

Crotonic  Add 

Dimethylpyrone 

(Phenylacetic  Acid) 


ChloroAGETIG  ACID  ib 

Solubility  Data  Dbterminbd  by  the  Method  of  Lowering  op  the  Freez- 
ing-point (see  footnote,  page  i)  Are  Given  for  Mixtures  of  Trichloro- 
acetie  Add  and  Each  of  the  Following  Compounds: 


Acetophenone  (Kendall  and  Gibbons,  19x5.) 

Anisaldehyde 

Benzene  (Kendall  and  Booge,  19x6.) 

Benzaldehyde  (Kendall  and  Gibbons,  1915.) 

m  Hydroxy  Benzaldehyde 

p 

0  Nitro  Benzaldehyde 

m 

P 
Benzophenone 

Benzil 

Benzoquinone 

Benzoic  Acid  (Kendall,  1914-) 

Camphene  (Timofeiew  ft  Kxavtnv,  19x5,  X9i7*) 

Cinnamic  Acid  (Kendall,  X914.) 

Crotonic  Acid 

0  Credol  (Kendall,  19x4.) 


i< 


i< 


« 


tt 


(Kendall  and 

Gibbons, 

1915.) 


m 


it 


<« 


•• 


•• 


M 


«( 


•1 


Diethyl  Oxalate      (Kendall  and  BoQge,x9x6.) 

Diethyl  Succinate 

Dimethyl  Oxalate 

Dimethyl  Malonate 

Dimethyl  Succinate 

Dimethyl  Terephthalate       (Kendall  and 

Booge.  X916.) 
Dimethylpyrone  (Plotnikov,  x9xx;  Kendall, 
X9X4  W.) 


II 


»* 


•I 


«■ 


«« 


«• 


\ 


Ethyl  Ether  CTaakalotos  and  Qv^  19x0) 
Ethyl  Acetate      (Kendall  and  Bo(^,  x9x60 
Ethyl  Benzoate 
Methyl  Benzoate 

Anisate 

Cinnamate 

p  Toluate 

a  Naphthol  (Kendall,  X9x6.) 

a  Naphthyl  Acetate(Keiidall  and  Booge,  19x6.) 

a  II  «(  (I  u 

Phenol  (Kendall,  X916.) 

0  Nitro  Phenol  (Kendall,  X916.) 
tn 


It 


II 


II 


tt 


u 


*t 


•I 


•I 


p 

Piperonal  (Kendall  and  Gibbons,  X9i5.> 

Nitro  Piperonal 
Phenyl  Anisylketone  " 

"       Benzoate  (Kendall  and  Booge,  x9x6^ 

"      Salicylate 
Salicylic  Aldehyde(KendaIl  and  Gibbons,x9i5.) 
Sulfuric  Acid  (Kendall  and  Qupenter,  X9X40 
0  Toluic  Acid  (Kendall,  X9X4.) 

tn 

p 

a 

Thymol  (Kendall,  X9x6.) 

Vanillin  (Kendall  and  (ribbons,  19x5^ 


II 
II 
II 


II 
If 
II 


Distribution  of  Chloracetic  Acid  between: 

(Hera  and  Fischer.) 


Water  and  Benzene  at  25^ 


Water  and  Toluene  at  85*. 


Gms.  CHsacOOH 
per  100  cc. 

fio     ^ 

Layer. 

oas* 

0.5 
10 

2.0 

30 
40 


Layer. 
8.69 

IS  59 
27.87 

41 -zo 

52.90 

68.01 

76.52 


G.  M.  CHgaCOOH 
per  TOO  cc. 


HsO 
Layer. 

0.0025 

0.005 

O.OIO 

0.015 

0.02 

003 

0.04 


Layer. 


0.090  O.I 

0.155  0.5 

0.28  I.O 

0.415  1-5 

054  2.0 

070  3.0 

0.79  4.0 

50 

*  See  Note,  page  6. 


Gms.  CHsaCOOH 
per  TOO  cc. 

Layer. 


QHaCHs 
Layer. 

5.22 
20.31 
34.87 

4914 
60.46 

72*28 

81.72 

86.94 


G.  M.  cHsacooa 

per  100  cc. 
Layer. 


O.OOI 

0.005 

O.OIO 

0.015 

0.02 

003 

0.04 

0.05 


C(HeCHt 
Layer. 

0.055 

0.20 

0.36 

0.50 

0.62 

0.77 
0.85 

0.90 


Additional  data  for  the  distribution  of  monochloroacetic  acid  between  water 
and  benzene  as  well  as  similar  results  for  dichloroacetic  add  are  given  by 
Georgievics,  I9i5« 


n 


ChloroACETIC  ACIDS 


DisTRXBirnoN  or  Chloracetic  Acm  between: 

(Hen  and  Lewy.) 


Water  and  Chloroform  at  25®. 

Gms.  CHsQCOOH 


Layer. 

s* 
10 

30 
40 

SO 

60 
70 


per  100  cfc. 


G.  M.  CHsaCOOH 
per  100  cc. 


CHOt 
Layer. 

0.283 
0.614 
1.088 
3.948 
3.684 
4.440 
7.086 


HiO 
Layer. 

o.os 

O.IO 
0.20 
0.40 
0.60 
0.70 
0.7s 


CHOs 
Layer. 

0.0025 

0.0060 

00135 

0.029 

0.045 

0.061 

0.077 


Water  and  Bromoform  at  25®. 


Gms.  CHaaCOOH 
per  100  cc. 


Layer. 

40* 

50 
60 

70 

80 

90 


CHBi» 
Layer. 

0.850 
1.889 
2.994 
4.241 
5.620 
7.560 


G.  M.  CHsQCOOH 
per  X  00  cc 


91.6    11.340 


Layer. 

0.45 
0.50 

0.60 

0.70 

0.80 

090 

0.97 


CHBn 
Layer. 

O.OII 

0.0165 

0.028 

0.040 

0053 

0.067 

0.120 


DisTHiBunoN  07  Chlosacetic  Acm  between: 

(Hen  and  Lewy.) 


Water  and  Carbon  Disulphide 
at   25^ 

Water  and  Carbon  Tetra- 
chloride at  25°. 

Gms.  CH^COOH 
per  zoo  cc. 

G.  M.  CHsaCOOH 
per  xoo  cc. 

Gms.  CHsaCOOH 
per  100  cc. 

G.  M.  CHsaCOOH 

per  100  cc. 

Layer.       lAyer. 

Laytf. 

Layer. 

HaO           CCJi 
Layer.       Layer. 

Layer. 

CO* 
Layer. 

60*       0.426 

0.6 

0.0042 

90*     1. 417 

0.9s 

0.015c 

80          0.691 

0.8 

0.007 

95      2.031 

1. 00 

00195 

90          0.803 

I.O 

0.009 

100      2.645 

1.05 

0.0270 

100          I  040 

1.05 

0.0105 

105      4.26 

I.IO 

0.0415 

105          1.464 
106.7      1.890 

I.IO 
I    13 

0.015 
0.020 

*  See  Note 

106.7  5.19 

,  page  6. 

I    13 

0.0550 

Results  showing  the  influence  of  sulfuric  acid  upon  the  distribution  of  mono- 
chloroacetic  add  between  water  and  ethyl  ether  at  26*  are  given  by  Hantzsch 
and  Vagt  (1901). 


CyanoACKTIG  ACID  CH,(CN)COOH. 


DiSTKiBimoN  OP  Cyanoacbtic  Acm  between: 

CHwntnch  and  Sebalt,  1899-) 


Water  and  Ethyl  Ether. 


Water  and  Benzene. 


«■ 

(hns.  CHf(CN)C(X)H  per 
Liter. 

f. 

GiM.  CH,(CN)( 
Layer. 

C(X>Hper 

Layer. 

(CAhO 
Layer. 

,C.H, 
Layer. 

0 

0.070 

0.042 

6 

0.067 

0.020 

10 

0.076 

0.044 

25 

0.130 

0.019 

21 

0.083 

0.030 

• 

30 

0.089 

0.027 

PhenylACETIC  ACID 
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PhenylACETIC  ACID  (a  Toluic  Add)  CH,(aHi)COOH. 

Solubility  in  Water  and  in  Alcohols.    (Timofdew,  1894.) 


Solvent. 


r. 


Gms.CH|(CA)COOH 


Water  20 

Methyl  Alcohol  — 17 

-13 


« 


it 


Ethyl  Alcohol 


o 

+19-4 
20 

-17 
-13 


per  100  Cms. 
Sat.  Soi. 

1.64 

50.6 

53.2 

59.2 
70.8 
71.8 

39-7 
41. 5 


Solvent 


Ethyl  Alcohol 


Cms.  CHt(CA)CXX>H 
V.  per  100  Cms. 

SaLSoL 


0.0  50.7 

+  19.4  64.4 

20.0  65.1 

Propyl  Alcohol  — 17 .0  29.4 

-130  32.3 

0.0  40.9 

+19.4  56.8 

20.0  57.2 


(( 


ii 


u 


it 


II 


u 


Solubility  of  Phenylacetic  Acid  in  Sbvbsal  Solvents  at  25'. 

(Hers  and  Rathmann,  1913.) 


Cms. 

Solvent.  CH«(CA)C00H 

per  zoo  cc.  Sat.  SoL 

Chloroform  60.17 

Carbon  Tetrachloride      25.07 
Trichlorethylene  44- 89 


Solvent. 


Tetrachlorethylene 

Tetrachlorethane 

Pentachlorethane 


Cms. 

CHt(CA)C00H 

per  xoo  cc  Sat.  SoL 

21.19 

61.45 
44.26 


oc.  HjP  added  to  cause  separation  of  a  second  phase  in  nuztuces  of  the  given 

amounts  of  Alcoh(d  and  3  cc.  of: 

CHsCOOCHi.    CH«C00C|B«.     CQiCOOCiHy.      CH|C00C«H«.     CB[|C00CiHii. 

00 


The  freezing-point  curve  (Solubility,  see  footnote,  page  i)  is  given  by  Sal- 
kowski  (1885)  for  mixtures  of  phenylacetic  acid  and  hyarodnnamic  acid. 

ACETIC  ACID  ESTERS. 

Solubilities  of  Several  Acetic  Acid  Esters  in  Aqueous  Alcohol  at  Room 

Temperature.    (Pfeiffer,  1893.) 

ccEUqrl 
Alcohol  in 
Mixtures. 

3 
6 

9 
12 

IS 

18 

21 

24 
27 

30 
33 
ChloroACETIC  ACID  ESTERS. 

Solubility  of  Monochlor,  Dichlor,  and  of  Trichloracetic  Esteb 
IN  Aqueous  Alcohol  at  Room  Temperature. 

(Bancroft— Phys.  Rer.  3t  xq3,  189s -96*  from  results  of  PfriSur,  Z.  physik.  chem.g^  4figb  Wi> 


6.0 

4.50 

2.08 

1.76 

00 

10.48 

6.08 

4.24 

17.80 

10.46 

9  03 

26.00 

15-37 

13.24 

35-63 

20.42 

17.52 

47-50 

26.60 

22.22 

58.71 

31-49 

26.99 

00 

37.48 

32.14 

... 

43-75 

37-23 

... 

50-74 

42.06 

•  .  • 

59-99 

48.41 

oc.  Ethyl 

Alcufaolin 

Idiztures. 

3 
6 

9 
12 

IS 

18 

SI 


oc.  HiO  added  to  cause  separation  of  a  second  phase 
in  mixtures  of  the  given  amts.  of  Alcohol  and  3  cc.  of  t 

ShvCICOOQHa.     CHQiCOOCaHa     CCliCOOCA^ 


1.32 
4.01 

7.30 
10.78 

16.16 
92. 16 

28.74 


0.90 

2.45 

4.33 
6.60 

9.20 

•  •  • 

•  •  • 


0.65 
1.80 
3.0a 

4.50 
6.50 

•  •  • 

•  •  • 
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ACITIN 


Mono-,  Di-,  and  Tri  ACKTIN  C«Hf(OH),(OCiHiO),  C»H»(OH)(OCsH«0)«.  and 
CH«(OC,H,0),. 
Tne  partition  coefficients  of  these  three  compounds  between  olive  oil  and 
water  are  given  by  Baum  (1899)  and  Mejrer  (1901,  1909),  as  0.06,  0.33,  and  0.3 
respectively. 

MethACETIN    (p    Acetanisidlne,    or    p    oxymethylacetanilide)    CeH4.0CH«. 
NHCH,CO. 
100  gms.  HsO  dissolve  0.19  gms.  of  the  compound  at  15^  and  8.3  gms.  at  loo^ 

(Gennan  Phannacopoda.) 

a  AGETNAPHTHAUDK  CsHsONHCCioHt). 

SOLUBIUTY  IN  MiXTUSES  OF  AlCOHOL  AMD  WaTBR  AT  35^ 

(Hollcman  and  Antuach  —  Rec.  trav.  diiin.  13b  *^  zSfM-) 


AkoboL 

ICO 

95 
90 

80 

75 
70 


Gnt.  per 

100  Gnu. 

Solvent. 

4.02 
4. II 
318 

2-73 
2.31 


Sp.  Gr.  of 

Sdntiooa. 

0.7916 
0.8150 
0.8344 
0.8485 
0.8624 
0.8761 
0.8798 


Alcohol. 

65 
60 

55 

SO 

35 
20 

10 


Gnu.  per 

IOC  Gms. 

Solvent. 

1.78 
1.44 
I  .02 
0.71 
0.25 
0.09 
0.04 


Sp.  Gr.  of 

Solutions. 

0.8977 
0.9091 
0.9201 
0.9290 

09537 

0.9717 
0.9841 


Constant  agitation  was  not  employed.  The  mixtures  were  allowed  to  stand 
in  bath  and  the  solutions  analyzed  after  different  lengths  of  time.  Formulas 
are  not  given.    This  applies  to  all  determinations  by  Holleman  and  Antush. 

AGKTONS  (CH«),CO. 

Solubility  of  Acbtonb  at  25^  in  Aqueous  Solutions  op: 
Electrolytes.  Non-Electrolytes. 

(Bell  — J.  Phys.  Ch.Ob  544*  XQ05;  Linebarger  —  Am.  Ch.  J.  14,  3801  zSga.) 


lyteps 
100  Gma.Ai|. 


1. 25 
2.50 

5  00 

7-5 
10. o 

12.5 

15  o 

20.0 

25.0 

30. o 


Gms.  {CHz^O  per  100  Gms. 

Solrent  m  Solutioiis  of: 

/  *  ^ 

K^Oi    NasCOs  (NH4)iCOs  MsCOs 

83.5 

51.0  no 
73 


Gms.  Noa-  Gms.  (CHM^O  per  xoo  Gma 
Electrolyte  Solvent  m  Solutfeos  of: 

per  100  Gms.  »■  *  ^ 

Aq.SolutioD.  CioHft     A&ethol.*  (CsHs)aCO. 


65.0 
46.5 

345 

255 
18.0 

8.0 

3  7 
1.6 


380 

275 

195 
14.0 

90 

2.7 


57 
44 

35 
28 


o 

5 
o 

5 
o 

o 


65.0 
47  o 
38. o 
29.0 

•  •  • 
... 


5 
10 

20 

30 
40 

50 
60 
70 
80 
90 


92 
117 

137 
148 

155 

159 
160 

155 


5 

o 

o 

5 
5 

5 

2 

o 


103.0 
123.0 

1445 
155  o 
162.0 
166.0 

165.0 

158  o 


900 

108.5 

126.0 
133  o 

136.0 

X3S  5 

131-5 
123.0 

108.5 
82.0 


*  Anetliof  ■-  p  Propenylaniadlt  CH^.CH:CH.CtH/X:Ha.         f  Naphthalene  restilts  at  35*. 

Note.  —  In  the  case  of  the  results  for  the  aqueous  solutions  of  electrolytes, 
the  determinations  were  made  by  adding  successive  small  quantities  of  acetone 
to  the  mixtures  of  given  amounts  of  water  and  electrolyte,  and  noting  the  point 
at  which  a  clouding,  due  to  the  separation  of  a  second  phase,  occurred.  In  the 
case  of  the  aqueous  non-electrolyte  solutions,  successive  small  amounts  of  water 
were  added  to  mixtures  of  known  amounts  of  acetone  and  the  non-electrolyte. 
In  all  cases  the  results,  as  given  in  the  original  papers,  have  been  recalculated 
and  plotted  on  cross-section  paper.  From  the  curves  so  obtained,  the  above 
table  was  constructed. 

Additional  data  for  systems  containing  acetone  are  given  under  the  salt  involved, 
88^  for  instance.  Potassium  Carbonate,  p.  51 1»  Potassium  Fluoride,  p.  534,  etc. 


AGKTONE 

14 

MlSCIBILITY  OF 

ACBTONB  AT 

0*  WITH 

Mixtures  of: 

Oiloiofonn  and  Water  (Bonner,  19x0). 

■»■                               — 

Bxomobenaene  and  Water  (Bonn 

/ * 

Gms.             Gms.           (jrms. 
CABr.           H^.        (CH«),(X). 

sr.  i9io>. 

Gms. 

cucw. 

Gma.            Gms. 
B^.         (CH|)|C0. 

Sp.  Gr.  of 
Mixture. 

Sp.  (vr.  ol 
Miztuie. 

0.988 

0.012        0.501 

1. 18 

0.977 

0.023 

0.685 

1. 12 

0.900 
0.792 

O.IOO        ] 
0.208        ] 

[.300 
C.633 

1. 01 
0.98 

0.90 
0.80 

O.IO 

0.20 

113 
1. 41 

1. 01 
0.98 

0.696 
0.600 

0.304        ] 
0.400        ] 

t.7So 
[.770 

0.96 
0.9s 

0.70 
0.60 

0.30 
0.40 

I    52 

1-57 

0.97 
0.96 

0.500 

*0.420 

0.400 

0.500        ] 
0.580        ] 
0.600        ] 

[.720 
C.650 
[.630 

0.94 

•  *  . 

0.93 

0.50 

♦0.49 

0.40 

0.50 

0.51 
0.60 

1.60 
1.60 

1.59 

0.9s 

■  •  ■ 

0.94 

0.300 
0.200 

0.700        ] 
0.800        ] 

t.S30 
[.321 

0.94 

0-9S 

0.30 
0.20 

0.70 
0.80 

1. 55 
1.46 

0-93 
0-93 

O.IOO 

0.018 

0.900        ] 

0.982      C 

C.144 
).464 

0.97 
0.98 

O.IO 
,    0.02 

0.90 
0.98 

1.30 
0.849 

0-93 
0-9S 

NoTB.  —  The  determinations  were  made  by  gradually  adding  acetone  to  the 
mixtures  of  the  given  amounts  of  water  and  the  other  constituent  until  a  homo- 
geneous solution  was  obtained.  The  results  give  the  binodal  curve  for  the  sys- 
tem. The  author  also  determined  "tie  lines  showing  the  compositions  of  the 
various  pairs  of  liauids  which  may  exist  in  ec|uilibrium.  When  the  two  layers 
are  practically  of  tne  same  composition  the  tie  line  is  reduced  to  a  point  desig- 
nated as  the  plait  point"  of  the  binodal  curve.  This  point  is  indicated  by  a  * 
in  the  above  tables. 

Solubility  op  Acetone  in  Aqueous  Solutions  op  Carbohydrates. 

(KxQK  and  McElrosr  —  J.  Anal.    Ch.  6,  184,  '9a;  Bdl — J.  Phys.  Ch.  9>  547t  '05O 


Percent 
Sugar. 

10 
20 
30 

35 

40 

45 
SO 

55 
60 

65 
70 


597 -a 
272.5 
172.4 


In  Aqueous  Solutions  of  Cane  Sugar. 

Gma.  (CHt)tCO  per  100  Gnu.  Sugar  Solution  at: 

30®.  sf. 

574.8 
251.8 
150.6 


ao" 


•  •  • 


•  •  • 


96.4 
71.9 
50.8 

35-8 
25.2 

18.3 

13 -a 


581.8 
250.0 
150.0 

•  «  • 

92.8 
68.8 
48.1 

33-8 
24.2 

17.7 

12.8 


40" 


110 

85 
62 

42 
29 


In  Aqueous  Dextrose  Solutions. 


89.8 

65-7 
45-9 
32.5 
23 -4 
17.0 
12.5 

In  Aqueous  Maltose  Solutions. 


Per 
cent 


Gma.  (CH|}9CO  per  xoo  Gma. 
Solve] 


10 
20 

30 
40 

SO 


13^  7 

255 -3 

157-5 
86.9 

36.2 


ivent  at: 


as'. 

747-9 

247-7 
149.8 

79.6 
33  o 


35*. 

761-5 

240.8 

142.5 
74-0 

31-2 


Ptt 

Maltoae. 

10 
20 

30 
40 

SO 


Gms.  (CH|)sCO  per  xoo  Gms. 
Solvent  at: 


353-6 
185.4 
119. 9 

78.4 
46.2 


as*. 
348.1 
181. 2 

116. 0 

74.7 
42.9 


35*. 
342  0 
176.9 
112. 4 

70.5 

39-8 


The  detenninations  were  made  as  in  the  case  of  the  solubility  of  acetone  in 
aqueous  solutions  of  electrolytes.    See  preceding  page. 
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ACETONE 


Distribution  of  Acbtonb  between: 


Benzene  and  Water, 


Results  at  20^ 

(plu^and  Bxamby,  19x5-) 
Gm.  (CHOsCO  per  1000  cc 


Results  at  25"*. 

(Hen  and  Fiacher,  1905.) 
Gms.  (CHi)iC04>er  xooo  oc 


Toluene  and  Water. 

At  Different  Temps. 
(Hantzsch  and  Va«t,  1901.) 

Cms.  (CH|)«CO  per  1000  cc 


'    w 

C.H,      ■ 

,w) 

c^. 

r. 

■       Hrf) 

CACHa 
Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

O.IO 

o.oj; 

ID* 

12.0 

0 

2.105 

0-993 

0.20 

0.12 

SO 

41.7 

10 

2.000 

0-9S7 

0.30 

0.25 

100 

loi.S 

20 

1.960 

0.957 

0.40 

0.34 

ISO 

iSS-9 

30 

1.867 

0-9S7 

•  ■  • 

•    •   « 

200 

225.0 

•  •  • 

•  •  ■ 

•  •  • 

•. 

• 

• 

See  Note,  page  6. 

Philip  and  Bramby  also  eive  data  for  the  effect  of  NaCl,  KCl  and  LiCl  upon 
the  distribution  of  acetone  between  benzene  and  water. 

In  the  determinations  by  Hantzsch  and  Vagt  the  equilibrium  was  approached 
from  above.  The  amount  of  acetone  in  the  lower  layer  was  determined  by 
analysis,  and  that  in  the  upper  layer  calculated  by  difference. 

Distribution  of  Acetone  between: 

(Heiz  and  Rathmann,  1913.) 


Water  and 

Water  and 

Water  and 

Carbon  Tetrachloride. 

Chloroform. 

Pentachlorethane. 

Mob-CCH. 

)iCO  per  Uter. 

ecu    ^ 

Mob.  (CHi)tCO  per  Liter. 

Mob.  (CHa)ta 
Hrf) 

")  per  Liter. 

W 

HdO 

CHCU' 

CHO, 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

0.186 

0.0833 

0.032 

0.168 

0.144 

0.251 

0.322 

0.146 

0.0781 

0.399 

0.271 

0.469 

1. 01 

0.514 

O.I4S 

0.676 

0.541 

0.859 

1.66 

0.997 

0.263 

1. 17 

0.806 

1-275 

2.87 

2.10 

0.493 

1.98 

1. 149 

I    763 

.    •   a 

•  •  • 

1. 01 

306 

■    «    • 

*  .  • 

Water  and 

Water  and 

Water  and 

Tetrachlorethane. 

Tetrachlorethylene. 

Trichlorethylene. 

Mols.(CH^ 

sCO  per  Liter. 

Mob.  (CHO^CO  per  Liter. 

Mob.  (CH,)iCC 

)  per  Liter. 

B/> 

H^ 

CC!,:CC1, 

W 

CHCl.CCIi 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

0.0812 

0.341 

0.274 

0.081 

0.160 

0.193 

0.249 

0.994 

0.562 

0.174 

0.350 

0.3S9 

0.317 

1. 210 

1.020 

0.343 

0.654 

0.719 

0.363 

I   323 

I-S4S 

0.629 

0.946 

1.029 

0.569 

,     1.936 

2.007 

0.891 

1.389 

1.562 

The  distribution  coefficient  of  acetone  between  olive  oil  and  water  is  given  by 
Meyer  (1901),  as  0.146  at  3"*  and  0.235  ^^  3o^ 

S(x«uBiLiTT  Data  Determined  bt  the  Method  op  Lowering  of  the 
Freezing-point  (see  footnote,  p.  i)  Are  Given  for  Mixtures  of  Aeetono 
AND  Each  of  the  Following  Compounds: 

Bromine  (Maassand  Mcintosh,  19x3.)  Phenol  (Schmidlin  and  Lang,  xgxo.) 

Chlorine  "  "  Resorcinol 

H  vdrobromic  Acid       "  '*  Pyrogallol 

Chloroform  (Tskalotos  and  Goye,  1910.)  Pyrocatechol 

O  Chlorophenol        (Bramby,  19x6.) 

Depression  of  the  freezing-point  of  mixtures  of  acetone  and  water  and  each  of 
the  following  compounds  are  given  by  Waddell  (1899):  Ether,  hydroquinone, 
phenolf  p  nitrophenol,  salicylic  acid. 


(I 


u 


ACirOPHENONE  i6 

ACITOPHENONB  CHiCOCePli. 

The  freezing-point  curve  for  mixtures  of  acetophenone  and  sulfuric  add  is 
given  by  Kendall  and  Carpenter  (1914). 

Freezii^-point  curves  (solubility,  see  footnote,  page  i)  for  mixtures  of  Cinna- 
mylidene  Acetophenone  and  each  of  the  following  compounds  are  given  by 
Giua  (19 16):  Aoenaphthene,  azobenzene,  ethyl  ether  and  a  trinitrotoluene. 

AOETTLACOROHX    CH,COCH,COCH. 

Solubility  in  "Watbr. 

(Rnrhmund  —  Z.  phys.  Ch.  a6^  475,  '98.) 

Gms.  CHsCOCHiCOCHa  per  xoo  Gms. 

/- ^  s 

^«  HsO  Acetyl  Acetone 

*  Layer.  Layer. 

30  15.46  95  02 

40        17.58        93.68 

50  20.2a  91.90 

60  23.23  89.41 
70  27.10  85.77 
80        33.9a        78.8a 

87.7  (crit.  temp.)  56.8 

Note.  —  Weighed  amounts  of  water  and  acetyl  acetone  were  placed  in  small 
glass  tubes,  which  were  then  sealed  and  slowly  heated  until  the  contained  mix- 
tures became  homogeneous.  The  temperature  was  then  allowed  to  fall  very 
gradually  and  the  point  noted  at  which  cloudiness  appeared.  This  point  was 
accurately  established  for  each  tube  by  repeated  trials.  The  curve  plotted  from 
these  determinations  shows  two  percentage  amounts  of  acetyl  acetone  which 
cause  cloudiness  at  each  temperature  below  the  critical  point.  Of  these  two 
points,  for  each  temperature,  one  represents  the  aqueous  layer,  i.«.,  the  solu- 
bility of  acetyl  acetone  in  water;  and  the  other  represents  the  acetyl  acetone 
layer,  i.«.,  the  solubility  of  water  in  acetyl  acetone.  This  method  is  known  as  the 
'Synthetic  Method,"  and  yields  results  in  harmony  with  those  obtained  by  the 
analytical  method,  f .«.,  by  analyzing  each  layer  after  complete  separation  occurs. 
See  also,  chapter  on  Methods  of  Solubility  Determinations. 

ACKTTLENE  CsH,. 

Solubility  in  Water. 

(Winkler;  see  Landolt  and  BOmstein's  TabeUen,  3d  ed.  p.  6o4f  '05.) 
t*.  «•  q, 

o  1.73  0.20 

5  1-49  O.IJ 

10  1. 31  0.15 

IS  IIS  013 

20  1.03  o.ia 

as  0-93  o.ii 

30  0.84  0.09 

a,  "Absorption  Coefficient,"  «  the  volume  of  gas  (reduced  to  o*  and  760 
mm.  pressure)  taken  up  by  one  volume  of  the  liquid  at  the  given  temperature 
when  the  partial  pressure  of  the  gas  equals  760  mm.  mercury. 

q,  ''Solubility/'  »  the  amount  of  gas  in  grams  which  is  taken  up  by  160  grams 
of  the  pure  solvent  at  the  given  temperature  if  the  total  pressure,  i.e.,  the  partial 
pressure  of  the  gas  plus  the  vapor  pressure  of  the  liquid  at  the  abscMptioa  tem- 
perature, is  760  mm. 
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ACITTLENE 


SoLUBiLmr  OP  Acbttlbnb  in  Water,  Aqubous  SomnoNs  op  Alkalies  and 

SuLPURic  Acid  at  15*. 

(BilliUer.  190a.) 
/»  of  Acetylene  in  Aq.  SohitioBS  of  Normality: 


Aa.SdIiitiao 

•UQI 

[  /HDnyicn 

e  m  /\q. 

of:            ' 

OyOI           0J02S           < 

ojos 

0.10 

0.1S 

Ba(OH),     ...     1. 2 18 

t  • . 

1.230 

1.240 

Ca(OH),    1.230     ... 

• .  . 

•    •    • 

NIW)H     i.2i6     ... 

• .  . 

I.218 

NaOH       1. 210     ...     I 

.200 

I.180 

KOH         1.212     ... 

1 .  • 

i.iSs 

Na,S04        

1  .  • 

I.I70. 

H,S04         

■ . . 

1. 190 

Solubility  in  Water, 

/»- 

I.25I. 

o.as 


0.50 


1.00 


a.oo 


3.00 


1.220    1.225  1.230  1.235     1.240 

1. 1 28    1.040  0.885  0.600    0.370 

1. 130    1.056  0.912  0.660    0.460 

1.068    0.940  0.720  0.340      . . . 

1. 120  1.040  0.900    0.780 


.The  above  results  were  determined  by  the  method  of  Ostwald  (Handbuch 
physiko-chemischen  Messungen  207  ff.).  A  thermostat  was  used  and  great 
care  taken  to  reduce  experimental  errors  and  purify  the  acetylene.  The  results 
are  in  terms  of  the  OshoM  Solubility  Expression,  for  which  see  page  227,  following. 

SoLUBiLrrT  OP  Acetylene  in  Aqueous  Acetone  Solutions. 

(Kremann  and  Hflnd,  X9Z3.) 


Vol.  Per  Cent  ^0 

insolvent 
(BdO  +  .Acetone). 

Cms.  Cfi%  dissolved  per  Liter  Sat.  Solution  at: 

o* 

i8* 

as* 

0 

37 

21 

IS-2 

S 

31 

18.2 

13. s 

ID 

36 

iS-o 

10. s 

20 

15 

9S 

8.0 

3S 

8.4 

S'S 

445 

SO 

S-7 

1.23 

2.22 

7S 

... 

• . . 

1.23 

100 

... 

... 

0.98 

The  freezing-point  curve  for  mixture*   of  acetylene  and  methyl  ether  are 
given  by  Baume  and  German  (191 1,  1914). 

ACBT7LENB  Biiodide,  da  and  trazifl. 

Data  for  the  towering  of  the  freezing-points  of  mixtures  of  these  two  isomers 
are  given  by  Chavanne  and  Vos  (1914). 

AGONinC  ACID  C,Hs(COOH)i. 

100  Krams  of  formic  acid  (95%  HCCKDH)  dissolve  2.01  grams  C8H|(CC)OH)8 

at  20.6    C.  (Aachan,  1913.) 

AOOHITIHX  (Amorphous)  C,4H47NO„. 

Solubility  in  Several  Solvents. 

(At  »f  U.SP.;  at  iS'^-aa*.  MOUer  —  ApoCh.-Ztg.  x8^  a,  '03.) 


Gbis.Cm%NQi  per 
xoo  Gnu.  Solvent  at: 


i8»-ai». 


Water  . 
Alcohol 
Ether  . 


^ 


Solvent 


Gma.  CmH^kNOii  pec 

100  Gms.  Solvent  at: 

iV-aa*. 


0.054 

... 

1.44 


17-85 


100  gms.  HsO 


i« 


0.031  Benzene      

4 .  54  Carbon  Tetrachloride   i  .99 

2.27  Petroleum  Ether  .   .     o .  023      o .  028 

dissolve  0.0226  gm.  aconitine  at  22**   (Dunstanand  Umney,  1892.) 
2.7 
ether      "-      1.56 


"   '"     abs.  alcohol    "      2.7         '     UttiKens.  1885.) 


14 


•« 


U 


II 
II 


TrichloroACRYLIC  ACID  i8 

TrichloroACBYUC  ACID  CCla:CClC0OH. 

SOLUBILITT  OF  TrICHLOROACRYLIC  AcID  IN  WaTBR 
(Boeadcen  and  Catrieve,  19x5.) 


0.0 
—0.36 

—  o.6£utec. 

+13.7       " 
ISO 
17.0 

19.2  m.  pt. 
ly.oEutec. 


20.3 
25.0 
30.0 
40.0 
So.o 
60.0 
70.0 
72.9 


u 


Gms-COt: 

cacooH 

xoo  Gms. 
t.  Solution. 

0.0 
2.0. 

45 

64.  z 

68. s 

74-5 
80.0 

81. z 

82.8 

84.5 
86.0 

89s 
92.5 
94. 5 

98. S 

zoo.o 


Solid 


Itz 


<( 


loe+COt:  CaC00H.3}H/) 
CCl«.CaC00H.2iH^ 


M 


« 


M 


CC3«:CaC00H+ 

CCls:CaCOOH.aiH^ 

cdiicacooH 


<f 


M 


M 


Between  the  concentration  4.5 
and  64.1  two  liquid  layers  are 
formed.  The  percentage  of 
CClsiCClCOOH  in  each  is  as 
follows: 

Gms.  CCla:CaO0OH  per 
f».  100  Gms.  Sat.  SolatJon. 

Ix>wer  Layer.  Upper  Layer'. 

SO 


zo 
20 

30 
40 

so 

SS 
60 

62  crit.  t. 


S-a  64. z 

6.0  63.8 

7.S  62.2 

13.0  59. S 

z8.o  56.0 

27.0  49.0 

38.0 

The  original  results  were  plot- 
ted on  cross-section  paper  and 
the  above  figures  read  from  the 
curves. 


ACTDnXTM  EBCANATIONS. 

Solubility  in  Several  Solvents. 

(Heveqr,  19x3.) 

A  method  was  elaborated  for  determining  the  partition  coefficient  between  a 
gas  and  a  liquid  phase.  The  solubility  of  actinium  emanations  was  then  de- 
termined in  KCl,  H,0,  H,S04,  CH*OH,  C5H11OH,  (CH,)2C0,  CeH*CHO,  C«H«, 
CtHs,  petroleum  ether  and  CSi.  The  solubility  increases  in  the  order  named. 
Close  relations  are  indicated  between  actinium,  thorium  and  radium. 


ADIPIC  ACID   (Normal)  (CH,)4(C00H),. 

zoo  grams  HsO  dissolve  z.44  grams  adipic  acid  at  15^ 

(Henzy  —  Compt.  rend.,  99, 1x57,  '84;  Lamooxouz  ■—  Ibid.,  laB,  998,  '99O 


ADIPINIC  ACID  (CH,)«(COOH)s. 

100  grams  of  formic  acid  (95%  HCOOH)  dissolve  4.04  grams  of  (CHi)4 
(COOH)s  at  18.5^;  100  cc.  of  the  saturated  solution  contain  4.684 'grams  of 
the  acid.     (Aschan,  191 3.) 


AGABIC  ACID  CioH»O..HsO. 

zoo  grams  trichloroethylene  dissolve  0.014  gram  agaric  acid  at  15^ 

(Wester  and  BruiiiB,  19x4.) 


AIE 
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Solubility  in  Water. 

(Winkler  —  Ber.  34. 14091  'ox;  see  deo  PeCenoa  and  Sondem  —  Her.  aa»  1439,  "Bq.) 


O 

S 
10 

IS 
ao 

as 
30 
40 

SO 

60 

80 

100 

B  - 


B. 

0.02881 
•02543 
.02264 
.02045 
.01869 
.01724 
.01606 
.01418 
.01297 
.01216 
.01126 
.01105 


0.02864 
.02521 
.02237 
.02011 
.01826 
.01671 

•OIS39 
•013x5 

.01140 

,  .00978 

.00600 

.00000 


cc.*  of  Atmoepheric  O  and  N  per  Uter  of: 
Dirt.  HaO  (at  y6o  mm.).       Sea  Water  (at  760  mm.). 


Oxygen. 
10.19 

8 

7 

7 
6 

S 
S 

4 

3 

3 

I 

o 


91 
87 
04 

3S 
75 
24 
48 

8S 
28 

97 
00 


l*ntrogen. 

18 -45 
16.30 

14.50 
13  07 
II. 91 
1096 
10.15 
8.67 

7  55 
6.50 

4  03 

0.00 


Oxygen. 

7-77 
6.93 

6.39 
S-70 


Nitrogen. 
14.85 

13  32 
12.06 

11.05 

10.25 

9.62 


'  "  Coefficient  of  Absorption,"  i.e.,  the  amount  of  gas  dissolved 
by  the  liquid  when  the  pressure  of  the  gas  itself  without  the  tension 
of  the  liquid  amounts  to  760  mm. 

B'  —  "  Solubility/'  i.e.,  the  amount  of  gas,  reduced  to  o**  and  760 
mm.,  which  is  absorbed  by  one  volxmie  of  the  hquid  when  the  barometer 
indicates  760  mm.  pressure. 

*  Reduced  to  o*  and  760  mm. 


Solubility  op  Air  in  Aqueous  Sulphuric  Acid  at  18^  and  760  mm. 

(Tower  —  Z.  anorg.  Ch.  50,  38a,  '06.) 

98  90  80  70  60  50 

0.0173      0.0069      0.0069      0.0055      0.0059      0.0076 


Wt.  %  H,S04 

Solubflity  Coef . 


SCH.UBILITT  OF  Air  in  Alcohol,  etc.. 

CRobinet,  1864.) 


Solvent. 

Alcohol  (95 
Petroleum 
Benzene  . 


1%) 


Vols.  Air  oer  xoo 
Vols.  Solvent. 

.     .    14. I 

.    .     6.8 
.   .  14.0 


Solrent. 

Oil  of  Lavender.    . 
Oil  of  Turpentine  . 


Vols.  Air  per  100 
Vols.  Solvent. 

6.9 

.    .    24.2 


▲LAHIRB    (a  Aminopropionic  Acid)  CH,CH(NH,)COOH. 

Solubility  in  Mixtures  op  Alcohol  and  Water  at  25**, 

(HoDeinaa  and  Antiach,  1894.) 


cohoL 
0 

Gms.  per 
zoo  Gms. 
Solvent. 

16.47 

5 

14-37 

10 

"43 

ao 

10. 49 
8.48 

'S 

7. II 

31 

S-S3 

Sp.  Gr.  of 
Solutions. 


Vol.% 
Alcohol. 


Gms.  per 
xoo  Gms. 
Solvent. 


I  0421         35  4 

1.0311        40  3 

1 .0280           50  2 

I .0101           60  I 

09984                   70  O 

0.9886                   80  O 
o  9761 

See  remarkB  under  a  Acetnaphthalide,  page  13. 

too  gms.  pyridine  dissolve  0.16  gm.  a  alanine  at  20-25^ 


91 
89 

38 
57 
85 
37 


Sp.  Gr.  oi 

Solutions. 

0.9670 

0.9577 

0.935s 
0.9102 

0.8836 

o  8556 


jCDehn,  19x7.) 
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Solubility  of  d  Alaninb  and  of  dl  Alanine  in  Water  at  Different 

Temperatures. 

(Pdlini  and  Coppola,  19x3.) 


Results  for: 

d  Alanine. 

i  —  /  Alanine. 

Mixtures  d  +  l  Alanine. 

"'             Gii».  d  Alanine  per 

Gms.  d  —I  Alanine  per 

Gms.  per  100 

Gms.  HsO. 

100  Gms.  HiO. 

xoo  Gms.  H^. 

i  Alanine. 

/Alanine^ 

0                      12.99 

12.89 

13-27 

4.01 

17                       15.17 

14.9s 

us 

4.1 

30                17-39 

17.72 

17  OS 

4.99 

4S                 20. ss 

21.58 

... 

... 

X 


ALBUMIN  (Egg). 

100  gms.  H^  dissolve  100  gms.  egg  albumin  at  20-25^. 
y    100  gms.  pyridine  dissolve  o.i  gm.  egg  albumin  at  20°-25'*. 


(Defan,  Z9Z7*) 


M 


100  gms.  aq.  50%  pyridine  dissolve  6.29  gms.  egg  albumin  at  20°-.25^. 

(Dehn,  1917.) 


ALLANTOm  C4H.N40,. 


Solubility  in  Water. 

(Tithcrly,  191 2.) 


The  author  obtained  results  varying  from  0.7  to  0.77  gms.  allantoin  per  100 
gms.  HsO  at  25°.  The  variations  were  considered  to  be  due  to  slow  decompo* 
sition  of  the  compound. 


AUZABIN  Ci«H«02(0H),. 

Solubility  in  Water  at  Varying  Temperatures. 

(Hiittig,  1914;  Beilstein.) 
t".  as'.,  ICO*.  aso*. 

Grams  Alizarin  per  liter  0.000595  0.340  3 .017 

According  to  Dehn  (19 17),  100  gms.  H2O  dissolve  0.04  gm.  alizarin  at  20°-.25^ 


Solubility  of  Alizarin  in  Aqueous  Solutions  of: 


Ammonia  at  25^. 


Sodium  Hydroxide  at  25°  (Httttig,  19x4.) 


Gms.  NHiper 
Liter. 

0.160 
4.025 


Gms.  Alizarin 
per  liter. 

0.132 

0.228 


Gms.  NaOH 
per  Liter. 

0.427 
1.050 


Gms.  Alizarin 
per  liter. 

I -159 
3.820 


Solid  Phase. 


C14H8O4  +  Ci4H704Na 


100  gms.  95%  formic  acid  dissolve  o.io  gm.  alizarin  at  20.8^  (Aachan.  1913-) 

Alizarin  is  soluble  in  all  proportions  in  pyridine  and  in  aq.  50%  pyridine  at 


20''-25' 


(Dehn,  19x7.) 


ALOm. 

Squires  and  Gaines  (1905)  found  the  solubility  of  aloin  in  water  at  room  tem- 
perature to  be  0.83  gm.  per  100  cc.  and  in  90%  alcohol,  5.55  gms.  per  100  cc. 

,  According  to  Wester  and  Bruins  (1914)  100  gms.  trichloroethylene  dissolve 
0.013  gm.  aloin  at  I5^ 
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ALUMINIUM  BEOMIDI 


AlBr. 


SCX^UBILITT  IN  SBVBRAL  ORGANIC  SOLTBNTS. 

(Meiuchutkm,  190^x0.) 

(Determinations  by  S3mthetic  Method.) 


In  Benzene. 

In  Para  > 
Gms.  AlBn 

[ylene. 

.    Cms.  AIBq  per 

Der 

1 

r.           xoo  Qbul  Sat. 

Solid  Phase. 

f 

100  Gms.  Sat.         Solid  Phase. 

SoL 

SoL 

5.7  m.  pt. 

0 

CA 

14m 

.  pt. 

0 

pCJOdPSi^ 

45 

10 

u 

"S 

II.4 

f 

3 

20 

« 

10.3 

Eutec 

25 

AlBn+>  QHKCH^ 

i.SEutec. 

27.4 

(CA+AIBi^ 

30 

35.7 

AlBik 

10 

35-3 

AlBn 

30 

47.2 

M 

20 

46. s 

u 

40 

61.2 

M 

30 

S9 

M 

SO 

72.2 

M 

40 

70 

M 

60 

79.6 

M 

60 

83 

M 

• 

80 

90.9 

M 

80 

91.2 

u 

90 

95-4 

« 

90 

95 -3 

u 

96 

100 

« 

96 

100 

u 

In  Toluene. 

In  Benz< 

Gms.  AlBra 

:>yl  Chloride. 

4. 

Gms.  AlBn 

~^     ' 

f. 

per  100  Gms.  Sdid  Phase.                   t*. 

per  xoo  Gms. 

Solid  Phase. 

Sat.SaL 

Sat.  SoL 

-IS 

16. 1 

AIBq 

-  o-S 

m.  pt. 

0 

CHiCOa 

0 

23-7 

M 

-    2.S 

II. 7 

• 

10 

32.1 

M 

-  S 

Eutec. 

22.2 

CiHiCOa+AIBn.C|H»OOa 

20 

42. s 

M 

30 

33-7 

AlBi^CiHiGOa 

30 

S6 

M 

40 

42.6 

M 

40 

68.8 

U 

60 

51.6 

M 

so 

76. s 

U 

80 

60.5 

M 

70 

87.2 

U 

90 

m.  pt. 

65.5 

M 

90 

95-7 

M 

80 

68.9 

M 

96 

100 

M 

60 
30 

71.8 
75. 8 

M 
« 

7 

Eutec. 

78.8 

AlBis.CiHiCOa+AIBfh 

30 

80.6 

AlBit 

SO 

85.6 

M 

80 

93-2 

« 

96 

100 

« 

Reciprocal  solubilities  determined  by  the  method  of  lowering  of  the  freezing- 
point  (see  footnote,  page  i)  are  given  by  Kahlukow  and  Sachanow  (1909)  for 
mixtures  of  AliimlniHTn  Bromide  and  each  of  the  following  compounds:  ani- 
line, benzene,  benzonitrile,  methylbenzoate,  p  bromaniline,  bromobenzene, 
methylene  bromide,  p  dibromobenzene,  dimethylaniline,  diphenylamine,  methyl- 
aniline,  naphthaline,  nitrobenzene,p  yridine,  toluene  and  p  xylene.  Similar  data 
for  mixtures  of  AliimintnTn  Bromide  and  dimethylpyrone  are  given  by  Plot- 
nikow  (191 1). 


ALUMINIUM  BBOMIDB 
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SoLUBiLrrY  OF  ALUiaNiUM  Broicidb  in  Several  Organic  Solvents  {Con.') 

(Determinations  by  Synthetic  Method.) 


In  Benzophenone. 


In  Ethylene  BromideJ 


Gnu.  AlBn  per 
f*.         zoo  Gm.  Sat. 
Sd. 


Solid 


M 


M 


U 


« 


48  m*  pt.        O  (CeHOiOO 

45  12 

42  19 

38  EuteC.  24 . 7         "  +AlBi».(C.Hi)«CO 

60  30.9  A]Ba.<CA)tCX) 

80  36.4 

100  42.2 

120  49  " 

130  S3 

142m.pt.  59.5 

130  64  " 

100  69  " 

70  72.2  " 

50  74 

38Eutec.  75  «    +AIB0 

50  78  MBn 

80  88 

90  935 

96  100  • 


Gms.  AlBzk  per 
t*.  zoo  Gm.  Sat.    Solid  PfaaaeJ 

Sol. 

OHiBq 


(I 


u 


u 


M 


10  m.  pt.     o 

6  11.5 

2  21.3 
—  2  Eutec.    29.7     C1H4B11+AIB0 

10  36.1  AlBn 

20  42 . I 

30  48.7 

40  56 

so  63.7 

60  71.5 

70  79.1 

80  86.8 

90  94. 5 

96  100 


In  Nitrobenzene. 


In  0  Giloronitrobenzene. 


u 


Gms.  AlBn  per 
t*.       zoo  Gm.  Sat.       Solid  Phase. 
Sd. 

5.5m.pt.      O        QHiNQi 

O  18 

-5  28.8      « 

-I  S  Eutec.      42  "  +AlBft.C.HsNQi 

O  44  •  3       AlBn-CtHiNQi 

30  49-4 

60  56.7 

80  63.6 

87m.pt.     68.4 

80  71.3 

60  73.9 

40  76.4 

20  Eutec.  78.9  «+AlBn 

40  82.4  AlBn 

60  85.8 

80  89.8 

93  9^-6 

96  100 


M 


U 


Gms.  AlBn  per 
t".  100  Gm.  Sat. 

SoL 


Solid  Phase. 


32.5  m.  pt.       O        0  QHiClNQi 

25  21.8      " 

13.8  Eutec.  37.5      " +AlBn.<,  CiHidNOi 

30  43-1       AlBn.0  CiHiClNQi 

SO  50.3 

70  57-6 

83.5m.pt.  62.9  •* 

70  67 

40  73-7 

21     Eutec.  77.5  "  +AIB1* 

40  80.6  AlBn 

60  84 

80  88.6 

90  93-4 

96  100  " 


d3  ALUMINIUM  BBOMIDI 

SOLUBILITT  OF  AlTTIONIUII   BsOMIDB  IN   SSVBRAL    ORGANIC   SOLVENTS    (Cofl.)- 

(Determinations  by  Synthetic  Method.) 


In  m  Chloronitrobenzene. 


Gms.  AlBn  per 
t".         xoo  Cms.  Sat.       Solid  Phase. 
SoL 

44.5  m.  pt.     O       fuCcHiONOk 

40  18.9      " 

35 .  s  Eutec.  27 . 8    "+AiBft.«  caciNQi 

50  34 . 8      A1BQ.W  QHidNOi 

70  44. s 

90  545 

103.5  m.  pt.  62.9 

90  68.6 

70  73.4 

SO  77.3 

40  Eutec.     79.1  "  +AiBiii 

60  82.2  AlBn 

80  87.1 

90  92.2  " 

95  95.1 

96  100  " 


«i 


u 


u 


M 


l( 


In  p  Chloronitrobenzene. 
, • , 

Gms.  AlBn  per 
t*v       100  Gms.  Sat.      Solid  Phase. 
'Sol 

83  m.  pt.     O       p  CcHiONOi 

80  9  " 

70  24.8      " 

60  Eutec.  36 . 6      "  +AlBn.^  QHiGlNOi 

80  45 . 6      AlBn.^  QHidNOi 

100  54.9 

115  m.  pt.  62.9 

100  66.8 

60  72.4  *• 

20  Eutec.  78  -  +AiBf» 

60  85 .3  Alto 

80  89.3 

93  95-4 

96  100  * 


i( 


M 


M 


In  o  Bromonitrobenzene. 


Gms.  AlBn  per 
t*.  xoo  Gms.  Sat. 

Sol. 


Solid 


38  m.  pt.  O      0.C«RiBrNOk 

30  19.7     " 

21  Eutec.  30         "  +AIBn.<»  QHiBrNO* 

40  37.6       AlBiv  Cd^iBrNOfe 

60  45-3 

80  55 

88.5  m.  pt.  56.9 

80  59.7 

60  64.1 

40  68.6 

24  Eutec.  72  "  +AiBft 

40  75.5  AlBn 

60  79.8 

80  86.3 

93  94.5 

96  100  " 


If 


M 


In  tn  Bromonitrobenzene. 

Gms.  AlBn  per 
t*.  zoo  Gms.  Sat.      Solid  Phase. 

54  m*  pt.  O      MC^HiBrNQi 

50  II. 6     " 

45 . 5  Eutec.  19 . 5     "+AlBn.» CBiBrNOfc 

60  25.5      AlBr,.m  QHiBrNOi 

80  34.5 

iio  49.5 

I22m.pt.  56.9 

IIO  61.6 

80  69 . 2 

60  74.1 

42  Eutec.     78 . 7  "  +Aito 

60  80.3  AlBn 

80  84.9 

93  93-6 

96  100 


(4 


M 


M 


M 


(4 


W 


ilLUMnnUM  BROMIDE  24 

Solubility  of  Aluminium  Bromidb  in  Several  Organic  Solvents  (Con.)* 

(Deterxninations  by  Synthetic  Method.) 


In  p  Bromonitrobenzene. 


In  p  Nitrotoluene. 


Gms.  AlBr.  I 

per 

Gms.  AIBn 

per 

t\       100  Gms.  Sat.        Solid  Phase. 

f. 

100  Gms.  Sat. 

Solid  Phase. 

Sd. 

SoL 

124.5  ™«  P^ 

.    0      ^CABrNQ| 

53.5  1».  pt.    0      ^QHiCaNQi 

119 

ID 

<f 

SO 

10 

u 

IIO 

25.2 

M 

40 

31.3 

M 

98  Eutec. 

35.3 

"+AlBQ.^CABrNOi 

29  Eutec. 

46.1 

"+AlBn.^C«HiCHiN 

no 

39.7 

AlBx^>  QHiRrNOi 

SO 

529 

AlBo.^  CgHiCH^Oi 

130 

48.7 

M 

80 

63 

M 

144  m.  pt. 

56.9 

M 

88  m.  pt. 

66 

tt 

120 

65.5 

M 

80 

68.5 

« 

90 

70.5 

M 

SO 

74.3 

« 

60 

74.1 

M 

27  Eutec. 

78.9 

"+AIBi» 

45  Eutec. 

76 

-+AlBn 

SO 

83.3 

AIBn 

60 

79.6 

AlBn 

70 

87.7 

M 

80 

86.6 

u 

85 

92.2 

« 

93 

95-4 

u 

93 

96.7 

M 

96 

100 

M 

96 

100 

M 

In  m  Nitrotoluene. 


In  0  Nitrotoluene. 


Gms.  AIBn 
t*.      per  xoo  Gms.       Solid  Phase. 
Sat.  Sol. 

f.                     1 

Giiis.AlBr| 

per  too  Gms.      Solid  PhaK. 
Sat.  Sol. 

16  m.  pt.   0    n 

\  C»QiCHaNQi 

-  8.5  m.  pt 

.     0      » 

CHiCHiNOl 

12                 14.5 

«« 

-II  Eutec. 

8.7 

i^-t-AlBo-SoCACHiNOi 

8                 21.8 

M 

ID 

12.8  AlBn.3i)C;HiCl]<N0k 

I  Eutec.  32 

"+AlBn.M  C«H4CHtN0fe 

30 

24.8 

M 

20            38.5 

AIBn^wCsHiCH^Ofe 

40 

38  _ 

M 

40            46.6 

u 

42.5  Eutec 

•47-7 

"+  AlBn.a(»C.H:iCHiNO* 

80        59.7 

41 

60 

54. 3 

AlBn.<»C|H4CHW0i 

90        63.3 

96  m.  pt.  66 
90            68.8 
60            73.8 
27  Eutec.  78.9 

M 
tt 

M 
M 

-+AlBn 

75 

90  m.  pt. 

70 

40 

19  Eutec. 

S9S 
66 

72 

76.1 

791 

M 
M 
M 
M 

"+AIBi» 

40            82 

AIBn 

40 

82. s 

AIBn 

70            89 

M 

70 

87-5 

M 

90            95. 3 
96          100 

M 

M 

90 
96 

93.8 
100 

« 

« 

25 


ALVMDSnjJM  CHLORIDS 


ALUMINIUM  CHLORIDE  AlCl,.6HsO. 

Solubility  in  Water. 

(Gerlach  —  Z.  anal.  Ch.  8,  350.  '69.) 

100  gms.  saturated  solution  contain  41.13  gms.  AlCla  at  I5^  Sp.  Gr.  of  solu- 
tion =  1.354' 

SCH^UBILITY  OF  AlUMINIUII  ChLORIDB  IN  SEVERAL  ORGANIC  SOLVENTS. 

(Menadiutkiii,  1909.) 

(Determinations  by  Synthetic  Method.) 


In  Nitrobenzene. 

In  0 

Chloronitrobenzene. 

Gms.  AlCb 

^ 

Gms.'AlCl) 

1 

t*.       per  100  Gma.      Solid  Pbaae. 

V. 

per  100  Gms.      Solid  Phase. 

SaLSoL 

SatSoL 

5.5  m.  pt     0       C«HiNQi 

32.5  m.  pt.  0     0 

QHiONQi 

aEutec     10.3 

"  +Aia».2CHiN0» 

27 

10.2 

<f 

15                       18       Aiaa.2C«HiN0i 

21 

16. 1 

M 

2S.sEutec3o.s 

"  +Aiaj.r^H«NOj 

15  Eutec. 

20.3 

•*  +AlCItu>C,H«ClNQi 

45               34.2 

Aiai.C»H«NOi 

35 

25.5 

MOuf  CHtClNOfe 

65                395 

u 

SS 

31. 5 

u 

85                48 

u 

75 

38.7 

l( 

90m.pt      52 

u 

89  m.  pt. 

45.9 

M 

82                 55. 6 

u 

80 

51 

W 

72                58 

M 

69  Eutec. 

54.4 

"+Aiai 

52Eutec.     61.6 

"+A1(3, 

no 

57  5 

AlOi 

90                64 

AlOi 

150 

65.4 

If 

130               67.7 

M 

17s 

74.6 

M 

160               72.4 

<( 

194 

100 

tt 

180               80.1 

M 

194              100 

«l 

In  Iff  Chloronitrobenzene. 

In  p  Chloronit 
/ ^ 

Gms.  AlClt 

:robenzene. 

Gms.  AlCU 

1 

•  f*.       per  100  Gms. 

Solid  Phase. 

f.        ] 

per  xoo  Gma 

1.     Solid  Phase. 

Sat.SoL 

Sat.SoL. 

44.5  m.  pt.  0      m CAONQi 

83.5  m.  pt  0       *C«HiCIN0» 

44                10.7    " 

78 

7.1 

K 

36Eutcc.  16.6    " 

+AlCli.«iCtQiCINOi 

73 

12.8 

(1 

50                   21          AlCb4»  CgHiONOi 

68  Eutec. 

17. 1 

"+AlCU.^C.HiClN0» 

70                   28.3 

K 

80 

22.2 

AlCk^aHiONOfe 

90                   36.8 

M 

100 

31.4 

IO4m.pt     45.9 

M 

120 

41.8 

90                   52.4 

M 

126  m.  pt 

45.9 

81  Eutec.  55.6 

"+AICI1 

no 

53.2 

« 

120             60 

AlOi 

94  Eutec 

58.1 

"+Aiai 

140             64.1 

M 

125 

60.5 

AlCU 

160              70.2 

M 

155 

66.9 

II 

180 

77.7 

M 

190 

88.2 

« 

194 

100 

M 

The  solubility  of  aluminium  chloride 

1  in  anhydrous  hydrazine  is  stated  by 

Welsh  and  Broderson  (1915)  to  be  1.0  gm.  in  100  cc. 

at  room  temperature. 

ALUMINIUM  CHLOBIDB 
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Solubility  in  Several  Organic  S(h.vents  (ConJ), 
(Determinations  by  Synthetic  Method.) 


Ino 

Bromonitrobenzene. 

II 

1  m  Bromonil 

trobenzene. 

GmB.Aiai 

— \ 

Ginfl.AlCU 

V.      per  100  Gms 

.       Solid  Phue. 

r. 

per  100  Gms, 

SolidPhaae. 

SaLSoL 

Sat.SoL 

^  _ 

38. s 

0     « 

CABrNQi 

547 

0       m 

CHterNOi 

32 

75 

iC 

SI 

6.S 

u 

26 

13.1 

M 

47  Eutec.  II. 9 

"+AiaiJii  CHiBrNQi 

20  Eutec 

17. S 

"  +AlCls^  CHiBrNQi 

60 

16 

AlClt.fii  CiHtBrNOk 

40 

21.7 

AICWQHaBiNOi 

80 

22.9 

<( 

60 

26.4 

(1 

100 

30.7 

M 

80 

31.7 

M 

no 

35-9 

M 

97  m.  pt. 

38 

M 

116  m* 

pt.  39.8 

M 

100 

39.8 

a 

"3 

42.3 

M 

90 

44.6 

H 

107 

44. S 

« 

80  Eutec. 

46.5 

"  +Aia. 

97  Eutec.  47.4 

"+AKai 

no 

SO. I 

Aid. 

120 

S^'S 

AlCb' 

130 

54.1 

M 

140 

56.5 

M 

150 

60.2 

N 

160 

64. S 

«• 

170 

70 

M 

180 

77.4 

M 

180 

77-4 

M 

190 

88.8 

« 

197 

100 

m 

In  p  Bromonitrobenzene. 


In  0  Nitrotoluene. 


GmB.  AlClt 

per  zoo  Gms. 

Sat.  Sol. 


SolidPhaae. 


124.5  ^*  P^*  O      ^QHiBrNOk 

7.4     " 
12.8    •' 

17.7     " 

22.2 

28.4 

36.4 


Gms.  AlCb 
t".        per  xoo  Gms. 
Sat.  SoL 


Solid  Phase. 


'+Aia8.>  CtHiBrNOi 
AlClt.^  CABrNOk 


'  +AlCbu»  C^HiCffiNOh 
AlCW  CHiCHsNOi 


M 

"H-AlOi 

Aids 
If 

M 
«f 
If 


—8.5  m.  pt.  o    oC^coNOt 

—  9.3  Eutec.  I  "+Aia«.a«  CHiCBbNO* 

O  I.5AlCb.s0C«H4CH^Ofe 

20  4 

40  II 

SS  Eutec.   31 

85  41.8 

9S.Sm.pt.49.3 
70  56.8 

45  Eutec.   61.5 

9S  64. S 

145  73.7 

180  86 . 2 

i8s  89. s 

194  100 


M 


+AICI1 


117 
III 

los 

99  Eutec. 
120 
140 

i4Sm.pt.    39.8 
140  44. s 

120  51.2 

113  Eutec.  52.8 

130  559 

150  61.3 

180  77.4 

190  88.8 

194  100. o 

One  liter  sat.  solution  of  AlCU  in  CCU  contains  0.74  gm.  at  4^,  0.22  gm.  at  14^, 
0.15  gm.  at  20°  and  0.06  gm.  at  34^. 

One  liter  sat.  solution  of  AlCla  in  CHCli  contains  0.65  gm.  at  *I5%  i.o  gm  at 
o"*  and  0.72  gm*  at  25^  (Lloyd.  x9x&) 


AlCb 


M 
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ALUMINIUM  CHLOBIDI 


SOLUBILITT  IN  SbVBRAL  ORGANIC  S(H.VBNTS   (Con,). 

(Detenniiiations  by  Synthetic  Method.) 


In  m  Nitrotduene. 


In  p  Nitrotoluene. 


/ 

Gms.  AlOi 

> 

Gms.  AlCb 

f*.         per  loo  Gnu 

.       Solid  Phase. 

t".      per  zoo  Gms. 

Solid  Phase. 

mr 

Sat.SoL 

Sat.SoL 

i6  m.  pt« 

0      m 

CtHiCKNQi 

52.5m.pt.  0      ^CtOiCffiNOk 

13  Eutec 

7.8  ■ 

+Aias.2iiBC.HiCHsN0i 

47               9-2    - 

27 

13  . 4  AlCb.2M  CiHiCHiNOk 

42                  15 

35  Eutec 

245    * 

'+Aias.»C|HiCH»NQi 

37  Eutec.  19       "+Aiai.*cAC3iiN0fc 

65 

34 

AlOuvCACHiNOk 

55                  29 . 1      AlCli.^  dHiCHaNQi 

90 

44.2 

u 

80                 34.8 

« 

9S 

46.7 

u 

9S             41. 3 

« 

1 

99.5m.pt.  49.3 

M 

109m.pt.  49.3 

M 

70 

56.8 

M 

100         53.4 

M 

45  Eutec 

61.5 

"+Aiai 

60            61.7 

M 

95 

64. s 

AlCb 

45  Eutec.  64 

"+AICI1 

120 

68.2 

M 

105             69.5 

AlCb 

130 

70.2 

« 

165             80 

M 

» 

190            94.3 

« 

194           100. 0 

« 

In  Benzophenone. 

In  Benzoyl  Chloride. 

r 

Gnm.  AlCb 

Gms.  AlCb 

•  ■* 

r. 

per  100  Gms.     Solid  Phaae. 

f*.         per  zoo  Gms.     Solid  Phase. 

Sftt.SoL 

Sat.  Sol. 

48  m.  pt. 

0       ( 

:(»)KX) 

—0.5  m.  pt.    0     c.H.coa 

44 

8.5 

M 

-4                   7.9 

M 

39.5  Eutec  15.4 

"  +Aiai(r<Hi)tCO 

—7.5  Eutec.  12.7 

"  +AlCb.C,HiCOa 

i 

60 

19-3 

Aiai.(r^Hi}tCO 

0                14. 1 

AlCUdHftCOa 

90 

26.5 

« 

20                18.8 

« 

120 

37 

M 

40                25 

M 

130  m.  pt. 

42.3 

« 

60                33 

M 

no 

48.8 

« 

80                 42.2 

M 

80 

535 

« 

93m.pt.      48.7 

« 

60  Eutec 

56.1 

"+Aiai 

80                52.9 

M 

100 

58 

AlOi 

60                57.2 

M 

140 

63 

M 

40                61 

« 

160 

68.6 

tt 

180 

78.5 

M 

190 

89.1 

« 

1 

192 

93 

tt 

. 

194 

100 

M 

ALUMINIUM  FLUORIDE  A1F«. 

Fusion-point  data  (Solubility,  see  footnote,  page  i)  are  given  by  Pushin  and 
Baskov  (19 1 3)  ioT  the  following  mixtures: 

AlF,  +  NaF,  AlF,  +  KF,  AlF,  +  LiF,  AlF,  +  CsF,  AlF,  +  RbF. 

Smilar  data  for  mixtures  of  AlFi  +  NaF  are  given  by  Fedotieff  and  Illjinsky 
(1913)- 


ALDMDnUM  HYDROXIDE 
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ALUMINIUM  H7DB0ZIDB  Al(OH),. 

Solubility  of  Moist  Freshly  Precipitated  Aluminiuii  Hydroxidb  in 
Aqueous  Solutions  of  Aluminium  Sulphate. 

(Kieinaim  and  Hftttinger,  1908.) 

Results  at  20^.  Results  at  40^. 


GmB.  per  100  Cms.  HiO. 


Solid  Phase. 
AlsQ8.SO8.9HsO 


(( 


u 


AbCSOOa.  A1(0H)«. 

2.37  CIS 

S  0.30 

7  0.6s 

9.1  1.30   Transition  Point 

10  1 .  23     A]s082S08. 1 2HsO 

IS  104 

20  I .40 

2S  2.40 

30  3  70 

31.6  4.20   Transition  Point 

33  2.7s   Als08.3S08.i6HsO 

34.73  0.92 


Cms.  pCT  iqo  Gms.  H<0. 
A1,(S04),. 
5.22 


SoUd 


u 
u 
u 
(I 


u 


A1(0H)|. 
1.33       AlsO8.SO8.9HaO 

. .  .*  Transition  Point 

8.8s  1^2   Als08.2S08i2HsO 

10  I. 6s 

IS  1.40 

20  2. IS 

2S  3  80 

28 .  s  5 .  80   Transition  Point 

30  4  35   Als08.3S08.i6HsO 

35  1.60 

49  0.60  " 

Results  at  6o''.t 


it 
u 


Gms.  per  xoo  Gms.  H^. 


Solid  Phase. 


*  The  figures  given  are  not  suffident  to  deter> 
mine  this  transition  point  accurately. 

t  The  author's  figures  for  60*  are  reproduced 
without  change  as  they  are  not  sufficient  to  deter- 
mine transition  pomts. 


u 


tt 


u 


AhCSOOs.      A1(0H)«. 
3 .  24        0.7s      AlsO8.SO8.9HsO 

8.83         2.  S3     Als08.2S08.I2HsO 

12.67   I. 8s 
24.07   3.14 

31-55   4.89 

42.38      6.02   Als08.3S08.i6HsO 

.49.8s      1.42 
Solubility  of  Aluminium  Hydroxide  in  Aqueous  Sodium  Hydroxide 

Solutions.     (Haber  and  van  Oordt,  1904.) 

The  mixtures  were  agitated  for  24  hours.    So-called  acetic  acid  soluble  Umerde 
(E.  Merck)  was  used  for  the  experiments.    Temp.  20^-23^. 

Nonnality  of  Aq.  NaOH.  Gms.  AbOii  per  Liter. 

0.49  9.27 

0.99  13.90 

2.00  14.40 

SCH^UBILITY  of  ALUMINIUM  HYDROXIDE  IN  AQUEOUS  SOLUTIONS  OF  SODIUM 

Hydroxide.      (Hers,  1911;  Slade,  1911  and  I9Z3-) 

The  experiments  show  that  the  ratio  of  Na  to  Al  in  the  solution  Maries  con- 
siderably depending  upon  whether  the  used  Al  hydroxide  was  precipitated  hot 
or  cold,  also  upon  the  length  of  time  it  was  dried  and  upon  the  nature  of  the 
drying  agent.  Herz  found  a  nearly  constant  ratio  of  3  Na  to  i  Al  in  solution. 
Slade  gives  ratios  of  approximately  2.5  :  i  in  normal  NaOH  at  25^  for  cold  pre- 
cipitated hydroxide  dried  over  HsSOi  and  o.o :  i  for  hot  precipitated  Al  hydroxide 
dried  over  P^s.  Drying  in  thin  layers  also  increased  this  ratio  but  to  a  some- 
what less  extent.  Slade  reports  the  solubility  of  A1(0H)«  in  a  0.6414  normal 
NaOH  solution  to  be  1.34  gm.  per  100  cc.  at  room  temperature. 

ALUMHOUM  oxide  AlfO«. 

^  Fusion-point  lowering  data  for  mixtures  of  aluminium  oxide  and  cryolite  are 
given  by  Lorenz,  Jabs  and  Eitel  (1913).  The  results  show  one  eutectic  at  ap- 
proximately 940°.    The  eutectic  mixture  contains  ip.8%  AltO«. 

Results  for  aluminium  oxide  and  magnesium  oxide  are  given  by  Rankin  and 
Merwin  (1916). 
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ALUMINIUM  SULFATE 


ALUMINTUM  SULFATE  AlsCSOOt-iSHsO. 

Solubility  in  Watbs. 


f. 

SToiS^'S       SdidPh-e. 

f      Gms.  AhCSOOs  per 
*  *      100  Gms.  Sat.  Sol. 

Solid  Pbaw. 

—  1. 02 

8.09 

Joe 

20 

26 . 7      AwscWfisao 

-  1-43 

10.7 

M 

30 

28.8 

u 

—  2.04 

14-3 

U 

40 

31-4 

M 

-  2.6s 

17s 

U 

SO 

34-3 

U 

-  2.8s 

19.2 

fl 

60 

37-2 

U 

—  4     Eutec.    23.1 

Joe  +  AUSOOs-iSH^         70 

39-8 

M 

0 

23 -8 

Ab(SO0«.i8H^ 

80 

42.2 

II 

+  7-73 

24.8 

n 

90 

44-7 

II 

10 

251 

tt 

100 

471 

II 

S(x«uBiLiTY  OF  Aluminium  Sulfate  in 

Aqueous  Solutions  op 

Ferric 

Sulfate  at 

25"*  AND  ViCB  Versa.     (Wirth  and  Bakke.  1914) 

*    « 

Gms.  per  100  Gnu.  Sat.  Sol. 

■  Gms.  per  100 

Gnu.  Sat.  Sol. 

■ 

Solid  Phase. 

Solid  Phase. 

AliCSOOa. 

FeKSO.).. 

AbCSOOi. 

Fe«(SO0».' 

27.82 

0 

AUSOOmSH^ 

10.03 

32.42 

Fe^S04),.9H^ 

26.01 

6.064 

M 

8.819 

34.02 

II 

24.21 

9.819 

II 

6.626 

35.82 

II 

21.64 

13.02 

(C 

S-200 

38.83 

II 

15.22 

23.28 

M 

2.342 

42.44 

11 

10.46 

31.90 

**  +Fei(S0«)i.9H^ 

«    •    • 

44.97 

11 

Equilibrium  between  Aluminium  Sulfate,  Lithium  Sulfate,  and  Water 

AT  30^     (Schrememaker  and  De  Waal,  1906.) 


Compositioii  in  Weight  per  cent: 


Of  Solution. 


Of  Residue. 


Solid 


%Ii>SQ.. 
25.1 

21-93 
16.10 

13  24 

11-73 

6-7S 

3-44 

0.0 


%  Al,(S04)s. 
O 

S-34 
14.89 

20.76 

21.71 

22.08 

24.34 
26.12 

28.0 


%  LlaSOi.       %  A1s(SO«)b. 


63 
14 
61 

6 
3 


70 
72 

24 
92 
77 


4 
31 

7 
33 
37 


02 

17 
22 

54 
06 


li^SOt-H^ 
ti 

It 

m,so4Ji«o+ 

t     Ala(SO«)a.i8HgO 
LtsSO«.4HsO 

Als(SO«)s.x8H^ 


SOLUBILXrY  OF  ALUMINIUM  SULFATE  IN  AqUEOUS  SOLUTIONS  OF  SULFURIC 

Acid  at  25*.    (Wirth.  191a.) 


Gms.  per  loo  Gms.  Sat.  Sol. 


AhCSOOs. 
27.82 

29.21 

26.2 

195 

II. 6 


HiSOi. 
O 

5-13 
10 

20 
30 


Solid  Phase. 
Ak(Sa)s.x8H^ 


Gms.  per  xoo  Gms.  Sat  Sol. 


II 


u 


II 


AhCSOOi. 
4.8 

1-5 

I 

2-3 
4 


HiSOi. 

40 

50 
60 

70 

75 


Solid  Phase.' 

A]i(S0<)«.x8H^ 
II 

II 

II 


A  curve  was  plotted  from  the  published  results  and  the  above  figures  read 
from  the  curve. 
100  gms.  glycol  dissolve  16.82  gms.  AltCSOOs.  (de  Coninck.  1905.) 

ALUMnnUM  SULFIDE  A1>S|. 
FuaoQ-point  data  for  mixtures  of  AlsSi  +  AgtS  are  given  by  Cambi  (1912). 


ALUMS 
ALUMS. 
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SOLUBILITT  OP  AmMONIXTM  AlUM  AND  OP  POTASSIUM  AlUM 

IN  Water. 

(Bfnkier ;  Fogsiale  —  Aon.  diiin^  phys.  [3]  8»  467,  '43;  Lxice  —  Am. Oi.  J.  a6t  17^  'ox;  Maiiiio< 

;;  BeriLcky  —  Thuu.Roy>Soc.ao3  A,  az4,'o4*) 


O 

5 
10 

IS 
30 

as 

30 
40 

so 
60 

70 

80 

90 

92.5 

9S 


Gan.  chim.  ital.  35,  II,  35x>  '05; 
Anunonium  Alum. 


Cms.  CSH^    Cms.  (NHJs    G^.mHi)s 
A]3(SO«)«    Als(SO«)«a;£gb    Al«(k>«)« 


per  zoo  g. 
HiO. 

3.10 

3   SO 
4.99 

6.25 

7-74 
9.19 

10.94 

14.88 

30. 10 

36.70 


per  100  g. 
HiO. 


3 

6 
9 

13 

IS 

19 

33 

30 

44 
66 


90 

91 

S^ 
66 

13 

19 
01 

93 

10 

6S 


per  xoog. 
H|0. 

0.0044 
0-0074 
0.0105 
0.0133 
0.0163 
0.0194 
0.0231 

0.0314 
0.0434 
0.0569 


Potaanum  Alum. 

.A. 


109.7 


•  •  • 
00 


Gnu.  K« 

A].(SQ3« 

per  xoog. 

H|0. 

30 

35 
4.0 

S-o 

S-9 

7  23 

8-39 
11.70 

17.00 

24. 7S 
40.0 

71.0 

109.0 

119. o 


Gms.  Ks         G.  M.  K« 
Als(SO«)«34W>    A],(SOjl 
per  xoo  g.       per  xoo  g. 


H«0. 

5 -65 

6.63 
7.60 

9  59 
11.40 

14.14 

16.58 

23  83 
36.40 

57 -35 
no. 5 

321 -3 
3375.0 
00* 


H|0. 

0.0058 
0.0068 
0.0077 
0.0097 
O.OII4 
0.0140 
0.0163 
0.0337 
0.0339 
0.0479 
0.0774 

01374 
0.3II0 
0.3313 


0.3313 


Note.  —  The  potassixim  alum  figttres  in  the  preceding  table  were 
taken  from  a  curve  plotted  from  the  closely  agreemg  determinations  of 
Mulder,  Locke,  Berkeley,  and  Marino.  For  the  higher  temperatures 
(above  60°),  however,  the  results  of  Marino  are  lower  than  those  of 
the  other  investigators,  and  are  omitted  from  the  average  curve. 

Locke  called  attention  in  his  paper  to  the  fact  that  Poggiale's  results 
upon  ammonixmi  and  potassium  altmi  had  evidently  become  inter- 
daanged  through  some  mistake.  This  explanation  is  entirely  sub- 
stantiated, not  only  by  Locke's  determinations,  but  also  by  those  of 
Mtilder  and  Berkeley.  The  ammonium  alum  figures  given  above  were 
therefore  read  from  Poggiale's  potassiimi  alxmi  cxirve,  with  which 
Locke's  determination  of  the  solubility  of  ammonium  alum  at  35^  is  in 
entire  harmony. 


Solubility  of  Ammonium  Alum  in  Prbsbncb  of  Ammonium  Sulfate  and  in 

Prbsbncb  of  Aluminium  Sulfate  in  WatbRv 


(Rttdorff  — Ber.  18^  X160.  'Ss.) 


Mixture  Uied. 


100  Gms.  Satnnted  Solutfon  Contain: 
Gxuns  (NH«)iSQt+Gniii8  A)i(SO«)i. 


Saturated  Ammonium  Alum  at  18.5^  .... 
20  cc.  above  sol.  +  6  gms.  ciyst.  Al2(S04)i  . 
3o  cc.  above  sol.  +  4  gms.  cryst.  (NH4)2S04. 


1.43 

0.4s 
30.81 


3^ 
16.09 

0.39 


3T 


ALUMS 


So^UBILnT  OF  MiXTUSES  OF  POTASSIUM  AlUM  AND  ALinONIUll  SULFATB 
AND  OF  POTASSIUll  AlUM  AND  POTASSIUM  SULFATB  IN  WaTBS. 

(BCariao — Gaa.  chim.  ital.  35,  II,  351.  '05.) 


»•. 

Mm.  per  1000  u 
Al«(SQJi.i8HsO. 

ms.  atj. 

um.  MMS.  per  jooc 
Als(SO«)».i8HsO. 

>  A&018.  ntJ 
KjSO.. 

•                  Solid 
Phase. 

0 

243-73 

23-45 

6.1 

2-3 

i:^(S04),.24HaO 

20 

824.2s 

30 

•85 

iS-i 

31 

+  A1,(SOO. 

35 

911 .02 

35 

.29 

24.1 

3.6 

tt 

SO 

1243.21 

59 

■55 

33  S 

6.1 

it 

6$ 

1598.00 

119 

43 

43.1 

12.6 

a 

77 

1872. I I 

183 

.80 

SO'S 

18.9 

u 

0 

506 

75 

•83 

0.1 

7.8 

K^l,(SO0,.24H,O 

0.5 

8.66 

75 

.18 

0.2 

7-7 

+  K^O, 

5- 

16.07 

85 

78 

0.4 

8.8 

a 

10 

18.52 

96. 

50 

OS 

9.9 

It 

IS 

20. 56 

109. 

30 

055 

II. 2 

tt 

30 

39  60 

147. 

8 

I.O 

IS-2 

tt 

40 

73.88 

163. 

I 

1.9 

16.8 

tt 

SO 

126.0 

195' 

4 

3-4 

20.1 

tt 

60 

249  7 

238 

8 

6.7 

24.6 

tt 

70 

529.0 

S'S- 

7 

14.2 

32.6 

«< 

3o 

1044.0 

517  • 

27 

28.1 

53-4 

M 

SOLUBILITT    OF    MiXTURBS    OP    POTASSIUM    AlUM    AND    OP   ThALLIXJH 

Alum  in  Water  at  25**. 

(Fock  — Z.  Kryst.  Min.  aS,  397,  '97.) 

K^(SOJ,.24H,0;  T1,A1,(S0,),.24H,0. 


CompoBtion  of  Sdution. 

Solid  PhaM 

1LAKSO«)9  JKT  Uter. 

T1A1(S04)b  per  Liter. 

Mol.%           S 
KAlCSOOs.        £ 

p.  Gr.  of 

Mol.%  of 

GfBins. 

Mg.  Mob. 

6nuiis. 

Mg.  MoU'. 

mlttdoos. 

Ahim. 

69  90 

270.5 

0.00 

0.00 

100                  ] 

t .0591 

100. 0 

74  56 

288.2 

0. 

48 

I-I3 

99.61           ] 

[.0601 

99 

32 

67.90 

262.8 

I 

72 

4.07 

98.48           ] 

[.0598 

96 

84 

65  30 

252.7 

4 

52 

10.67 

95-95        3 

[.0603 

90 

.84 

64  95 

251-4 

9 

.60 

22.67 

91-73        3 

[.0605 

82 

94 

53  23 

205.9 

18 

44 

43  56 

82.54        ] 

E.0609 

68 

24 

45  32 

175-4 

24 

.60 

58.10 

75.12        ] 

[.0609 

58 

23 

38  02 

147-2 

32 

.48 

76.7s 

65 -73        3 

[.061I 

46 

72 

34  54 

^33'^ 

35 

•59 

84.10 

61.36        ] 

[.061I 

44 

23 

28.3s 

109.7 

42 

99 

101.60 

51-93        3 

[.0623 

32 

.07 

10. 94 

42.4 

66 

.12 

156.2 

21 .34        ] 

I   0654 

7 

94 

0.00 

0.0 

75 

.46 

1783 

0.00        ] 

C.0674 

0 

00 

Data  for  the  influence  of  pressure  on  the  solubility  of  potassium  alum  in 
water  at  o**  are  given  by  Stackelberg,  1896. 
Data,  for  the  solubility  of  Rubidium  Alums  are  given  on  p.  582. 
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Solubility 

OF  Sodium  Alum  in  Water. 

(Smith,  1909.] 

1 

f. 

Cms.  NasAlKSOOi  per  zoo  Gms. 

Cms.  NasA]s(S0i)4 

.94H1O  per  100  Gn 

Sat.  S6L 

Water. 

Sat.  Sol. 

Water. 

10 

26.9 

36.7 

10                  50.8 

103. 1 

IS 

27.9 

38.7 

IS            S2.7 

III. 3 

20 

29 

40.9 

20                  54.8 

121 .4 

25 

30-1 

43-1 

25             S6.9 

131. 8 

30 

31-4 

45-8 

30             594 

146.3 

Above  30**,  sodium  alum  is  decomposed  in  contact  with  its  saturated  solution. 
The  exact  temperature  of  transition  has  not  been  determined. 

Single  determinations  differing  from  the  above  are  given  by  Tilden  (1884) 
and  by  Auge  (1890). 

Solubility  op  Caesium  Alum,  Rubidium  Alum,  and  op  Thallium 

Alum  in  Water. 

(Setterbuzs— liebjg's  Annalen.  aiit  104,  '8a;  Locke  —  Am.  Ch.  J.  36,  183,  'ox;  Berkeley  —  TVana. 

Roy.  Sec.  ao3  A,  2x5,  '04.) 


Caesium  Alum. 

Rubidium  Alum. 

Tliallium  Alum. 

t». 

Cms.  per  100 

Gms.  HaO. 

Gms.  per  100  Gms.  HsO. 

Gms.  per  loo 

Gms.  HsO. 

AljCa,(S04)«. 

Al2Cs2(SO;)4 
.34HsO. 

AlsRbs(SO«)«. 

Al,Rbs(SO;)4 
.a4HsO. 

AlaTI,(S04)4. 

^^♦»' 

0 

0.21 

0.34 

0.72 

1. 21 

3IS 

4.84 

s 

0.25 

0.40 

0.86 

1.48 

3.80 

s-86 

10 

0.30 

0.49 

1.05 

1. 81 

4.60 

7.1a 

20 

0.40 

0.65 

1.50 

2.59 

6.40 

10.00 

25 

0.50 

o.8i 

1.80 

3.12 

7.60 

"•95 

30 

0.60 

0.97 

2.20 

3.82 

9-38 

14.89 

40 

0.85 

1.38 

325 

5-69 

14.40 

23  57 

so 

1.30 

2. II 

4.80 

8.50 

22.50 

38.41 

60 

2.00 

327 

7.40 

13   36 

3S'3^ 

65.19 

70 

3.20 

S-27 

12.40 

23    25 

•  «  • 

•     •     • 

80 

5  40 

9.01 

21.60 

43  25 

«  •  • 

•     •     • 

90 

10.50 

18. 11 

•    •    • 

«  «  • 

•  •  • 

•     •     • 

100 

22.70 

42.54 

•    •    • 

•  •  • 

•  •  • 

•     «     • 

Note.  —  Curves  were  plotted  from  the  closely  agreeing  determina- 
tions recorded  by  the  above  named  investigators  and  the  table  con- 
structed from  the  curves. 

Recent  determinations  of  the  solubility  of  caesium  alum  in  water,  by  Hart 
and  Huselton  (191 4),  agree  well  with  the  data  in  the  above  table.  For  addi- 
tional caesium  alums  see  page  180. 

Solubility  of  Ammonium  Chromium  Alum  in  Water. 

(Koppel,  2906.) 

It  was  shown  that,  due  to  the  transition  between  the  violet  and  p^reen  forms 
of  the  compound,  the  saturation  point  is  reached  very  slowly,  espscially  at  the 
higher  temperatures.  From  the  determinations  at  o**  it  was  found  that  eaui- 
librium  is  reached  in  2}  hours.  If  this  saturation  time  is  taken  for  the  other 
temperatures,  the  results  are  considered  to  show  the  solubility  of  the  violet 
form  alone.  The  final  saturation  represents  the  attainment  of  an  equilibrium 
between  the  violet  and  green  forms. 


Results  for  the  Violet  Form. 


Gms. 

(NH«)Cr(SO«)« 

per  zoo  Gms.  SoL 

3-8 

10.6 


Results  for  Final  Equilibrium. 


r. 

Time  of 

Satoiatioo, 

Rn. 

0 

2-5 

30 

2-5 

40 

2-5 

o 

30 
40 


Time  of 

Saturation, 

Hra. 

2.5 
300 

250 


Gms. 

(NH«)Cr(SO0« 
per  xoo  Gms.  SoL 

3-8 
15-7-16 
24.5-24.8 


33 


AMMONIA 


AMMONIA   NH,. 

Solubility  op  Ammonia  in  Water. 

QloKoe  ud  IKtUnar— liebig's  Annalen,  iia,  334.  '59;  Raoult  —  Ann.  dum.  [5]  i,  9^  '74;  Mallil— 

Am.  Ch.  J.  zft  807.  '97 0 

At  7^  mill.  PreflSUR* 


Pfeasure. 

»•. 

0.  NHs 
per  100  g. 
H»0. 

VoI.NBi 
HiO. 

-40 
-30 

—20 

294.6 
278.1 
176.8 

•  •  • 

•  •  • 

•  •  • 

—  10 

III. 5 

•  •  • 

0 

5 
10 

IS 

«7S 

77-5 
67.9 

60.0 

1299 

IOI9 

910 

802 

30 

as 
30 

35 
40 

45 
50 
56 


GNBm       Vol.NHt 
per  100  g.     per  z  g. 


HsO. 

52.6 

46.0 

40.3 

35S 

30 -7 
27.0 

22.9 

18.5 


HaO. 
710 

63s 
S9S.  (3*^ 


Solubility  of  Ammonia  in  Water  Dbtbrminbd  by  Method  of  Lowering  of 

Freezing-Point. 

(Rupert,  1910.) 


f 

Gms-NHiiM 

100  Gms.  d<] 

0 

0 

—      2 

2 

-      4.6 

4 

-    7-6 

6 

—  10.6 

8 

-  13 -9 

10 

-  17.6 

12 

-  21.4 

14 

-  25.8 

16 

-  31-3 

18 

-  37 

20 

-  43.6 

22 

-  50-7 

24 

-  60.3 

26 

—  72.2 

28 

-  87.2 

30 

-102.3 

32 

—  116. 7 

34 

-120     Eutec.  34.5 

-103.8 

36 

-  92.9 

38 

-  86.7 

40 

-  83. S 

42 

-  81.4 

44 

-  80 

46 

-  79.3 

48.7 

-  79-4 

SO 

1;  Solid  Phase. 

f 

lot 

-80.6 

M 

-82.8 

(1 

M 

• 

« 

M 

-85.8 

-87 

-84.8 

-82.2 

M 

—  80.4 

M 

-79.2 

GiBS.NHa 
100  Gms. 

52 

54 
56 


SoUdPlnaa. 
NHAO 


M 


M 


Eutec.  56.5  Na.H^+3NHi.HriO 


S8 
60 

62 

64 
—  79.8  m.  pt.  66 


sNHsHflO 


M 


« 


U 


If 


(f 


NHiHsO 


fi 


« 


-79.2 
-80.3 
-82.1 

-84.5 
-87.4 
-90.4 

-93-6 

-94 

-91.7 

-89.4 

-87.4 
-85.6 
-84.1 
-82.7 
-81.5 
-80.3 
-79.1 
-78 


68 
70 
72 

74 
76 
78 
80 
Eutec.  80.3 
82 

84 
86 

88 

90 

92 

94 
96 

98 

100 


*• 


M 


M 


3NHt.&0+NHi 
NHa 


fl 


M 


More  recent  data  on  the  above  system,  by  Smits  and  Postma  (19 14)  an-ee 
quite  cloaely  with  the  above  except  in  the  region  of  the  eutectic  Ice  +  NHsHaO. 
These  authors  report  a  temperature  of  —100.3  instead  of  —120  for  this  point. 
Additional  determinations  are  also  given  by  Baurn^  and  Tykociner  ^1914).  Older 
data  for  the  ice  curve  axe  given  by  Guthne  (1884)  and  Pickering  (1893). 
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Gms.  NHi  per 


34 
Vapor  Pressure  of  Aqueous  Ammonia  Solutions. 

(Perman,  1903.) 
Vapor  PfCflsure  in  miiL  of  Merciuy  at: 


GmcSbL 

'o-. 

lO*. 

ao*. 

so*. 

4o'. 

so*. 

6o*. 

0 

45 

9 

17-5 

31 -5 

55 

"5 

149-5 

2-5 

13 

18 

325 

56.5 

91 

146 

234 

5 

20 

27 

47-5 

83 

134-5 

210 

327 

7-5 

27s 

40 

70 

"5 

183-5 

281 

425 

10 

35 

54 

93 

153 -5 

241-5 

363-5 

539-5 

"•5 

45 

69 

118 

193 -5 

303-5 

455 

666 

15 

57-5 

89 

151 

245 

377-5 

564 

816. 5 

17s 

75 

"5 

191 

305-5 

465-5 

688.5 

985 

20 

93 

144 

237 

393 

5695 

834-5 

II9I 

22.5 

117 

180.5 

291 

455-5 

690 

1005 

1432 

25 

144-5 

226.5 

360 

561.5 

8305 

"95 

•  •  • 

275 

181 

280 

440 

680 

1007 

*  •  • 

•  •  • 

30 

222 

346 

537 

817 

1189.5 

•  •  • 

•  •  • 

The  apparatus  (Perman,  1901)  used  for  the  above  determinations,  consisted 
of  a.  pipet  provided  with  a  stop-cock  at  its  upper  end  and  connected  with  a 
Hg  leveling  tube  at  its  lower  end.  For  maintaining  constant  temperatures  the 
vessel  was  surrounded  by  a  glass  jacket  into  which  water  or  vapors  of  liquids 
boiling  at  various  temperatures  could  be  introduced.  The  aqueous  ammonia 
solution  was  drawn  in  above  the  Hg  and  boiled  to  expel  air.  A  portion  of  it 
was  withdrawn  for  analysis  through  the  stop-cock  at  the  top,  by  elevating  the 
level  of  Hg.  The  vapor  pressures  of  the  analyzed  mixture  at  various  constant 
temperatures  were  then  read  with  the  aid  of  an  adjacent  millimeter  scale.  Curves 
were  plotted  from  the  results  and  readings  for  regular  intervals  of  concentration 
and  temperature  made. 

By  means  of  a  modification  of  the  above  apparatus  the  author  was  also  able 
to  estimate  the  partial  pitssure  of  the  ammonia  and  of  the  water  of  each  mix- 
tiu'e.  Tables  for  these  values  are  given.  Data  have  also  been  calculated  for 
the  latent  heat  of  evaporation  of  aqueous  ammonia  solutions. 


Influence  of  Salts  and  Other  Compounds  on  the  Vapor  Pressure  op 

Aqueous  Ammonia  Solutions. 

(E.  G.  Perman,  J.  Chem.  Soc.  (Lond.).  81, 480, 1902.) 

Vapor  pressure  determinations  were  made  as  above  described  on  aqueous 
solutions  of  the  following  compositions  —  (a)  10.43%  Urea  -h  16.36%  NH», 
(«  5.29%  Urea  -|-  17.22%  NH,,  (c)  4.56%  Mannitol-f  12.27%  NH,,  (d)  3.05% 
K,S04  -I-  749%  NH,,  (e)  5.27%  NH4CI  -h  16.85%  NH,.  (/)  10.26%  Nrflci 
-f  12.9%  NH,.  (g)  2.68%  CUSO4  -h  14.65%  NH,,  (h)  3.94%  CUSO4  +  6.54% 
NH,. 

The  author's  data  were  plotted  on  cross  section  paper  and  the  following  values 
read  from  the  curves. 


f. 


Vapor  Presuie  of  Each  Solution  in  mm.  of  Mercoiy. 


(fl) 

(b) 

(c) 

(<0 

W 

(/) 

(a 

(*) 

20 

•  204 

200 

120 

•  •  a 

193 

130 

15s 

•  •  • 

30 

32s 

325 

198 

•  •  • 

30a 

320 

235 

87 

40 

485 

500 

3" 

200 

471 

345 

365 

145 

so 

715 

727 

46s 

304 

69s 

522 

545 

223 

60 

1050 

1060 

70s 

4S3 

975 

770 

•  •  • 

344 

In  an  earlier  paper  Perman  (1901)  gives  data  similar  to  the  above  for  the 
vapor  pressure  of  ammonia  in  aqueous  solutions  of  sodium  sulfate. 
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Mutual  Solubilxtt  op  Aqubous  Ammonia  and  Potassium  Carbon- 
ate Solutions. 

(Newth  — J.  Chem.  Soc.  77t  776.  1900O 

The  solutions  used  were:  Potassium  Carbonate  saturated  at  15^ 
(contained  57.2  grams  K,CO,  per  100  cc.).  Aqueous  Ammonia  of 
0.885  Sp-  ^^-  (contained  about  33  per  cent  ammonia).  The  determina- 
tions were  made  by  adding  successive  small  quantities  of  one  of  the 
solutions  to  a  measured  volume  of  the  other,  and  observing  the  point 
at  which  opalescence  appealed. 


Satnrated  KjCQi  in  Aq.  Ammonia. 


•*•       cc  K^Ok  per 
xoo  cc  Ammonia* 

I        2.0 

6     3.0 

II      S-o 
16     6.5 

ai      8.5 

36  10.5 

51  "-s 

38  20.0 

59  21 .0 

42  25  o 

45  55  o 


%K^O^  Solution 
m  Muctore. 

2.0 

50 

6.1 
8.0 

95 
II. I 

x6.6 

17.0 

20.0 

26.0 


Aq.  Ammonia  in  Satmrntod  KiCO|. 

CC.  Ammonia     •  %Yi4^0%  Solution 
in  xoo  CC.  KjCQi.      in  Mixture. 


57 
47 
52 
60 

77 

105 

19s 
220 

250 
285 


s  72.7 

S  67.6 

S  65.0 

o  63.0 

5  565 

o  49.0 

5  59  o 

o  33. o 

o  31  0 

o  28.5 

o  26.5 

If  10  per  cent  of 


Above  43®  the  solutions  are  completely  miscible 
water  is  added  to  each  solution  the  temperature  of  complete  miscibility 
is  lowered  to  25^.    The  mutual  solubilities  are: 


o 


Fer  cent  KiC0»  Solution  in; 

Ammonia  KsCOs  So(. 

Layer.  Layer. 

8  62 


II 


15 


52 
58 


10 

20 

25  (crit  pt.)  25 

With  the  addition  of  12.9  percent  of  water  to  each  solution  the 
temperature  of  complete  miscibility  (crit.  pt.)  is  lowered  to  10®.  Witii 
the  addition  of  18.  i  per  cent  water  this  temperature  becomes  o^. 


Solubility  of  Ammonia  in  Aqueous  Salt  Solutions. 

(RaoultO 


o 
8 

16 

34 


In  OJdum  Nitrate  Solutions 

Gms.NHtper  100 

Cms.  Solvent  in: 


96.25 

78.50 
65.00 


104.5 

84.75 

705 


In  PoCaanum  H: 
Cms. 
Cms. 


SolutianB 


per  100 
vent  in: 


ii.a 
KO 


^       ^. 


72.0 

57  o 
46.0 

57  5 


495 

57  S 
28.5 

21.8 


The  freezing-pc»nt  curve  for  mixtures  of  ammonia  and  ammonium  thiocyanate 
given  by  Bradley  and  Alexander  (1912). 
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Solubility  of  Ammonia  in  Aqueous  Salt  Solutions  at  25^. 

(Abcgg  and  Rieaenfeld,  1903.) 

The  determinations  were  made  by  the  dynamic  method  of  vapor  pressure 
measurement  previously  used  by  Doyer  (1890),  Konowalow  (1898),  Gahi  (1900), 
and  Gaus  (1900).  It  consists  in  passing  an  indifferent  gas  through  an  aqueous 
ammonia  solution  of  known  concentration  and  calculating  the  vapor  pressure 
from  the  volume  of  indifferent  gas  required  to  remove  a  definite  amount  of 
ammonia  from  solution.  The  indifferent  gas  (H  -|-  O)  was  generated  by  an 
electric  current  and  its  volume  measured  by  means  of  a  voltmeter.  The  accom- 
panying ammonia  was  removed  by  passing  through  o.oi  n.  HCi  and  estimated 
by  means  of  electrolytic  conductivity.  The  molecular  vapor  pressure  was 
obtained  by  dividing  the  absolute  vapor  pressure,  calculated  from  above  meas- 
urements, by  the  concentration  (normality)  of  the  ammonia.  For  i  n.  am- 
monia in  water  at  25®  the  molecular  vapor  pressure  was  13.45  mm.  Hg;  for 
0.5  n.  solution  it  was  13.27  mm.  Hg. 

Since  it  has  been  shown  by  much  experimental  evidence,  that  Henry's  Law  of 
the  proportionality  of  the  concentration  in  the  liquid  and  vapor  phase  applies 
very  closely  in  the  present  case,  see  also  Gaus  (1900),  it  follows  that  the  am- 
monia pressure  relation  of  two  solutions  of  equal  ammonia  content  is  recipro- 
cally proportional  to  the  solubility  relation  of  the  ammonia  in  them.  Hence, 
to  calculate  the  solubility  from  the  vapor  pressures,  it  is  only  necessary  to  divide 
the  value  for  the  molecular  vapor  pressure  in  H2O  by  that  for  the  salt  solution. 
Thus  the  solubility  of  NHs  in  HiO  becomes  unity.  All  determinations  were 
made  with  i  n.  aqueous  ammonia  in  salt  solution  of  0.5,  i  and  1.5  normality. 
The  figures  therefore  show  mols.  NH*  per  liter  of  the  particular  salt  solution  at 
25®.  In  a  later  paper  by  Riesenfeld  (1903),  additional  determinations  are  given 
for  35^ 


SaU 

Mols.  NHs 
0.5  n. 

per  Liter  Salt  Sol.  of: 
I  n.           1.5  n. 

Salt 
Soluti(m. 

Mols.  Na 

1  per  Liter  Salt  Sol.  of: 

Solution. 

0.5  n. 

z  n. 

1.5  n. 

KCl 

0.930 

0.866 

0.809 

KCN 

0.926 

0.858 

0.802 

KBr 

0.950 

0.904 

0.857 

XCNS 

0.932 

0.868 

0.814 

KT 

0.970 

0.942 

0.900 

K2SO4 

0.875 

0.772 

0.678 

KOH 

0.852 

0.716 

0.607 

K2SO8 

0.865 

0.768 

0.675 

NaCl 

0.938 

0.889 

0.843 

KaCQs 

0.788 

0.650 

O.SS4 

NaBr 

0.965 

0.916 

0.890 

K2C2O4 

0.866 

0.771 

0.675 

Nal 

0.995 

0.992 

0.985 

K2Cr04 

0.866 

0.771 

0.675 

NaOH 

0.876 

0.789 

0.716 

CHaCOOK 

0.866 

0.765 

0.685 

LiCl 

0.980 

1.008 

I    045 

HCOOK 

0.868 

0.760 

0.678 

LiBr 

1. 001 

1.040 

1.090 

KBO2 

0.814 

0.677 

0.560 

Lil 

1.030 

1.094 

1. 190 

K2HPO4 

0.860 

0.749 

0.664 

LiOH 

0.863 

0.808 

0.768 

Na^S 

0.887 

0.795 

0.726 

KF 

0.839 

0.722 

0.626 

♦KCIO, 

0.927 

■  •  ■ 

■  ■  • 

KNQs 

0.923 

0.862 

0.804 

♦KBrOs 

0.940 

•  ■  • 

•  •  • 

KNQ2 

0.920 

0.855 

0.798 

♦KTQ, 

0.951 

•  ■  t 

•  •  • 

*  These  salt  solutions  are  0.25  normal. 

Konowalow  (1898)  expressed  the  results  of  determinations  of  the  solubility 
of  ammonia  in  aqueous  silver  nitrate  by  the  equation  H  »  56.58  (m  —  2  n)  in 
which  H  a  partial  pressure  of  NH«  in  mm.  of  Hg.,  m  =  molecular  concentra- 
tions of  NHs  and  n  =  molecular  concentration  of  AgNOs.  Similar  results  are 
given  in  later  papers  (Konowalow,  1899,  a,  h)  for  a  large  number  of  other  salt 
solutions. 

Gaus  (1900)  gives  data  for  the  vapor  pressure  of  ammonia  in  aqueous  0.4  a 
solutions  of  about  20  salts,  only  a  few  of  which  occur  in  the  above  table. 
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Solubility  op  Ammonia  in  Absoluts  Ethyl  Alcohol. 

P)depiiie  —  J.  pharm.  cfaim.  (5]  a5»  496,  189a;  de  Bruyn  —  Rec.  tntv.  cfaim.  ii»  zza«  '9a.) 


Denrfty. 

Cms.  NHs 

per  100  €C. 

Soltttioii. 

Cms.  NHs  per 

100  Gms.  Solution. 

Cms.  NHs  pel 
([Delepine.) 

r  zoo  Gms.  Aleol 

t*. 

(Delepine.) 

(de  Bruyn.j 

(de  BruynO 

0 

0.782 

13  OS 

20.9s 

19.7 

26. s 

24S 

5 

0-784 

12.00 

19.00 

17  5 

23  0 

21.2 

10 

0.787 

10.85 

16.43 

15.0 

19.6 

17. 8 

IS 

0.789 

9.20 

13  00 

13.2 

15.0 

^S-^ 

ao 

0.791 

7  SO 

10. 66 

"5 

II  .9 

13-2 

«S 

0.794 

6.00 

10. 0 

10 .0 

II  .0 

II. 2 

30 

0798 

S-^5 

9-7 

8.8 

10.7 

95 

According  to  MQller  (1891),  one  volume  of  alcohol  absorbs  340  volumes  of 
ammonia  at  20^  and  760  mm.  pressure. 

Solubility  of  Ammonia  in  Aqueous  Ethyl  Alcohol. 

(Delepine.) 

In  90%  Alcohol. 


f. 

O 
10 
20 
30 


o 
10 
20 

30 


In  96%,  Alcohol. 

Sp.  Gr.       G.  NHs  per 
Solution,    zoo  Gms.  Sol. 

0.7S3        24. s 
0.803        18.6 

0.788      14.8 

0.791        10.7 

In  60%  Alcohol. 


In  80%  Alcohol. 


Sp.  Gr. 
Solution. 

0.800 

0.794 

0.79s 
0.796 


G.  NHs  per 
zoo  Gma.  Sol. 

30.25 

28.8 

IS -8 
II. 4 


sp.  Gr. 
SdutioQ. 

0.808 

0.800 

0.821 

0.826 


G.  NHs  per 
100  Gms.  Sd. 

39  o 
28.8 


19. 1 
12.3 


In  50%  Alcohol. 


Sp.  Gr. 
Solution. 

0.830 
0.831 
0.842 
0.846 


G.  NHs  per 
zoo  Gms.  Sol. 

50.45 

37-3 
26.1 

21.2 


sp.  Gr. 
Solution. 

0.83s 

0.850 

0.869 

0.883 


G.  NHs  per 
zoo  Gms.  Sol. 

69.77 

43.86 

33-8 
25.2 


Solubility  of  Ammonia  in  Absoluts  Methyl  Alcohol. 

(de  Bruyn  —  Rec.  trar.  chim.  zi»  zis,  '92.) 


^      G.  NHi  per  leo  Grams. 
Solution. 

29 -3 
26.5 

24.2 

21.6 


G.  NHs  per  zoo  Grams. 


O 

5 
10 

15 


20 

30 


Solution. 
19.2 
16.5 
14.0 


Alcohol. 

23.8 
20.0 
16.0 


Alcohol. 
41.5 

31.8 
27.8 

Solubility  of  Ammonia  in  Ethyl  Ether. 

(ChristoflF,  Z9Z2.) 

Results  in  terms  of  the  Ostwald  Solubility  Expression  (see  page  227),  at 
o**  =  17.13,  at  10*  =  12.35,  at  15*  =  10.27. 

Freezing-point  lowering  curves  (Solubility,  see  footnote,  pag|e  i)  are  given 
bv  Baume  and  Perrot  (19 10),  (1914)  for  mixtures  of  ammonia  and  methyl 
alcohol  and  for  mixtures  of  ammonia  and  methvl  ether;  results  for  ammo- 
nium and  potassium,  ammonium  and  sodium,  and  ammonium  and  lithium  are 
given  by  Ruff  and  Geisel  (1906);  results  for  ammonium  and  hydrogen  sulfide 
are  given  by  Scheffer  (1912). 

Solubility  of  Ammonia  in  Hydroxylaminb. 

(de  Bruyn,  Z893.) 

100  gms.  of  the  sat.  solution  contain  26  gms.  NHs  at  dbo^  and  19-20  gms.  at 
I5'*-I6^ 
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Distribution  op  Ammonia  bbtwebn: 
Water  and  Amyl  Alcohol  at  20**.         Water  and  Chloroform  at  20**. 

(Hen  and  Fischer  —  Ber.  37t  (Dawaoo  and  McCrae  —  J  Ch.  Soc.  70b  496,  'ox:  i^^ 

4747.  '04  )  alao  Hantyh  and  Sebddt  —  Z. phys.  Ch.  ^o,  958,  90-) 

Gmg.NI^perioocc.     G.M.  NH^per  100 cc.  Gna.NHaper  100  cc.     G.  M.  NHt  per  100  oc 

'    Aq.      AlcohoBc  "Aq!        Alcoholic  Aq.       GHCU  Aq.  CHOi 

Layer      Layer.  Layer.        Layer.  Layer.     Layer.  Layer.         Lay«r. 

o  s  0072   0.25  0.003s      0.2  0.007   001  0.00038 
10  o  147   050  00073      0.4  0015   0.02  0.00073 

2.0  0*272     1.00  0.0148         0.6   0.023     0.03   O.OOII4 
3-0  O  438     2. 00  0.0295         0.8  0.031     0.04  0.00152 

40    o  595        3-00    0.0460  i.o    0039       0.05    0.00193 

50   0.756  1.2   0.046     0.06   0.00232 

1.4   0.055     ^'^   0-00311 

Z.6    0.063        o.io    0.00396 
For  calculations  of  above  distribution  results  see  Note,  page  6. 

Additional  data  for  the  distribution  of  ammonia  between  water  and  chloroform 
are  given  by  Dawson  and  McCrae  (1900),  (1901a),  (19016);  Dawson  (1906), 
(1909);  Abbott  and  Bray  (1907);  Sherrill  and  Russ  (1907);  Bell  (191 1),  and 
by  Moore  and  Winmili  (1912).  The  results  show  that  with  increase  of  concen- 
tration of  ammonia,  the  relative  amount  in  the  aqueous  layer  diminishes.  Thus 
Bell  found  that  at  25^  the  distribution  ratio  is  22.7  when  the  aqueous  layer  con- 
tains 1.02  gm.  mols.  NH|  per  liter  and  only  10  when  12.23  Rni.  mois.  NHj  are 
present  in  the  aqueous  layer.  The  influence  of  increase  of  temperature  was 
also  found  to  be  in  the  direction  of  diminution  of  the  relative  amount  in  the 
aqueous  layer. 

The  influence  of  the  presence  of  a  large  number  of  salts  in  the  aqueous  layer 
has  been  studied  by  several  of  the  above-mentioned  investigators.  In  the  case 
of  copper,  zinc  and  cadmium  salts  (Dawson  and  McCrae,  1900),  (Dawten,  1909), 
the  distribution  ratio  varied  with  salt  concentration  in  a  manner  indicating  that 
metal  ammonia  compounds  were  formed. 

Results  for  the  effect  of  KOH,  NaOH  and  Ba(OH)s  on  the  distribution  at  iS"" 
are  given  by  Dawson  (1909). 

Results  for  the  effect  of  ammonium  chromate  upon  the  distribution  at  25® 
are  given  by  Sherrill  and  Russ  (1907). 

Results  for  the  distribution  of  ammonia  between  water  and  mixtures  of  chloro- 
form and  amyl  alcohol  at  25°  are  given  by  Herz  and  Kurzer  (19 10). 

Distribution  of  Ammonia  between  Toluene  and  Aql. 

(Hantzsch  and  Vagt,  1901.) 
Gma.  NHi  per  1000  cc.  Mob.  NHi  per  1000  cc 


*  . 

CeHiCHi  Uyer. 

Air. 

C«H»CH,  Uyer. 

Air. 

0 

0.366 

0.0396 

0.0215 

0.00233 

10 

0.3S7 

0-0435 

0.0210 

0.00256 

20 

0.326 

0.0451 

0.0192 

0.00265 

30 

0.286 

0.0462 

0.0168 

0.00272 

39  IMMONIUM  ACBTATB 

AMMONIUM  ACETATE  CH,COONH«. 

100  cc  of  sat.  solution  in  acetone  contain  0.27  gm.  CH«C00NH4  at  19**. 

(Roshdestwensky  and  Lewis,  igxa.) 

AMMONIUM  ARSENATES. 

Thb  System  Ammonia^*  JArsbnic  Trioxidb  and  Water  at  ^o"*. 

(SchRinemakexB  and  de  Baat,  19x5.) 

Gmt.  per  xoo  Gms.  Sat.  Sol.  „  ,, .  .n.  Gms.  per  xoo  Gms.  Sat.  Sol.         „  .. 

. — r=^= * ■    _      >  Solid  Phase.       . — r^ * r-77 .         Solid  Phase. 

o  2.26  Ass09  3.13  12.30  NEUAsOj 

1. 41  10.98  "  3.91  7.63                " 

2.78  20.49  "  ^-95  472               " 

2.86  21.17  "  9-93  320               " 

2.88  18.43  NHiAsO^  4.28  2.16 


It 


Data  are  also  given  for  the  system  NH4CI  +  AsiOj  +  HiO  at  30*. 
100  gms.  HsO  dissolve  0.02   gm.  NH4CaAs04.iHsO.  (Field,  1873.) 
0.014    "    NH4MgAs04.iHiO. 


«      «       «  ((       #%  #%«  ^     (< 


Solubility  of  Ammonium  Magnesium  Arsenate  in  Water  and  in 
Aqueous  Solutions  of  Ammonium  Salts. 

(Wenger,  xgxx.) 
Gms.  NHiMgAsOi  per  xoo  Gms.  of  Each  Solvent. 


r. 

Water. 

^^ 

Aq.  s% 
NHiO. 

nhS!>h. 

Aq. 
NUiOHt 

Ml. 

Aq. 

NHiOHt 

+xo% 

NHiCI. 

Solid  Phase. 

0 

0.0339 

0.092 

0.084 

0.0087 

•  ■  • 

•    .    a 

NHiMgAs0i.6Hi0 

20 

0.0207 

O.II4 

O.II3 

0.0096 

0.013 

0.032 

If 

30 

•    •    • 

O.II8 

O.II3 

•  •  • 

•  ■  • 

•    •    • 

u 

40 

0.027s 

0.139 

0.190 

0.0117 

•  ■  • 

•    •    • 

M 

so 

0.0226 

0.189 

0.189 

O.OIOO 

•  •  ■ 

•    •    • 

il 

60 

0.0210 

0.2II 

0.219 

0.0090 

0.047 

O.OS4 

M 

70 

0.0156 

0.189 

0.221 

0.009s 

•  •  ■ 

■ .  • 

« 

80 

0.0236 

0.189 

0.231 

0.0091 

•  •  • 

■  •  • 

U 

*  Composed  of  i  part  NHi(J  «  0^6)  +  4  parts  H4O. 

t  Contained  4  parts  NHt(i  «  0.96}  per  xoo  parts  NH<C1  solution. 

AMMONIUM  BENZOATE  C«H»C00NH4. 

Solubility  in  Water  and  in  Aqueous  Alcohol  at  25^ 

(SddeU,  X9XO.) 


Gms.  GHiOH 

per  xoo  Gms. 

Solvent. 

Ai  of  Sat.  Sol. 

Gms. 

CcH»C00NH« 

per  xoo  Gms. 

Sat.  Sol. 

Gms.  CtHiOH 

per  xoo  Gms. 

Solvent 

AiofSatSoL 

Gms. 

CHiCOONH, 

per  xoo  Gms. 

Sat.  SoL 

0 

1.043 

18.6 

60 

0.930 

IS 

10 

1.027 

18 

70 

0.901 

12.2 

20 

1. 012 

18 

80 

0.864 

8.3 

30 

0.997 

18. 1 

90 

0.828 

4.2 

40 

0.979 

18 

9S 

0.810 

2.7 

SO 

0.956 

17 

100 

0.796 

1.6 

100  gms.  water  dissolve  19.6  gms.  CeH»C00NH4  at  14''  5,  du  of  sat.  sol.  * 

1.042.  (Greenish  and  Smith,  x9ox.) 

100  gms.  water  dissolve  83.33  gms.  C6HiCOONH4  at  b.-pt.  (U.  S.  P.) 

100  gms.  glycerol  dissolve  10  gms.  CeHtCOONHU  at  room  temp.  (Eager.) 


IMMONIUM  BORATES 
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THE  System  Ammonu,  Boric  Acid  and  Water  at  30**  and  at  60*. 

(Sborgi,  19x3-15;  Sboip  and  Meccacd,  19x6.) 

Results  at  30**. 

Gms.  per  xoo  Gms.  Sat.  Sol. 
<NH4)«0. 


0.23 
0.70 
0.78 
0.99 
1.08 
1. 71 
2.25 
2.89 

3-43 
6.51 

10.4s 
18.05 

24.80 

30  56 

45-34 


BsOi. 
4.81 

7.20 

7.62 

7.53 
7.66 

913 
10.71 

12.32 

12.59 

6.35 

448 

3-37 
2.02 

I-5I 
1.22 

0.84 


Solid  Phase. 

HsBOs 


Results  at  6o^ 

Gms.  per  xoo  Gms.  Sat.  Sol. 


u 


HtBQi+i-S.8 
i.S-8 


«( 
II 
II 
« 

24.5 
« 

IC 

u 
(t 
u 


(NH4)«0. 
O 

0.78 
1.42 
1,70 

323 
4.02 

4.88 

6.41 

7.90 

7.83 
7.91 

957 
IS -45 
19 -47 
22.57 


BsOi. 

7-39 
12.12 

15.60 

15-29 
18.60 

20.38 

21.76 

24.32 

27  31 
26.76 

1757 

13  56 

8.33 

5-92 

4-47 


SoUd  Phase. 

HsBOs 


<< 


HtBQi+i-5-8 
i.S-8 

ii 

1.5.8+1.4.6 
14.6 

1.4.6+ 1.2.4 

1.24 

« 

(I 
11 
(I 
U 


1.5.8  -  (NH4)i0.5B,(V8H,0 
2.4.5  »  2(NH4)j0.4B,0».5HOi 


1.4.6  -  (NH4),0.4B,0».6H,0 
1.2.4  »  (NH4)s0.2B|Qi.4HsO 


IMMONIUM  BBOBCmi  NH4Br. 

Solubility  in  Water. 

(Smith  and  Eastlack,  19x6.) 

(Determinations  by  sealed  tube  method.) 


Gms  NHiBr 

Gms.  NHiBr 

Gms.NH«Br 

f. 

per  xoo  Gms. 

f. 

per  xoo  Gms. 

f. 

per  xoo  Gms. 

H4O. 

HtO. 

HiO. 

—  17  Eutec. 

47-3 

60 

107.8 

130 

180 

0 

60.6 

70 

116. 8 

137.3 

Transition  pt 

10 

68 

80 

126 

140 

192.3 

20 

7SS 

90 

^ZS'^ 

150 

202.5 

30 

83.2 

coo 

145-6 

160 

213.4 

40 

91. 1 

no 

156.5 

170 

225. S 

SO 

99.2 

120 

167.8 

Solubility  op  Ammonium  Bromide  in  Absolute  Kthyl  Alcohol. 

Methyl  Alcohol,  and  in  Ether. 

(Eder;  de  Bniyn— Z.  phys.  Ch.  io»  783,  '92-) 


In  Ethyl  Alcohol. 
Gms.  NH4Br 
per  xoo  Grams. 


In  Methyl  Alcohol.  In  Ether  (o  710  Sp.  Gr.^ 

Gms.  NHtBr 


••. 

Solution. 

AlcohoT. 

IS 

a. 97 

3.06 

19 

3.12 

3.2a 

78 

950 

10.50 

100  cc. 

ethyl  alcohol  of  ^ 

sat.  sol.  » 

•'  0.8848. 

Gms  NH«Br 
per  xoo  Grams. 

Solution        AlcohoT. 


IZ.Z 


"•S 


per  xoo  Gimms. 
Ether. 

o.ia3 


...» 


0.8352  dissolve  7.8  grams  NHiBr  at  I5^  d^  of 

(Greenish,  1900.) 

100  CC.  anhydrous  hydrazine  dissolve  no  gms.  NH4Br  at  room  temp,  with 
evolution  of  ammonia.  (Webh  and  Bcodenon.  x9is.) 
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AMMONIUM  BBOBCmi 


SoLUBiLrrv  of  Ammonium  Bromidb  at  25®  in  Mixtures  of: 

(Hen  and  Kolui,  1908.) 


Methyl  and  Ethyl 

Propyl  and  Methyl 

Propyl  and  Ethyl 

J 

Alcohols. 

Alcohols. 

A 

Alcohols. 

r^ 

Gms. 

Gim. 
COiiOHpeT 

Gms. 

Gms. 

Gms. 

*  Cms. 
CHiOHper 

dVof 

NH«Br 

</yof 

NH<Br 

COItOH 

jyof 

NHiBr 

zooGms. 
Sohent. 

Sat.SoL 

pier  xoo 

cc.  Sat. 

Sd. 

xoo  Gms. 
Solvent. 

Sat.  Sol. 

per  xoo 

ccSat. 

SoL 

per  xoo 
Gms.  Sol- 
vent. 

Sat:  SoL 

per  xoo 

ccSat. 

Sol. 

0 

0.806s 

2-55 

0 

0.8605 

9-83 

0 

0.8065 

2.SS 

4.37 

0.8083 

2.99 

II. II 

0.8524 

8.51 

8.51 

0.8062 

2.51 

10.40 

O.8117 

3.21 

23.8 

0.8426 

6.90 

17.85 

0.8052 

2.37 

41.02 

0.8252 

5.06 

65.2 

0.8184 

3.08 

56.6 

0.8048 

1.63 

80.69 

0.8501 

8.13 

91.8 

0.8097 

1.28 

88.6 

0.8042 

I. II 

84.77 

0.8508 

8.47 

93-75 

0.8089 

125 

91.2 

0.8049 

1-05 

91-25 

0.8551 

9-34 

100 

0.8059 

0.9s 

95-2 

0.8059 

1.04 

TOO 

0.8605 

9.83 

100 

0.8059 

0.9s 

AMMONIUM  Cadmium  BBOBODI  (NH4)CdBr,.}H,0. 

100  parts  water  dissolve  137  parts  of  the  salt;  100  parts  of  alcohol  dissolve 
18.8  pairts  and  100  parts  of  ether  dissolve  0.36  part.  (Eder,  1876.) 

AMMONIUM  Platinum  BBOBODI  (NHOsPtBrc 

100  gms.  sat.  aqueous  solution  contain  0.59  gm.  salt  at  20^      (Halbentadt,  1884.) 

SoLUBiLiTT  OF  Tbtra  Ethyl  AMMONIUM  BBOMIDI  N(C2Hi)4Br,  and  op 
Tbtra  Methyl  Ammonium  Bromide  N(CHs)4Br  in  Acetonitrilb. 

(Walden  — Z.  phys.  Ch.,  SS.  7X3.  '06.) 

100  CO.  sat.  solution  in  CH|CN  contain  9.59  gms.  N(CsHs)4Br  at  2K^ 
100  cc.  sat.  solution  in  CH|CN  contain  0.17  gm.  N(CHi)4Br  at  25  . 

Solubility  of  Tbtra  Ethyl  Ammonium  Bromide  in  Water  and 

IN  Chloroform  at  25®. 

(Peddle  and  Turner,  19x3.) 

100  gms.  HsO  dissolve  279.5  S™s.  N(CsHi)4Br. 
100  gms.  CHCU  dissolve  25.01  gms.  N(C]Hs)4Br. 

Data  for  the  distribution  of  propyl  benzyl  methyl  phenyl  AMMONIUM 
BBOMIDE  between  water  and  chloroform  at  25^  are  given  by  Wedeklnd  and 
Paschke  (1910). 

AMMONIUM  CABBONATE  (NH4)sC0,. 

100  gms.  HsO  dissolve  25.4  gms.  ammonium  carbonate,  calculated  as 
CiHuNsOs  at  16.7^  d  of  sat.  sol.  =  1.095.  (Greenish  and  Smith,  1901.) 

100  gms.  of  carefully  purified  glycerol  dissolve  20  gms.  (NH4)]CQi  at  15^ 

(Ossendowski,  1907.) 

AMMONIUM  BIOABBONATE  NH4HCO,. 

Solubility  in  Water. 

(Dibbita  —  J.  pr.  Ch.  [a]  Z(H  4X7*  '74<) 

Gms.  NHiHCO^  per  100  Giams. 
Solntioa.         Water. 

10. 6 


••. 


o 

5 

xo 

'5 


12. 1 
13  7 


XI. 9 

13-7 
15.8 

18.3 


9      Grami  NHiNCOy  per  100  Gamfc 
Solution.         Water. 

ao  17.4       21.0 

as  19.3       23.9 

30  21 .3       27 .0 


IMMONIUM  BICABBONATB 
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Solubility  op  ammonium  Bicarbonatb  in  Aqueous  Solutions  of 
Ammonium  Chloride  Saturated  with  CO,. 

(Fedotieff — Z.  phys.  Ch.  A/9»  168.  '04.) 


o 
o 

IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 

30 
30 


Wt.of 

X0C.S0L 


077 
064 
063 
062 
063 
065 
069 
076 
085 
08s 


G.M. 


Per  xooo  oc.  Solutiaa. 

A. 


Per  1000  Gnuns  HsO. 


G.  M.       Gms.       Gms.  G.  M.       G.  M.       Gms.         Gnu. 

NH^.    NH«HCO!^  NH<CL  NH«HCO^    NHiQ.  NH«HCQi.  Na«CL  NH«HCO^ 


4.41 
0.0 

OS 

I.O 

1. 41 

1.89 
3.87 

3  84 
4.82 

4.9s 


0.37 
2.12 

1.84 

IS9 
1.42 

4.28 

0.99 

0.79 

065 

0.63 

•  •  • 

I  •  •  •; 


o 
26 

S3 

7S 
100 

^S3 
205 

2S7 
264 


9 

o 

8 

S 
4 
8 

3 

2 

9 
8 


29.2 
167.2 

US -2 

"5S 
112. 2 

lOl.I 

78.2 
62.5 

SI -4 
48.9 


0.0 
S-43 

CO 

0.56 

I  13 

IS9 
2.18 

3  43 

S'03 
6.21 

6.40 

0.0 

7-4 


1.22 
0.46 
3.36 
3.06 
1.80 
1.60 
1.48 
1. 18 
0.98 
0.84 
0.81 
3  42 
IIS 


0.0 

119. 0 

390.8 

36  0 

0.0 

186.4 

39.9 

162.9 

60.6 

142.2 

85.1 

126.9 

116. 8 

X16.8 

183.0 

93-3 

269.3 

77-3 

332  S 

66.4 

343  S 

64.3 

0.0 

270.0 

397  0 

91 .0 

Solubility  op  Ammonium  Bicarbonate  in  Aqueous  Solutions  of 
Sodium  Bicarbonate  Saturated  with  CO,. 

(Fedotieff.) 


Per  loco 

cc.  Soludoo. 

A 

Gms. 

Gms. 

Per  1000  Gnuns  H«0« 

••. 

_  __*  o_i     G.  M.       G.  M* 
I  cc  Sol.  NaHCOl.  NH4HCO 

G.M. 

G.M. 

Gms. 

Gms. 

1.  NaHCO^  NHiHCO^  NaHCO^  NH^HCO^  NaHCO^ 

NH«HCQ^ 

0 

••.           •••         •■» 

» ■  • 

• .  • 

0.0 

I -SI 

0.0 

119 .0 

0 

1.072     0.53      1.28 

44.6 

IOI.4 

0.58 

1-39 

48.3 

109.4 

IS 

1.064      0.0        2.Z3 

0.0 

167.3 

0.0 

3.36 

0.0 

X86.4 

»s 

X.O9O     0.63      1.93 

52.5 

iSi-3 

0.71 

3.16 

59-2 

170.6 

30 

•••           •••          ••• 

•  •  • 

•  •  • 

0.0 

3-43 

0.0 

370.0 

30 

•••           •••         ••• 

•  •  • 

•  •  • 

0.83 

3.91 

70.0 

330.0 

Solubilitt  of  Ammonium  Bicarbonate  in  Aqueous  Soluhons  of 


Ammonium  Nitrate 

■ 

(Fedotieff  and  Koltunoff,  1914.) 

r. 

iofSat 

Gms.  per  100  Gms.  H^O. 

f. 

iofSat. 

Gms.  per  100  Gms.  H^. 

SoL 

KHiNOk. 

NHiHCOk. 

Sol. 

NHiNOk. 

NHiHCQ^' 

0 

0 

11.90 

IS 

1.343 

103.4 

8.35 

0 

1.365 

iz8 

4.S2 

IS 

1.369 

128.9 

7-79 

IS 

1.064 

0 

18.64 

IS 

1.303 

166.9 

7.46 

IS 

1. 113 

33.36 

13.91 

30 

a    •    • 

0 

26.96 

IS 

1. 164 

49.83 

10.33 

30 

•    •    • 

331.9 

"57 
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AMMONIUM  BICARBONATE 


Solubility    op    Mixtures    of    Ammonium    Bicarbonate,    Sodium 
Bicarbonate,  and  Ammonium  Chloride  in  Water 

Saturated  with  CO,. 

(Fedotieff.) 


o 
o 

IS 
IS 
15 
15 
15 
IS 
IS 
IS 
IS 


Wt.of 
ccSgI. 


114 
187 

1x6 
178 

iSi 
128 

112 

108 

106 

lOI 

090 


Gnin  Mols.  per 
Gms.  HaO. 


1000 


NaHCOs.  NaCl. 
0.59     0.96 


0.12 

0.93 
0.18 

030 

0.51 

0.99 

1.07 

I  .12 

I  .16 

0-93 


4.83 

0.51 

4-44 

3  09 
1.68 

0-35 
0.20 

o.ii 

014 

0.95' 


NHcCl. 

4 
2 

6 

3 
4 

S 
5 
5 
4 
4 
2 


Gms.  per  xooo  Gms.  HsO* 


•74 

10. 

.28 

78. 

•73 

15- 

•56 

25  • 

•45 

42. 

•6S 

83  • 

.21 

89. 

.92 

94 

•  GO 

97  • 

•03 

78. 

NaHCOa. 
61 
09 
18 

13 
22 

87 

22 

95 
14 

52 
18 


NaCl. 

56.16 
282.6 

29.84 
259.8 

180. 8 

98.28 

20.47 

11.70 

6.44 

8.19 

55  58 


a  -  NaHCO,,. 


b  -  NH^HCO,, 


NH4CI. 

263.4 

146.7 

33^-2 
199 .6 
244.1 
291.7 
302.4 
278.9 
263.4 
214. 1 
108.6 

c  -  NH,CL 


Solid 
Phaae. 


a+b  +  C 

(t 


(t 


n 


a  +  c 

a  +  b 
it 

a 
if 

CI 


AMMONIUM  Uranyl  CARBONATE  2(NH4)sCOiUOsCOi. 

(Ebelmen.) 

100  grams  HiO  dissolve  5  grams  of  the  salt  at  15^^ 


AMMONIUM  Lead  COBALTICYANIDE  NH4PbCo(CN)<.3HsO. 

(Schuler  —  Sitz.  Ber.  K.  Akad.  W.  (Berlin)  79.  3oa.) 

100  grams  HiO  dissolve  12  grams  of  the  salt  at  18^. 


AMMONIUM  PerCHLORATE  NH4CIO4. 


o 
20 
40 
60 


Sp.  Gr. 
Sat.  Sol. 

I  059 
1.098 
1. 128 

1.158 


Solubility 

IN  Water. 

(Carlton,  19x0.) 

Gms.  NHiaOf 
per  100  oc. 

Sat.SoL 

r. 

Sp.  Gr. 
Sat.  Sol. 

Gin8.NH4C 

per  100  oc 

Sat.  Sol. 

11.56 

80 

I    193 

48.19 

20.85 

100 

I.  216 

57.01 

30.58 

107  b. 

pt. 

1.221 

59.12 

39.05 


In  a  paper  by  Thin  and  Cumming  (191 5),  it  is  stated  that  ammonium  per- 
chlorate  is  "sparingly  soluble"  in  water  and  according  to  one  determination 
at  14.2**,  100  gms.  of  the  sat.  solution  was  found  to  contain  1.735  gms.  NH4CIO4. 
It  is  probable  that  these  authors  have  misplaced  the  decimal  point.  This  ap- 
pears more  probable  since  a  determination  of  the  solubility  in  98.8  per  cent 
ethyl  alcohol  at  25.2®  gave  1.96  gms.  NH4CIO4  per  100  gms.  sat.  solution,  and 
in  98.8  per  cent  alcohol  containing  0.2  per  cent  HCIO4  gave  1.97  gms.  per  100 
gms.  sat.  solution. 


AMMONIUM  PerCHLORATE 
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Solubility  of  Ammonium  Perchloratb  and  Sbvbral  of  Its  Dbrivativbs  in 

Water  at  I5^     (Hafmann,  HSbald  and  Quoos  (xQii-ia).) 


Cms.  Salt 
zoo  Cms. 

NH4CIO4  18. 5 

CHjNHjClO*  109.6 

(CH,)jNH,C104  208.7 

C»H5NH»C104  208.7 

(C»H5)»NH,C104  150.9 

(CH,)J^HC104  19.9 

(CH,)4NC104  0.5 

(CaJ»)4NC104  3-7 

C,ft(CHs)J!^C104  17.9 

ICH,(CHs)sNC104  3.1 

CiH*(CH,),NC104  10.9 

Cai,(CHs)J»JC104  15.4 

C4H,(CH,),NC104  3-7 

QHu(CH,),Na04  2.2 


Giiu.Stltper 
100  Cms.  ^O. 

23.6 

7-9 

134-3 

5 

35 

2-5 
290.7 


CH,(CiH8)jsrao4 

Cai7(C|H*),NC104 
(CH,)»(C»Hs),NC104 
C»EI,(CHs),NC104 
BrC,H4(CH,)iNC104 
BrCiHa(CH.)jNC104 
(0H)CH«(CH,)*NC104 
(0H)CHjCH(0H)CHi(CH,)^C104 155.7 
NO,QH4(CHs)»NC104  0.6 

Cft(CH,),NC104  199. 5 

CH4(NH,C104),  144.  S 

v^I.2 

'l-S 
2.2 

2.6 


(CH»),NC104 
(CH,)»NC104 
Br»CjHs(CH,),NC104 


CtHi 
CjHj 


BrC3H,(CH,)JSrC104 
Milbauer  (1912-13)  found  that  100  ems.  of  cold  HiO  dissolve  1.126  em.  tetra- 
methyl  ammonium  perchiorate  (CHijiNClOi  and  loo  gms.  alcohcH  dissolve 
0.04  gm.  of  the  salt. 

AMMONIUM  GHLOSIDK  NH4CI.. 

Solubility  in  Water. 

(Unlder;  below  o*<  Meerbuig  —  Z.  taarg-  Ch.  37>  903,  1903.) 


Gnu.  NH>C1  per  leo  Gnu. 


•  . 

&>latioQ. 

Water. 

-IS 

19.7 

24. s 

—  10. 9 

20.3 

2S 

S 

-S-7 

ai.7 

27 

7 

0 

22.7 

29 

4 

+  S 

23.8 

31 

.2 

10 

24.9 

33 

3 

IS 

26.0 

35 

.2 

20 

27.1 

37 

.2 

2S 

28.2 

39 

3 

30 

29-3 

41 

4 

Gms.  NH^gper  too  Gms. 
3olutioQ. 


40 

SO 
60 

70 
80 

90 
100 
lie 

115.6 


31 -4 

33  S 
35 -6 
,^7.6 

39-6 
41.6 

43-6 

4S-6 
46.6 


Water. 

45-8 
SO  4 

S5'^ 
602 

65.6 

71 -3 

77-3 
83.8 

87 -3 


Density  of  saturated  solution  at  o®  =«  1.088,  at  15®  =  1.077,  at  19®  =  1.07^. 
Eutectic,  Ice  -|-  NH4CI  =  —  16°  and  19^  gms,  NH4Ci  per  100  gms.  sat.  sol. 
100  gms.  H2O  dissolve  31.25  gms.  NH4Q  at  3.5°,  38.5  gms.  at  25°  and  49.6 
gms.  at  50°.  (Bfltc  and  Marcus,  191  rO 

Data  for  the  solubility  of  ammonium  chloride  in  water  at  o^  under  pressures 
up  to  500  atmospheres  are  given  by  Stackelbeiig,  1896. 

Solubility  of  Ammonium  Chloride  in  Aqueous  Ammonium  Bicarbonate  So- 
lutions Saturated  with  COi.    (Fedodeff^-z.  Pi^ys.  di.  49>  169. 1904-) 


Wt.  of 
ICC  Sol. 

Per  xooo  cc.  Sdution. 

A 

Per  1000  ( 

Gms.  UsO. 

t: 

G.M.        G.  M.        Gms.       Gms.* ' 
NH«HCOb.  NH«a.  NH«HCO|.  NH«C1. 

G.  M.        G.  M. 

NH«HCOa.  NH«a. 

Gms.       Gms. 
NH«Ha.  NH«Ct 

0 

1.069 

0.0        4.60        0.0      246.1 

0.0        5.57 

0.0      298.0 

0 

1.077 

0.37      4.41      29.2      235.9 

0.46      5.42 

36.0      290.8 

IS 

1.077 

0.0        5.29        0.0      283.1 

0.0        6.64 

00     3SSO 

IS 

1.085 

0.62      4.95      48.9      264.8 

0.81      6.40 

64-2    343-5 

30 

•  •  • 

•••         •■•          •••           «.. 

0.0        7.78 

00    416.4 

30 

•  •  • 

••■         •••          •••           •■■ 

1. 15      7.40 

91.0    397  .c> 
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Solubility  in  Aqubous  Ammonia  Solxttions  at  o^ 

(Engd  —  BuD.  soc  chlm.  Ls)  ^  X7*  x89X>} 


Sp.  Gr.  of 


MilligniTn  Molcailes 
per  lo  cc  Solution. 


Z 
I 
I 
I 
I 

o 
o 
o 
o 
o 


067 

054 
025 

017 

993 
992 

9«3 
953 
931 


NH9. 

S-37 
22  .oa 

38  o 

47  o 

S4S 
80.0 

90.0 

95  S 
130.  o 

169.75 


NH4CI. 
45-8 


45 

44 

44 

43 

43 

44 

44 

49 
60 


GfsiBs'per  xoo  cc* 
SolutioB. 

NHiCf. 
24 -52 


5 

5 
O 

63 

12 
O 

37 

75 
o 


KH«OH. 
0.92 

2. OS 
6.48 
8.02 

9  30 
13 -66 

iS-3<5 
16.29 

22.18 

28.97 


24 

23 

23 

23 

23 

23 

23 
26 

33 


35 
82 

56 
35 
09 
56 

75 
63 
14 


SOLUBILITT  OF  NH4CI  IN  AqUBOUS  AmMONIA  SoLIHIONS  AT  17*5^ 

(StiOmholm,  1908.) 
NonBafity  Equiv.  per  Liter.  Gms.  per  1000  cc.  Sdution. 

NHfr  NHiCL  '    NH^         *        NHJo? 

o  5.435  o  290.8 

0.15       5*420  3.55       290 

4.76       5.082  81  271.9 

Solubilities  of  Mixtures  of  Ammonium  Chloride  and  Other  Salts 

IN  Water. 

(RQdccff,  Xanten,  Mulder.) 

Both  salts  present  in  solid  phase; 


Grams  per  xoo  Gnxns  HsO. 


Grams  per  100  Grams  ^O. 


19.5 

"•5 
ao.o 

18.5 

15.0 

22.0 


29.2  NH4CI+ 174.0  NH4NO,    R 


26.8 
33.8 

39  2 
28.9 

30.4 


+  46.s(NH,),SO,R 
+  ii.6BaCla  R 
+  i7.oBa(NOJ,  K 
+   16.9  KCl  R 

R 


b.pt.  67.7  NH,a+ 21.9  KQ    M 

14.8  38.8     "     +34.2KNO,K 

18.5  39.8     "     +38.6KNO,K 

14.0  36.8     "     +14.1X^04  R 

18.7  37.9     "     +i3.3K^04K 

18.7  22.9     "     +23.9Naa   R 


+   19. 1  KCl 

SouTBlLitv  OB  Ammonium  Chloride  in  Aqueous  Solutions  of  Ammonium 

Sulfate  at  30®. 

(Wibaut,  1909;  Schreinemaken,  x9xa) 

Gms.  per  xoo  Gms.  Sat.  Sol. 


Gas,  per  xoo  Gms.  Sat.  Sol. 
(NH4),SO|. 


O 

5 
10 

15 

20 


NH«a 

29.5 
28.5 

257 
23.2 

20.2 


Solid  Phase. 
NH4CI 

a 

€t 

n 


CNHOtSO*. 
25 

30 

35 

40 
42 


NH4a. 

18.3 

13-2 

8.5 
2.8 

o 


Solid  Phase. 


NH4C1+(NH4),S04 
(NH4)2S04 


ii 
a 


S(X.UBiLiTY  OF  Mixtures  of  Ammonium  Chloride  and  Cobalt  Chloride 

IN  Water  at  25**.    ' 

(Foote,  191 3.) 


Gxns.  per  xoo  Gms.  Sat.  Sol. 


Gms.  per  xoo  Gms.  Solid  Residue. 


NH4a. 
17.90 

13.59 

8.75 

7.45 
7.62 


CoCl|. 

15.63 

25.19 
34.28 

35.24 
34.61 


Solid  Phase. 


3.2  •  • .    1  Mixed  crystals  of 

83.01  13.52         3.47        NHiCl+CoClf. 
35.12        50.66  14.22  J     2HsO 

34.02  49.64  16.31  i  Mixed  crystals  + 
7 .07        55.27  37 .  66  I     C0CI1.6H1O 
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S(X.UBILIT7  OF  AlOfONIUM  CHLOSIDB  IN  AqUBOUS  HYDROCHLORIC  ACID. 


Results  at  o^    (Engd.  1888.) 

Sp.  Gr.  of  Sat.         Gms.  per  100  cc.  tat.  aol. 


SoL 

HQ. 

NH«a. 

1.076 

0 

24.61 

1.069 

I. OS 

23.16 

1.070 

1.99 

21.78 

1.073 

3.93 

19.36 

1.078 

7-74 

14. 54 

1. 106 

19. 18 

S.78 

1. 114 

22.07 

4.67 

Results  at  25'' 

Gms.  Helper 
100  Gms.  ^0. 

O 

0.91 

1.82 

3.6s 
18.25 


(Armttiong  and  Eyn,  z9io-xx0 

dH         GmB.NH,aur 
at.  SoL     xoo  Gina.  Sat  SoL 


Sat. 

1.080 

1.079 

1.082 

1.083 

1.099 


28.3 
27.4 
26.4 
24.6 

"3 


SaLUBILITY    OF    MiXTURB   OF  AMMONIUM    ChLORIDB  AND    LbAD    CHLORIDB    IN 

Watbr  at  Sbvbral  Tbmpbraturbs. 

(At  17*,  50*  and  xoo*  Demassieux  (19x3)  &t  35*  Foote  and  Levy,  1907.) 
At  17**.  At  25**.  At  50^  At  100°.         sdid  Phase 


fcPbCW. 

NH«C1.         PbOi. 

NH«a. 

Pbd.. 

NH«a 

Pba«. 

NH^a         Case. 

0.30 

27.03         ... 

•  •  • 

0.32 

34.14 

1. 61 

43.42  NHiQ 

O.S2 

26.68 

•    •    • 

2.6s 

33  62 

4.21 

42.91      " 

0.64 

26.49      ^-^o 

aS.is 

3.96 

33  56 

• . . 

"      +i.a 

•  .  • 

...            ... 

•  •  • 

... 

... 

9.26 

41.90     "     +a.i 

•  •  • 

• .  .            •  •  • 

•  •  • 

• 

•  .  • 

... 

9.88 

40.22    2.1 

•  •  • 

•  •  •            •  •  • 

•  .  • 

•  •  . 

.  •  • 

11.60 

38.32      " 

•  •  • 

.  •  •            ... 

.  •  . 

... 

... 

12.67 

37.62      "+i.a 

0.34 

22.32        0.93 

27-45 

3-31 

3190 

11.40 

36 .  29    i.a 

0.098 

12.36        0.3s 

21.59 

1.76 

27.16 

8.32 

32.64      " 

0.078 

4.93        0.29 

17.97 

0.71 

19.42 

4.54 

26.08     " 

0.078 

,  4.23       O.II 

10.25 

0.49 

12.45 

1.98 

13.12      " 

0.076 

3.48     0.03 

2.77 

0.48 

4.86 

1.76 

8.59   "+Pbai 

0.16 

1.43     ••• 

.  •  • 

0.67 

1.45 

1. 8s 

5.33     ^^^ 

0.21 

0.96 

•  .  • 

1.08 

0.51 

2.02 

1.32 

0.89 

0 

.  •  • 

1.69 

0 

3.10 

0 

1.2  =  NH4C1.2(PbCl,).  2.1 

-  2NH4Cl.PbCli 

i. 

The  following  additional  data  for  the  above  system  at  22^  are  given  by  Br5n- 

sted  (1909). 

Gm.  EquK 

r.   Gm.  Equiv.  Pbdt 

Gm.  Equiv. 

Gm.  Equiv. 

Pbdi 

NHiQpei 

r        pec  roo  Gms. 

Solid  Phase.          NH«a  per 

per  100  Gms.          Solid  Phase. 

xooGni8.H^.         Sat.  Sol. 

100  ( 

>ms.  HyO. 

Sat.  Sol. 

0 

7.49  Xio"* 

Pbdi 

0. 

8 

O.837X 

10"*    aPbOijraia 

O.I 

3.10  Xio-* 

<i 

Z 

O.758X 

10"* 

0.2 

1.916X10"* 

M 

2 

0.695X10-*         " 

0.4 

1.348X10"* 

W 

3 

O.968X 

10"*     « 

o.S 

1.263X10"^ 

l< 

4 

1 .  502  X  io-» 

o.SS 

1.189X10"^ 

2Pbai.NH«a      s 

2.338X 

IO-*         " 

[0.6 

1.092X10"^ 

<( 

6 

3.580X 

IO-*       " 

0.7 

0.956X107* 

<« 

7 .  29  sat. 

6.46  Xio-»      "  +NH4a 

NThe  two  curves  intersect  at  0.52  normal  NH4CI. 

SOLUBILITT  OF  MIXTURES  OF  AMMONIUM  ChlORIDB  AND  MAGNESIUM  CHLORIDA 

IN  Water.     (Bilta  and  Marcus,  191  x .) 


tr. 


Gms.  per  100  Gms.  Sat.  Sol. 


Solid  Phase. 


MgCli.        NH4a. 
3.5     21.41        5.93  NH«a+MgCl,.6H/) 

25  20.9s        8.78 

50         20.84  12.46  ** 


f. 


Gm5.  per  100  Gms.  Sat.  S(d. 


MgCW.  NH«a. 

3.5  34.43  0.09 

25      35  41  0.09 

so     36.92  CIS 


Solid  Phase.' 
.61 


(NHJM, 


It 


u 


t* 
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SOLUBILITy  OF  MiXTUBBS  OF  AMMONIUM  AND  MaNGANBSB  CHLORIDES^  IN 

Watbr  at  25^ 

(Foote  tod  SutoD,  1914*) 


GmB.  per  zoo  Gns.  SaL  SoL 


NHiCL 

23 -97 
22.94 

21.44 

21.18 

20.10 

19.70 

19-75 
19.67 


MnOt. 

7.97 

9.6s 

12.31 

13.38 
15.19 

15.92 
16.02 

15.47 


Solid  Phaie. 


Gnu.  per  100  Gms.  Sat.  Sol. 


a  mined  aystah 


a  and  fi  mined 
oyiUls 


NH«CL 
17.09 

15.05 
13.17 

9. IS 

5.90 
3.77 
2.98 
2.94 


MnCW. 
18.76 
22.44 

24.52 
29.24 

34.73 
39.48 


43.71I 

43. 44  J 


Solid 


$  mixed  ciyatals  or 
double  salt  aNHiCL 
Mna|.2H^ 


aNILCI.Miiq..3lW0 
+MnCls.9^     . 


a  mixed  crystals  consist  of  NH4CI  with  vaxying  amounts  of  MnCIs.2HsO; 
0  mixed  crystals  consist  of  the  double  salt  2NH4Cl.MnCIs.2H1O  with  excess  of 
NHiQ. 

This  case  represents  a  very  rare  type  of  solid  solution  "in  which  a  single  salt 
and  a  double  salt  are  each  capable  of  taking  up  very  considerable  quantities  of 
the  other  to  form  homogeneous  mixed  crystals. 

* 

Equilibrium  in  thb  Systbm  Ammonium  Chlobidb,  Mbrcuric  Chloridb, 

Water  at  30**. 

(Meerbuxg,  1908.) 


Gms.  per  xoo  Gi 

ms.  Sat.  SoL 

Solid 

HgCI^ 

NBUCL 

Phase. 

0 

29.50 

NH.a 

22.80 

26.91 

M 

42.45 

25.05 

•f 

50.05 

24.79 

"     i.a.x 

53.08 

22.77 

X.9.I 

58.90 

20.02 

"     +I.X.I 

56.38 

18.50 

X.Z.X 

55.58 

I&.82 

M 

57  01 

14.12 

"  +3.2.1 

56.26 

13.04 

3.3.Z 

ioa.  per  100  Gn 

OS.  Sat.  Sol. 

Solid 

HgCl,. 

NH4a. 

Phase. 

57.05 

9.92 

3.a.i 

58.65 

.     9.20 

"  +9.3 

•51.83 

8.76 

9.« 

•46 

752 

M 

•35.60 

5.26 

II 

*32.90 

506 

•  1 

29.65 

3  62 

"  +HgCI. 

40.12 

5.13 

HkO, 

21 

2.29 

II 

7.67 

0 

M 

I.2.I  -  HgCl,.2NH4Cl.H,0:  i.i.i  «  HgCl,.NH4Cl.H,0; 
3.2.1  -  3HgCli.2NH4Cl.H,0;   9.2  =  9HgClt.2NH4Cl. 

*  In  these  solutkms  a  to  3  we^  were  required  for  attaimnent  of  equilibrium. 


Solubiutt  of  Mdcturbs  of  Ammonium  and  Nickel  Chlorides  in  Water 

AT  25*. 


Gns.  per  xoo  Cms.  Sst.  SoL 


NH«a. 
26.07 
22.27 
20.68 

17. 43 
IZ.22 

10.21 

9.16 


NiOs. 

3.10 

8.04 

10.32 

15.01 

26.93 

30.56 
35-70 


Soiki  Phase. 


(Foote,  X9XS.} 

Gms.  per  zoo  Gms.  Sat.  SoL 


Mixed  osrstals  of 
NILOTaiKl 
Nia^2H^ 


NH«a. 

7.98 
8.07 

8.23 

8.17 

7.51 
3.06 

o 


Nidi. 


37 

411 

37 

•73 

37 

•45 

37 

.64) 

37 

.19] 

37 

.98 

37 

■S3  J 

Solid  Phase. 


Mixed  aystals  and 
Nidt-eHdO 


Niat.6H^ 


AMMONIUM  CHLORIDE 
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Solubility  of  Mixtures  op  Potassium  Chloride  and  Ammonium 

Chloride  in  Water  at  25*^. 

(Pock  — Z.  Ki78t  MIn.  aS^  S53t  '97^ 


Gnuns  per  Liter 
Solution. 

Mol.  per  cent 
in  Solution. 

Sp.  Gr.  ol 

Mbl. 
Sdi 

per  oent  in 
d  Phase. 

NHiCl. 

Kn. 

NH«a. 

KQ. 

J^/1. 

Kd. 

o.oo 

3" -3 

0.00 

100. 0            ] 

C.I807 

0.0 

100 

22.81 

293 -3 

9.41 

90.59          ] 

[.1716 

1. 21 

98.79 

35-39 

278.7 

15.04 

84.96        : 

I. 1678 

2. II 

97.89 

89.17 

273.2 

34.26 

65.74        : 

C.IS9I 

6.18 

93.82 

127.8 

234.6 

46.59 

53-44        3 

C.1493 

8.90 

91.10 

147.2 

204.2 

51   63 

48.37        J 

[.1461 

10.53 

89.47 

197 -3 

157.7 

63  56 

36.44        ] 

t.1391 

17.86 

82.14 

232.5 

116.8 

73-49 

26.51        ] 

[.1326 

60.20 

39.80 

2445 

123.0 

73-48 

26.52        ] 

t.1329 

76.88 

23.12 

261.9 

III.O 

79.10 

20.90       ] 

M24S 

97.51 

2.49 

259.0 

102.2 

82.14 

17.86        ] 

M2Z2 

97-79 

2. 21 

278.6 

53-16 

87.96 

12.04          ] 

[.1009 

98.85 

IIS 

320.7 

31  24 

93-45 

6-55       3 

C.O912 

99-33 

0.67 

273  5 

0.00 

ZOO«00 

O«00         J 

[-0768 

100 -o 

o-oo 

The  foUowing  additional  data  for  the  above  system  are  given  by  Biltz  and 
Marcus  (191 1).  The  results  show  that  NH4CI  +  KCl  form  a  series  of  mix« 
crystals  broken  by  a  gap  which  eictends  between  about  20  and  98  mol.  per  cent 
NH4CI  in  the  crystals. 


Composition 

of  Sat.  Solution. 

Composition  of  Solid  Phase. 

Gnis.i>er 

100  Gms. . 
Sol. 

Mds.  per  xooo  Mols. 
H,0. 

Gms.  per  xooGms. 
Crystals. 

Mol.% 
NHiQin 

NH.a. 

Ka. 

ira«a. 

KQ. 

NH4CL 

KQ.  ^ 

Cxystab. 

5.13 

22.29 

23.8 

74.2 

1. 21 

98.79 

1-7 

7 

20.40 

32.5 

67.9 

2.22 

97.78 

3-1 

II 

18.04 

52.2 

61.4 

4 

0 

55 

13.73 

16. II 

65.9 

55-5 

5.89 

94.11 

8 

15.46 

14-53 

74-4 

50.2 

7.24 

92.76 

9.8 

19-54 

12.16 

96.3 

43 

11.20 

88.80 

14.9 

22.04 

10.49 

109 

37.4 

16.90 

83.10 

22.1 

21.68 

10.40 

109 

37-4 

26.04 

73.96 

32.9 

21.95 

10.48 

109 

37-4 

97.60 

2.40 

98.3 

24.30 

6.48 

118. 2 

22.6 

98.28 

1.72 

98.8 

These  authors  also  give  data  for  the  ammonium  chloride  camellite  and 
potassium  chloride  camellite  diagram  at  25^. 


Solubilitt  op  Mixtures  op  Ammonium  and  Potassium  Chlokidbs  in  Water 

at  25*,  65®  AND  90*. 

(Uyeda,  191a.) 

The  results  as  presented  by  Uyeda  show  the  percentage  composition  of  the 
dissolved  mixture  and  of  the  undissolved  residue  in  the  several  cases,  but  not 
the  quantity  of  salts  dissolved.  Mixed  crystals  were  formed  over  certain  ranges 
of  concentration  at  each  temperature. 

Data  for  the  cryohydric  temperatures  and  composition  of  the  saturated  solu- 
tions of  mixtures  of  the  chlorides,  nitrates  and  sulfates  of  ammonium,  potaa- 
sium  and  sodium  are  given  by  Mazatto  (1891). 
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Solubility 


ABCMONIUM  CHLOBIDS 

or 


OP  Ammonium  Chloridb   in  Aqubous   {Solutions 
Sodium  Chloridb  Saturated  with  CO,. 

(Fedotie£f.) 


Wt.ol 

Per  xooo  cc  Solution 

• 

Per  1000 

Gms.  HfO 

t». 

G.  M. 

G.M. 

Gms. 

Gms. 

G.M. 

G.M. 

Gma.  . 

Gms. 

ICC.  Sol. 

Naa. 

NHaO. 

NaCl. 

NHaO. 

Naa. 

NH«a. 

Naa. 

NH«a. 

o 

i.o6g 

CO 

4.60 

0.0 

246.1 

0.0 

S-S7 

0.0 

298.0 

o 

.185 

4.04 

2.26 

236.5 

121 .0 

4.89 

2-73 

286.4 

146. 1 

IS 

■077 

CO 

S-29 

0.0 

283.1 

00 

6.64 

0.0 

35SO 

IS 

097 

0.81 

471 

47  S 

252.1 

1.02 

S-9I 

59-8 

316.4 

IS 

.120 

1.68 

413 

98.0 

221.7 

2.09 

5.18 

122.4 

277.0 

^0 

15 

■153 

2.87 

3-38 

168.0 

180.7 

3S7 

4.20 

208.9 

224.7 

15 

^0  ^^ 

•175 

3-65 

2.98 

213s 

159-4 

4.5s 

3-72 

266.8 

198.8 

30 

1    a    « 

• . . 

.  •  • 

•  •  • 

•    a    ■ 

0.0 

7.78 

00 

416.4 

30 

I 

.166 

3-30 

3  70 

193.0 

198.0 

4.26 

4.77 

249.0 

2.SS-4 

45 

1  •  • 

• .  ■ 

• .  • 

•  •  • 

•    •    • 

0.0 

9  03 

0.0 

483 -7 

4S 

1  •  • 

• .  • 

■  *  • 

•  •  • 

•    •    • 

4.0 

6.02 

233  9 

322.1 

Solubility  of  Ammonium  Chlokidb  in  Aqueous  Ethyl  Alcohol  at  15®  and 

at  30®. 

Gms.  CtHiOH  oer       ^°^'  ^^^  P^  '9^  G/aa,  Solvent  at: 
zoo  GmsTScdvent. 

O 

20 

40 
60 

80 

92.3 
100 

Results  at  15^  by  interpolation  from  Gerardin  (1865),  Greenish  (1900)  and 
deBniyn  (1892).    Those  at  30''  from  Bathrick  (1896). 

100  gms.  absolute  methyl  alcohol  dissolve  3.35  gms.  NH4CI  at  19^. 

(deBniyn,  189a.) 
100  gms.  98%  methyl  alcohol  dissolve  3.52  gms.  NH4CI  at  19.5^. 

(deBniyn,  1892.) 

Solubility  op  Ammonium  Chloridb  in  Mixturbs  of  Sbvbral  Alcohols 

with  Water. 

(AnnsfcioDg,  Eyre,  Hasaey  and  Paddington  (1907);  and  Armstrong  and  Eyre  (xgxo-zx.) 


■         .5-. 

30-. 

35-2 

40.4 

25 

29.7 

16.8 

19 

9S 

II. I 

4 

S-3 

1-3 

a    •    • 

0.6 

•    •    • 

t* 

Gm.  Mob.  Al- 
cohol per  xooo 
Gms-HiO. 

Gms-NHtO 

per  xoo  Gms.  Sat.  Soludoi 

I  in: 

%   . 

Aq.  CHiOH. 

Aq.  CiHiOH. 

Aq.  QHiOH. 

0 

0 

23 

23 

23 

0 

0.25 

22.8 

22.6 

22.7 

0 

0.50 

22.6 

22.2 

22.3 

0 

I 

22.1 

21. S 

21. 1 

0 

25 
25 

3 
0 

0.25 

20.5 
28.3 
28.1 

19 

28.13  (10805) 

28          (1.0780) 

■  •  • 

a8.3 
28.1 

25 
25 

25 

25 

0.50 

I 

3 
S 

27.9 
27.6 
26.1 

•  •  • 

27.6     (1.0753) 
27           (1.0704) 

26.5  (1.0528) 

22.6  (1.0376) 

275 
26.6 

•  •  • 

•  •  • 

(Figures  in  parentheses  show  Sp.  Gr.  of  sat.  sols.) 
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Solubility  op  Ammonium 


In  Methvl  and  Ethyl 
Alcohol. 


Chloride  in  Several  Alcohol  Mixturbs  at  25^. 

(Hen  and  Kuhn,  1908.) 


In  Methyl  and  Propyl 
Alcohol. 


In  Propyl  and  Ethyl 
Alcohol. 


Cms.  CILOH 

per  xoo  Gms. 

Solvent. 

Gms.  NH4CI  per 

100  Gms.  Sat. 

Solution. 

Gms.  CsHtOH 

per  xoo  Gms. 

Solvent. 

Gms.  NH4G  per 

xoo  Gms.  Sat. 

Solution. 

Gms.  CiHiOH 

per  TOO  Gms. 

Solvent. 

Gnis.NH4d 
per  xoo  Gms. 
Sat.  Solution. 

0 

O.S3 

0 

2.76 

0 

0.53 

10 

0.67 

ID 

2.33 

10 

0.50 

20 

0.80 

20 

1.90 

20 

0.47 

30 

0.98 

30 

1.58 

30 

0.42 

40 

1. 18 

40 

1.26 

40 

0-39 

50 
60 

1.40 
1.65 

50 
60 

1.03 
0.82 

50 
60 

0.36 
0.32 

70 
80 

1.92 
2.18 

70 
80 

0.60 
0.41 

70 
80 

0.30 
0.26 

90 
100 

2.48 
2.76 

90 
100 

0.30 
0.18 

90 
100 

0.22 
0.18 

Solubility  of  Ammonium  Chloride  in  Aqueous  Glycerol  Solutions  and 

IN  Aqueous  Acetone  Solutions  at  25**. 

(Hen  and  Knoch — Z.  anorg.  Chem.  45,  263,  367,  '05.) 


In  Aqueous  GlyceroL 

(3p.  Gr.  of  Glycerine  x.as5.  Impurity  about  x.s%*) 


in  Aqueous  Acetone. 


Wt.% 
Glycerine. 

NH4CI  per  xoo  CO. 
Solution. 

Sp.  Gr. 
at»X 

Vol.% 
Aoetoae. 

Nti4CI  per  xoo  oc. 
Sltion. 

Sp.  Gr. 

Millimols.    Grams. 

at    ^0 

KfaHmrih,    Grams.' 

■*4* 

0. 

585-1      31-32 

I  -0793 

0 

585-1     31-32 

I   0793 

13-28 

544.6      29.16 

I. 0947 

10 

534-1    28.59 

r.o6i8 

25.98 

502.9      26.93 

I.II27 

20 

464.6     24.87 

1 .0451 

45-36 

434.4      23.26 

I . 1452 

30 

396.7      21.23 

1 .0263 

54  23 

403.5      21.60 

I. 1606 

40 

328.5    17-59 

0.9998 

83.84 

291.4      15.60 

1.2225 

♦46.5 

L 

283.7    15.19 

0.9800 

100.00 

228.4      12.23 

I. 2617 

♦85. 7 
90 

U 

18.9      1. 01 
9.4      0.50 

08390 
0.8274 

♦  Betwe 

en  these  two  ooncentratiGns  of  acetone 

ifthe  solutioa 

sepa 

rates  into  two  kyers. 

L  indicates 

lower  layer.  U  indicates  upper  layer. 

100  cc.  anhydrous  hydrazine  dissolve  75  gms.  NH4CI  at  room  temp,  with 
evolution  of  ammonia.  (Welsh  and  Broderson,  x9xs.) 

Solubility  of   Tetra  Ethyl  AMMONIUM  CHLORIDE  N(CsHi)4Cl,  and 
ALSO  OF  Tetra  Methyl  Ammonium  Chloride  N(CH3)4C1  in  Acetonitrilb. 

100  cc.  sat.  solution  in  CHjCN  contain  29.31  gms.  N(CiH8)4Cl  at  25®. 
100  cc.  sat.  solution  in  CHsCN  contain  0.265  gnis.  N(CH8)4C1  at  25  . 

(Waldcn— Z.  physik.  Chem.  55.  712,  '06.) 

Solubility  of  Tetra  Ethyl  Ammonium  Chloride  in  Water  and  in 

Chloroform. 

(Peddle  and  Turner,  1913.) 

100  gms.  HsO  dissolve  141. o  gms.  N(CsHs)4Cl  at  25®. 
100  gms.  CHClj  dissolve  8.24  gms.  N(CjHi)4Cl  at  25**. 

Solubility   of   Dimethyl  AMMONIUM   CHLORIDB  in  Water  and  in 

Chloroform. 

(Hantzsch,  1902.) 

100  gms.  H20  dissolve  208  gms.  of  the  salt. 

100  gms.  CHCI3  dissolve  26.9  gms.  of  the  salt  (temp,  not  stated  in  abstract). 


SI 


AMMONIUM  GHBOMATE 


AMMOnUM 


OHBO  MATES. 

Solubility  in  Watbr  at  30*. 

(Scfardnemaker  —  Z.  physic.  Cbem.  S5»  So,  '06) 


Compositiafi  in  Wt.  per  cent  of: 


Tbe  Soltttion. 

The  Reaidne. 

Solid  Fhan. 

%CKV 

%NH,. 

%CrO,. 

%NH,. 

^•933 

22.35 

•  .  ■ 

•  •  ■ 

(NH.)rfirO. 

9.966 

16.53 

47 

•59 

20.44 

It 

16.973 

8.20 

• 

1     • 

.  •  ■  • 

U 

22-53 

6.37 

38 

■03 

12.15 

l€ 

27.09 

6.87 

48 

■02 

12 -OI 

(NH4),Cr04+  (NH4)iCriO, 

26.19 

5  70 

47 

•38 

8.81 

(NH.)*Cr,0, 

25 -99 

5.10 

41 

•56 

758 

t* 

30.16 

3  50 

• 

■      • 

•    •    • 

it 

.38.89 

3.10 

61 

.08 

8.80 

U 

42.44 

315 

59 

•72 

6.75 

(NH.),Cr,0,+  (NH.),CrAo 

44  08 

2.27 

54 

.90 

4.14 

(NH.)^r.O,. 

52.91 

I. II 

60 

.88 

3  09 

it 

54.56 

1.03 

63 

.07 

3  09 

(NH«),Cr,0..+  (NH.).Cr«0„ 

56.57 

0.97 

65 

,70 

2.95 

(NH0,Cr.O, 

58.87 

0.65 

69 

•74 

3.24 

it 

62.48 

0.46 

71 

93 

3.10 

a 

63.60 

0.40 

73' 

68 

1. 18 

(NH4),Cr40i,+  CrO, 

63.66 

0.41 

71 

47 

2.07 

II 

62.94 

0.21 

•     « 

*     • 

•  •  • 

CrO, 

62.28 

0.0 

•      4 

« 

•  t  • 

CrO. 

too  gms.  of  the  sat.  aq.  solution  contain  28.80  gms.(NH4)sCr04  at  30^. 
xoo  gms.  of  thesat.  aq.  solution  contain  32.05  gms.  (NHJaCraOf  at  ao^. 

AMMONIUM  CITRATES. 

Solubility  in  Aqueous  Solutions  of  Crrwc  Acid  at  30*. 

(van  lUllie,  1908.) 

(Data  read  from  curve  plotted  from  original  results.) 


Gms.  per  100  Gms.  Sat.  Sol. 


Gms.  per  100  Gms.  Sat.  SoL 


c^Vh. 

NU^ 

-»          ooua  imaae.              — 

Crfi/)|. 

NH,. 

■^                     tJUUU  K^  IWTW. 

6s 

0 

QHAHdO 

..S3 

7-5 

QHAJra. 

68 

0-5 

<f 

56 

8.3 

M 

72 

1-3 

« 

59- 1 

8.5 

QHANHi+dWMNHJ. 

75 

2.3  ' 

C«HAH,0+C|]^0|.NHi 

54 

8.5 

CAOrCNHJ, 

70 

2.4 

CHiOiJra* 

so 

7-9 

u 

6S 

2-5 

u 

45-8 

8.4 

M 

60 

2.7 

u 

47 

II. I 

M 

SS 
52 

2.8 
3.8 

tt 

M 

SO 
545 

12.9 
145 

*=*»i&^ 

50 

3-6 

u 

52 

15 

C|H|Oi(Nll«),.?HyO 

49-2 

S-i 

M 

50 

16 

» 

SO 

6.2 

If 

48.4 

17.9 

M 

Composition  of  the  solid  phases  determined  by  "Rest  Method." 

(Schieinemakers,  Z.  anorg.  Ch.  37.  wjd 

AMMONIUM  CALCIUM  RRBOCYANIDE. 

100  gms.  sat.  aqueous  solution  contain  0.258  gm.  (NH4)iCaFe(CN)6  at  16*'. 

(Brown.) 

AMMONIUM  FLUOBORIDB  NH43BFS. 
100  parte  of  water  dissolve  25  parte  salt  at  i6%  and  about  97  parts  at  b.  pt.' 

(Stdba  —  Chem.  Techn.  Cent.  Anz.  7.  459  ) 


AMMONIUM  FORMATE 
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AMMONIUM  FORMATE  HCOONH4,  and  also  Ammonium  Acid  Formate. 

Solubility  in  Water.  ' 

(Gi09cbu£F  —  Ber.  36,  4351,  '03.) 


Gms.HLUUJVU4 

per  100  ui 

ns-     Solid 
"*     Phase. 

^     ums.  per  xoo  < 

jms.  bolut 

wn-         SoUd 

Solution. 

Water. 

•      HCCX)NH,. 

HCOOH. 

"^          Phase. 

—  20          41.9 

72 

HCOONU« 

-  6.S    46.7 

34. 1 

HCOONH«.HCOOH 

0        So-S 

102 

<i 

+  I'S    49-6 

3^-2 

<4 

20      58.9 

143 

M 

6        Si-3 

37-4 

M 

40       67 . I 

204 

M 

8.S    52.1 

38 

U 

60     75.7 

3" 

ft 

-  7        49-6 

36.2 

HCOONHi  labil. 

80      84.2 

S3I 

M 

+13        S3 

38.6 

stabIL 

ii6m.pt. 

29        SS-8 

40.7 

M                       (1 

39        57 -8 

42.2 

H«0  f tee  sdutioD 

Solubility  of  Ammonium  Formate  in  Formic  Acid  Solutions. 

(Groschuff.) 

30  grams  of  HCOONH4  dissolved  in  weighed  amounts  of  anhydrous  formic 
acid  and  cooled  to  the  point  at  which  a  solid  phase  separated. 


Gins.  G.  M. 

HC00NH«    HCOONH,       SoUd 
per  xoo  Gms.  per  xoo  G.  M.     Phase. 
Solution.       HCOOH. 


f. 


-  3 

35-3 

39-9 

HCOOH 

II 

SO 

+  8.S 

40.6 

49.9 

« 

39 

S7-8 

21-5 

SO 

73 

u 

78 

731 

Gdis.  G.  M. 

HCOONH4.    HCOONIL  Solid 

per  xoo  Gms.  per  xoo  G.  M.         Phase. 
Solution.       HCOOH. 

73     HCOONHi  labiL 
staba. 


Il6m.pt.  100 


ICO 
199 

00 

100  gms.  95%  Formic  Acid  dissolve  6.2  gms.  HCOONH4  at  21' 

AMMONIUM  lODATE  NH4IOS. 

Solubility  in  Aqueous  Iodic  Acid  at  30®. 

(Meerbuxg,  1905.) 


*( 


f< 


(I 


<( 


(Aschan,  19x3.) 


Gms.  per  xoo  Gms.  Sat.  Sol. 


HIO^ 
O 

2.54 

4.S2 
6. 57 


NH4O1. 
4.20 

3.89 

3.83 
1.94 


Solid  Phase. 
NHtlOk 


Gms.  per  xoo  Gms.  Sat.  Sol. 


fi 


"+NH,I0i.2HIQ, 
NH«I0k.2HIQ| 


HIO,. 

24 

44.43 

76.3s 
76.70 


NHiIO,. 
0.62 

0-39 

0.31 

o 


Solid  Phase. 
NH«IQs-3HI0k 


« 


+HIOi 

mok 


(Barker,  1908.) 


AMMONIUM  PerlODATE  NH4IO4. 

100  gms.  H2O  dissolve  2.7  gms.  salt  at  16®,  Ji<  «  1.078. 

AMMONIUM  IODIDE  NH4I. 

Solubility  in  Water.  Solubility  in  Aqueous  Alcohol  at  25*. 

(Seidell,  unpublished.) 


(Smith  and  Eastlack, 

X9x6.) 

Gms.  NH4I 

Gms-NHi 

V 

per  xoo  Gms. 

f. 

per  xoo  Gix 

H^. 

HA 

-27.5 

Eutec.  125.2 

40 

190.5 

—  20 

136 

50 

199.6 

—  10 

145 

60 

208.9 

0 

154.2 

70 

218.7 

ID 

163.2 

80 

228.8 

IS 

167.8 

100 

250.3 

20 

172.3 

120 

273.6 

25 

176.8 

140 

299.2 

30 

Z8I.4 

per  xooumi 
Solvent. 

'•  Sat.Sol. 

'  Sat.  Sol. 

Solvent. ' 

0 

1.646 

64s 

181 .9 

10 

1.590 

61.7 

161. 1 

20 

1-525 

58.7 

142. 1 

30 

1.462 

SS-5 

124.8 

40 

1-395 

52 

108.3 

SO 

1.320 

48 

92.3 

60 

1.250 

43-8 

77-9 

70 

1. 168 

39 

64 

80 

1.094 

33-3 

49-9 

90 

1.013 

27s 

37-9 

100 

0.929 

30.8 

26.3 

53 
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AMMONIUM  IODIDE 


SOLUBILITT  IN  SBVEKAL  SOLVENTS. 
(Walden  —  Z.  phyiik.  Chem.  55. 698,  '06.) 


f. 

Sp.  Gr. 
of 

Gms.  N(C|H^  J 

per  100. 

Sotvent. 

* 

rima 

Solution. 

oc.  Solution. 

Solution. 

Water 

HiO 

0 

1.0470 

16.31 

15.58 

Water 

HiO 

25 

I.I02I 

36.33(35-5) 

32.9 

Methyl  Alcohol 

CHjOH 

0 

0.8326 

37-43 

4.44 

Methyl  Alcohol 

CHiOH 

25 

0.8463 

10.5  (10.7) 

12.29 

Ethyl  Alcohol 

C»H,OH 

0 

0.7928 

0.348 

0.439 

Ethyl  Alcohol 

CAOH 

25 

0.7844 

0.98(0.88) 

1. 113 

Glycol 

(CHiOH), 

0 

I . 1039 

3.27 

2.97 

Glycol 

(CHiOH), 

25 

1.0904 

7.63(7.55) 

7 

Acetonitrile 

CHjCN 

0 

0.8163 

2.24 

2.74' 

Acetonitrile 

CHjCN 

25 

0.7929 

2.97(3-54) 

3.74 

Propionitrile 

CH,CHrf:N 

0 

0.8059 

0.618 

0.767 

Propionitrile 

CHtCHjCN 

25 

0.7830 

0.8I-I.OI 

0.99 

Benzonitrile 

CeHjCN 

25 

•   •    • 

0.467 

0.451 

Methyl  Sulphocyanid 

e  CH3SCN 

25 

1.0828 

4.40 

4.06 

Ethyl  Sulphocyanide 

C.H,SCN 

25 

I. 0012 

0.475 

0.47 

Nitro  Methane 

CHiNO, 

0 

I . 1658 

'3- 59 

3.004 

Nitro  Methane 

CliNQ, 

25, 

1 .  1476. 

5.3*-6.27 

4.72 

Nitroso  Dimethyline 

(CH,)J^.NO 

25 

^.0059 

2.67 

2.66 

Acetyl  Acetone 

CHsCOCHjCOCH, 

25 

... 

0.268 

•  •  • 

Furfurol 

CiHaO.COH 

0 

I. 1738 

3.91 

3.33 

Furfurol 

r^HaO.COH 

25 

I. 1692 

5.33 

4.55 

Benzaldehyde 

GftCOH 

25 

«    •   • 

0.43 

•  •  • 

Salicylaldehyde 

CJEI4.OH.COH 

25 

•   •   ■ 

change- 
able-! 7. 7 

•    a    . 

Anisaldehyde 

C«H4.0CH,.C0H 

25 

•   •   • 

0.59 

... 

Acetone 

(CH,)2C0 

0 

0.7991 

0.174 

0.218 

Acetone 

(CH,)2C0 

25 

■    •    • 

0.249 

0.316 

Ethyl  Acetate 

CHaCOOCaHa 

25 

«    •    • 

0.00039 

a    .    • 

Ethyl  Nitrate 

CjHjONOi 

25 

1.0984 

0.062 

0.056 

Benzoyl  Ethyl  Acetate  CeHsCOCHiCOOCiHfi  25 

I . 1303 

0.321 

0.284 

Dimethyl  Malonate 

CHj(COOCH,), 

25 

I . 1335 

0.040 

0.035 

Methyl  Cyan  Acetete  CHjCNCOOCH, 

0 

I . 134I 

1.82 

1.605 

Methyl  Cyan  Acetete  CHtCNCOOCHj 

25 

•    •    * 

2.83 

•    .    • 

Ethyl  Cyan  Acetete 

CHjCNCOOCtH, 

0 

1.0760 

1.057 

0.981 

Ethyl  Cyan  Acetete 

CHjCNCOOCiH, 

25 

1.0607 

1. 71 

I. 41 

Nitrobenzene 

C(fl5N02 

25 

•   •   • 

0.504 

0.422 

Acetophenone 

CeHfiCOCHs 

•    •    • 

0.13 

0.127 

Amy]  Alcohol 

CeHuOH 

^  •   • 

0.071 

0.089 

Paraldehyde 

(CJI40), 

•   •   • 

0.036 

0.037 

Methyl  Formate 

HCOOCH, 

9 
•    •   • 

0.031 

0.032 

Biomobenzene 

CeJETjBr 

0 
•    ■    • 

0.009 

0.006 

(Walden 

— Z.  phytik.  Chem.  6i,  63s,  xgoT-'oS.) 
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Tetia  Methyl  AMMOKIUM 

lODIDI 

N(CH.)J. 

Solubility 

IN  Several  Solvents. 

(Walden  — : 

Z.  tbjmk.  Cbem.  SS  708.  '06.) 

*  •    Sp.  Gr.  of 

*  *     Solution. 

Cms.  N(CIl9)«  ] 

[  per  100. 

SollMt 

oc.  Sohitiaa. 

Gnu. 
Soiutioa. 

Water 

H,0 

0      I  0188 

2.01 

1.97 

Water 

H.0 

25      I  0155 

s -31-5  89 

5.22 

Methyl  Alcohol 

CH.OH 

0     0.8025 

0.18-0.22 

0.22 

Methyl  Alcohol 

CH.OH 

25     0 . 7920 

0.38-0.42 

0.48 

Ethyl  Alcohol 

CJI.OH 

25     0.7894 

0.09 

•    •    * 

Glycol 

(CHiOH). 

0          •  •  > 

1. 014 

•    ■    « 

blycol 

(CH.OH). 

25      1 .0678 

0.240 

0.224 

Acetonitril 

CHjCN 

25 

0.650 

•    •    • 

Nitro  Methane 

CHJ^O, 

0      1. 1387 

0.25-0.32 

0.22 

Nitro  Methane 

CH,NO. 

25      1.1285 

0.34-0-38 

0.21 

Acetone 

(CH.)iCO 

0 

O.I18 

•    •    • 

Acetone 

(CH,),CO 

25 

0.187 

■    •    • 

Salicyl  Aldehyde 

C»H«.OH.COH 

0      1. 1492 

0.302 

0.263 

Sah'cyl  Aldehyde 

CJI..OH.COH 

25      I    1379 

0.510 

0.484 

Very  exact  determinations  of  the  solubility  of  tetra  methyl  ammonium  iodide 
in  aqueous  solutions  of  KOH  and  of  NH4OH  at  25**  are  given  by  Hill  (1917). 

Tetia  Propyl  AMMONIUM  IODIDE  N(C,H7)4l. 

SoLUBDLiry  IN  Several  Solvents. 

(Walden  —  Z.  physik.  Chem.  55.  709,  '06.) 


Solwot, 

Methyl  Alcohol 

Methyl  Alcohol 

Ethyl  Alcohol 

Ethyl  Alcohol 

Acetonitrile. 

Acetonitrile 

Propionitrile 

Propionitrile 

Benzonitrile 

Nitro  Methane 

Nitro  Methane 

Nitro  Benzene 

Benzaldehyde 

Benzaldehyde 

Anisaldehyde 

Anisaklehyde 

Salicylaldehyde 

Ethyhiitrite 

Ethyhiitrite 

Dimethyl  Malonate 

DimethylMalonate 

Acetone 

Acetone 

Ethyl  Acetate 

Ethyl  Bromide 


Fonnub. 

CHjOH 

CH«OH 

QftOH 

QftOH 

CHaCN 

CHaCN 

C2H5CN 

C2H6CN 

CeHftCN 

CHsNOi 

CHsNOi 

CflHjNO, 

CeHjCOH 

CJEtCOH 

CflH5.OCH3.COH 

CeH6.OCH3.COH 

C«H6.0H.COH 

CaHsNOi 

GHfiNO, 

CH2(C00CHa)j 

CH2(COOCH3)j 

(CH3)tC0 

(CH3),C0 

CH3C00C,H6 

QHfrBr 


r. 
o 

o 

25 

o 

25 

o 

25 
25 

o 

25 
25 

o 

25 

o 

25 
25 

o 

25 

o 

25 

o 

25 
25 

25 


Sp.  Gr.  of 
aolutioa. 

0.9756 
I .0187 
0.8349 
0.8716 

0-8553 
0.8584 

0.8280 

O.819I 

I. 0199 

1. 181 

1. 158 

II93 
I. 0581 

1.0549 

I.III4 

I. 1004 

... 
I. 1207 
I. 1025 

1. 1532 

I. 1345 
0.8259 

0.8049 
0.8975 


Gms.  N(QHy)  J  per  100. 

Cms. 
Soiutioa. 


Gc.  Sohitioo 


40.92 

56.42 

6.5-6.8 
19.88-20.29 
13.03 
18.69 

6.37 

9-65 

8.44 

14.79 
22.24 

5.71 
7.06 

9.87 
5.60 

6.75 
39.28 

0.522 

0653 

0.298 

0.320 

2.692 

3-944 
0.0063 


41.94 

55.37 
8.14 

23.28 

15.24 
21.77 

7.66 

10.29 

8.35 
12.52 

19.21 

4  79 
6.67 

935 
5-04 
6.14 

•  •  • 
0.466 
0.592 
0.259 
0.282 

4.65 
4.90 

0.007 


0.187 

(Walden  —  Z.  physik.  Chem.  61, 639, 1907-^08) 
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Solubility  op  Tbtra  Amtl,  Tetra  Ethtl  and  Tetra  a  Propyl  Ammoniuic 
Iodides  in  Water  and  in  Chloroform  at  25^    (Peddle  and  rurner,  19x3-) 

Cms.  Each  Salt  (Detenniiied  Sepaxmtely),  per  100  Gma.  Solvent. 

Solvent*  ^^^^^•^■^^m—^—^—m  .       «^  ^^^»^— ^^^.^■^— i  ^^.^^^^^ 

N(CiHii)4L  N(CA)4l.         aN(CH,)4l. 

Water  0.74  45  18.64 

CHCli  210.8  i.ss         54.56 

Freezing-point  data  for  mixtures  of  tetra  methyl  ammonium  iodide  and  iodine, 
and  for  pnenyitrimethyl  ammonium  iodide  and  iodine  are  given  by  Olivari  (1908). 

AMMONIUM  Iridium  CHLOBIDSS. 

Solubility  in  Water  at  19®.    (Defepine,  1908.) 

Name  of  Salt.  Fonnula.  ,00^.^. 

Ammonium  iridium  chloride  (NH4)sIrCl«  o .  77 

Diammonium  aquo  penta  chloro  iridite  IrCU(HsO)(NH4)s     15.4 
Triammonium  hexa  chloro  iridite  IrCl«(NH4)i+liK0    10 . 5 

AMMONIUM  lodo  MIBCURATE  2NH4I.HgI1.HsO. 

100  gms.  of  the  saturated  aqueous  solution  contain  4.5  gms.  NHi,  22.6  gms. 
Hg  and  62.3  gms.  I  at  26°,  sp.  gr.  s  2.98.  (Duboin.  1905.) 

AMMONIUM  Tetra  MOLYBDATE  (NH4)s0.4MoQ>.2HsO. 

100  gms.  HjO  dissolve  j.52  gms.  salt  at  15®  (d  =  1.03),  3.67  gms.  at  18®  (d  - 
1.04)  and  4.60  gms.  at  32    {d  «  1.05).  (Wempe,  z9za.) 

AMMONIUM  Phospho  MOLYBDATE  (NH«)iP04.i4MoQ>.4HsO. 

Solubility  in  Water  and  Aqueous  Solutions  at  15^.    (de  Lucchi,  19x0.) 

Solvent  Gms.  Salt  per  xooo  Gms.  Solvent. 

Water  o .  238 

5  per  cent  aqueous  NH4NQ3  solution  o.  137 

I  per  cent  aqueous  HNQs  solution  o. 203 

AMMONIUM     NITBATB    NH4NO,. 

Solubility  in  Water. 

CSdimn — dtwald's  Lebrbach,  sd  ed.  p.  435*  MoUer  and  Kanlmann— Z.  ph|dk.Chm{ 

A2,  497,  'oi-'oa.) 

1^  Or  G.  Blob.  G«M-  NH^Ofc  per 

S«**«-     looMohufiO.  ^ution.         Water!  ^**^- 

^3        54  *  19      "S  •  3  '  NH«NOt  rhomb.  P 


o    •  •  •  26 

12.2  1. 2945  34 

20.2  1.3116  43 

25.0  1. 3197  43 

30.0  1.3299  54 

32.1  1.3344  57 

35  o  1-3394  59 

40.0  1.3464  66 

50.0   ...  77 

60 -o   ...  94 

70.0   ...  112 

80.0   . . .  130 

90.0   ...  z66 

100. o   . .  -  196 


tt 


50  6053  153.4 

30  65.80  192.4 

19  68.17  214.2       " 

40  70.73  241.8  " 

60  71 -97  256.9  NHiNOtrhomb. /9+rhomb.a 

80  72 .  64  265 . 8  NH^O,  rhomb.  « 

80  74.82  297.0                 " 

41  77-49  3440  " 
73  80.81  421.0  ** 
30  83.32  499 -o  " 
so  85.25  580.0  " 
50  88.08  740.0  NH«NOs rhombohedral ? 
00  89.71  871.0 


tt 


Solubilities  op  Mixtures  op  Ammonium  Nitrate  and  Other  Salts. 

(ROdorf— Mulder.) 

100  gms.  HsO  dissolve  162.9  ffms-  NH4NQB  +  77.1  gms.  NaNQi  at  le""  R. 
100  gms.  HsO  dissolve   88.8  gms.  NH4NQ1  +  40.6  gms.  KNOs  at  9°  M. 
100  gms.  HsO  dissolve  101.3  gms.  NH4NQ1  +  6.2  gms.  Ba(NOi)t  at  9""  M. 
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Solubility  of  Ammonium  Nitrate  in  Ammonia. 

(Kiufloff — Z.  physic.  Chem.  35,  Z09,  '98.) 


Obh* 

Mols.  NHaNOs 
Gms.         per  xoo  Mols. 

Mols.  NHiNOi 
Gms.             Gms.      per  xoo  Mobi 

^•. 

NH«NO». 

NH.            NJ^ 

f .       NHiNO*.         NH^          NH4NOi 

+  NH,. 

80 

0 

100                                  0.0 

33-3    0-9358    02352      45-9 

60 

1 .391^ 

4.4327.                        6.25 

35-9    0.7746    0.1857      470 

445 

0.9526 

1-2457        13-9 

68.8    4.2615    0.7747      53.8 

30 

0.8308 

0-3700        32-3 

94.0    0.6439    0.0665      67.3 

10. s 

0.9675 

0-3515        36.9 

190.8    0.7578    0.0588      74.2 

0 

07600 

0.2607        38.3 

168.0        ...           ...        roo.o 

t*>  - 

temperature  of  equilibrium  between  solution  and  solid  phase 

SoLUBiLiTT  OP  Ammonium  Nitiutb  in  Aqueous  Solutions  of  Ammonium 

Sulfate  and  Vice  Versa. 

(Massinik,  19x6, 1917.) 


Results  at  o^ 

Results  at  30*. 

Results  at  70*. 

(de  Waal,  xgzo.) 

(Scbrememakers  and  Haenen,  x9ia) 

(de  Waal,  xgxo.) 

Gms.  per 
100  Gms,  Sat.  Sol.    g^yjp. 

Gms. 
xoo  Gms. 

Sat.  Sol.       _  ...  _ . 
(NH^.      Sdui  Phase. 

SO4. 

Gms. 
100  Gms. 

^■^     SdidrhiLic 

NH^NO,  <NHJ. 

NHiNOi. 

NHiNQi. 

SO4. 

54.19       0             NH»N0i 

70.1 

0             NH«N0b 

84.03 

0             NHiNOb 

49.12       6 

67.63 

2.38 

81.38 

2.41 

45-99      9.53  NH,N0i+i.3 

66.93 

3.46  NH4N0i+x.3 

81.01 

2.45   NH«N0k+i.3 

31.61     19.5             x.3 

63.84 

4.96           1.3 

80.25 

2.68            x.3 

30.87     20.43       1.3+x.a 

58.06 

8.22        x.3+x.a 

76.01 

3.96 

31.04     20.4             x.a 

52.75 

11.42   x.a 

73.48 

5.14        x.3+x.a 

29.81     21.33 

49.80 

13.27    "+(NH,),S04 

71.58 

5.82           x.3 

29.58     41.64  x.a+CNHJiSOi 

37.20 

19.48      (NHJiSOf 

70.15 

6.71  i.a+(NH4>,S04 

5.61     37.89      (NHJiSO* 

19.91 

28.83 

ZI.IO 

40.81      (NHOiSOi 

0          41.4 

12.05 
0 

34.7 
44.1 

0 

47.81 

1.3  =  (NH4)iS04.3NH«NO,.        1.2  -  (NHOJSO4.2NH4NO,. 

Freezing-point  lowering  data  for  mixtures  of  ammonium  nitrate  and  lead 
nitrate  are  given  by  Bogitch  (1915). 


Solubility  op  Ammonium  Nitrate  in  Nitric  Acid. 

(GroachufF— Ber.  37,  X488,  '04.) 

Determinations  by  the  "  Sjmthetic  Method,"  see  Note,  page  16 

Gms.         Mols. 
^o      NH«NOt     NH«NOs 
Dcr  100 
Cms.  Sol 

NHftNOa-aHNOi 


Gms.  Mols. 

NH«NOk     NH«NOi 
per  xoo        per  100 
Gms.  Sol.  Mob.HNOk. 


SoUd 
Phase. 


100       Dcr  100 
1.  Mols. 


4( 


8  21. 1  21. 1 

23  28.7  31.6 

29.5m.pt.  38.8  50.0 

27.5         44-6  63.4 

23-5        49-4  76.8 

17.5         540  92.4 

16.5         54.3.  93.5 

4.0        45.8  66.7 

a»  solution  in  HNO,, 


NHANOs.HNOf 
lafail 


II. o  51.7 

12.0  54.7 

".5  57-6 

II. 5  54. o 

17.0  54.7 

27.0  56.2 

49.0  60.4 

79.0  68.1 

b  =  solution  in  NH.NO*. 


Solid 
Phase. 
HNOk. 

84.3       MHJtIOiJEINOb 

lafaa. 

b 

NH«NOa     laW. 

"     ataUL 


95.1 
108.0 

92.4 

95.1 
lOI.O 

120.0 

168.0 


f 


•« 


+ 
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Solubility  of  Ammonium  Tri-Nitratb  in  Water. 

(Grcschuff.) 
Gms.  NH«N0,  Cms.  HNQi    Mob.  NILNQa*  Mots.  NH«NOk 


«•. 

per  100  Gnu. 
Solutioo. 

per  xoo  Gms. 
Solution. 

per  xoo  Mob. 
HiO. 

per  xoo  total 
Mob.  Solution. 

Solid  Phase. 

8 

34.2 

S3 -9 

64.3 

22 

NH4NQ,.2HNO« 

2.S 

34-8 

54.8 

75-1 

23.1 

3 
8.S 

35  4 
36.6   ■ 

S5.8 
56.9 

90 
"3 

24.3 
25.7 

19. S 

25 

29.5  m. 

37.4 

38.1 

pt.  38  8 

58.9 
60 

61.2 

22s 

450 

00 

29 
31 

33 

*  or  NH«NQ|.aHN0». 

s(h<ubility  of  mixtukbs  of  ammonium  nitratb  and  silvbr  nitratb  in 

Water  at  Various  Temperatures. 

(Schxeinemakers  and  deBaat,  19x0.) 


Gins.Der 
f.              Sat, 

100  Gms. 
Sol. 

*iH«N0t. 
0 

8.43 
x6.8 

18.79 

37.3 
41.2 

19-59 
22.06 

23  42 
26.12 

Solid  Phase. 

Ice+rb.A«NQi 

Ice+D+ib.A«NQi 
"+D 

"  +D-Wrb.NH4N0i 
"+rb.NH4N0,' 
D+rb.AgNQi 

u 
u 
u 

r. 

Z09  6 
0 
18 
30 

±32 
40 
55 

85.4 
101.5 

Gms.  per 

TOO  Gms. 

Sol.              Solid  Phase. 

AsNQi.  1 

7.3  47.1 

10.7  44.52 

14.9  42 

14.8  39.51 
18.7   15.99 
17.4     0 

0       50-36 
18       55-36 
30       58.89 
55      63.32 

AgNQ,.  NH«NQ|. 
67.9       32.1          D-Hb.A«N0k 
22 .  13     44 .  87       D+rb.NH»N0i 
27.07     49.22                  " 
29.76     52,50                 " 

32.68     52.22     D+axb.NHiN0k 

36.6       52.38 

( D+rb.  NH4NQ1+ 
\     rbd.NH,NQi 

47.5       52.5        D+rbd.NH,NC^ 

D  »  NH4NQ|.AgNQi.       rb.  »  rhombic.       rbd.  »  rhombohedric. 


Sglubilitt  of  Ammonium  Nitrate  in  Aqueous  S(h.utions  of  Silver 

Nitrate  and  Vice  Versa  at  30**. 

(Schreinemakers  and  deBaat,  19x0.) 


Cms.  pet 

xoo  Gms. 

Sat. 

SoL 

Solid  Phase. 

Sol. 

SoBdPhMC. 

A«NQ^ 

NH«N0;. 

AgNOi. 

NH.NO,: 

0 

70.1 

NH4NOJ 

45-85 

34-47 

D 

12.51 

63  59 

€€ 

52 -45 

28.86 

tt 

21.31 

58.64 

ti 

57-93 

24 -33 

ti 

27.7s 

S4.I2 

« 

58.88 

23-42 

D+AgNO, 

29.76 

52. S 

NH4NQ,+D 

•63.27 

15-62 

AgNO, 

35.62 

45.44 

D 

69.08 

6.59 

ti 

41.09 

39.60 

(( 

73 

0 

St 

D  =  NH4N0,.AgN0,. 

Results  are  also  given  by  Schreinemakers  (1908-09)  for  the  reciprocal  solubility 
of  ammonium  nitrate  and  silver  nitrate  in  aqueous  alcohol  solutions  at  30°. 
100  cc  anhydrous  hydrazine  dissolve  78  gms.  NH4NQ1  at  room  temp,  with 

decomp.  (Wdsh  and  Brodenon,  19x5.) 

Freezing-point  data  for  mixtures  of  ammonium  nitrate  and  silver  nitrate  are 
given  by  Flavitzldi  (1909)  and  by  Zawidzld  (1904).  The  eutectic  is  at  102.4° 
and  30.9  Mol.  %  AgNQ^    ResulU  for  NH4NQ1  +  TlNQi  are  given  by  Boks  (1902). 
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Reciprocal  Solubility  of  Ammonium  Nitrate  and  Sodium  Nitrate  in 

Water  at  o%  15**  and  30". 

(Fedotieff  and  Koltunoff,  19x4.) 
Sp.  Or.  Sat.  Cms,  per  loo  Gms.  H,0.  Sp.  Gr.  Sat.  Gbm-  per  100  Cms.  ^Q. 


V. 

^  Sd. 

'  NH«NO,. 

NaNCV 

» . 

Sol. 

NH4N(V 

NaNQ,. 

0 

1-354 

0 

73.33 

IS 

1.429 

ISS.3 

7S.38 

0 

1.407 

loss 

66 

IS 

1. 40s 

156.1 

60.76 

0 

1.264 

118. 4 

0 

IS 

1. 3^4 

IS9 

36.  SO 

IS 

1.37s 

0 

83.9 

IS 

I.3SO 

160 

27.79 

IS 

1.386 

24.03 

81.21 

IS 

1.330 

162.3 

17.63 

IS 

1.392 

42.81 

79.34 

IS 

1.298 

167.4 

0 

IS 

1. 401 

64.6 

78.06 

30 

1. 401 

0 

0.12 

IS 

1. 417 

IIO.9 

7S.8I 

30 

I.4SO 

220.8 

88.31 

15 

1.428 

IS2 

7S.3S 

30 

1.329 

232.6 

0 

Solubility  of  Ammonium  Nitrate  in  Aqueous  Ethyl  Alcohol. 

(Fleckenstein  —  Phyaik.  Z.,  6,  4x9,  '05.) 
Grams  of  NH|NO|  Dlnolvcd  per  xoo  Grams  Aq.  Alcohol  of  (Wt.  %): 


»  . 

100%. 

86.77%. 

76.11%. 

$1.65%. 

as.8x%. 

0%. 

20 

2-5 

II 

23 

70 

140 

19s 

30 

4 

14 

32 

90 

i6s 

230 

40 

5 

18 

43 

"5 

196 

277 

so 

6 

24 

55 

144 

244 

365 

60 

75 

30 

70 

X83 

320 

• .  • 

70 

9 

41 

93 

230 

... 

• .  • 

80 

lo-S 

S6 

•     •     « 

•     •     • 

■ .  • 

•  •  • 

Note.  —  The  figures  in  the  preceding  table  were  read  from  curves  shown  in 
the  abridged  report  of  the  work,  and  are,  therefore,  only  approximately  correct. 
Determinations  of  the  solubility  in  methyl  alcohol  solutions  were  also  made  but 
not  quoted  in  the  abstract.  Tne  "Synthetic  Method"  (see  Note,  page  16)  was 
used. 

100  grams  absolute  ethyl  alcohol  dissolve  4.6  grams  NHiNQs  at  14**  and  3.8 
grams  at  20.5^ 

100  grams  absolute  methyl  alcohol  dissolve  14.6  grams  NHiNOs  at  14®,  16.3 
grams  at  18.5°  and  17.1  grams  at  20.5^ 

(Schiff  and  Monsacchi  —  Z.  physik.  Chem.,  31, 377.  '96;  at  ao.5"  de  Bniyn  —  Ibid.,  10,  783,  '93.) 

Solubility  of  Ammonium  Nitrate  in  Aqueous  Ethyl  and  Methyl 
Alcohols  and  in  a  Mixture  of  the  Two  at  30^. 

(Schxeinemaken,  1908^-09.) 
Gms.  per  100  Gma.  Sat.  Sol.  Gms.  per  100  Gms.  Sat.  Sol.  Gms.  per  100  Gms.  Sat.  SoL 


HiO. 

CAOH. 

NH|N(V 

H|Q. 

-CHiOH. 

NH4NQI. 

HiO. 

•CELOH 
+CAOH. 

NH4NO. 

0 

96.4 

3-6 

0 

83.3 

16.7 

3-4 

84.9 

II. 7 

S 

89.6 

6-5 

S 

74.8 

21.3 

S 

82.9 

12.3 

10 

80.4 

10.7 

10 

63.8 

27.1 

10 

74.6 

16.4 

IS 

68.6 

17 

IS 

SO. 7 

3S 

IS 

63. S 

24 

20 

S3S 

26.8 

20 

3S.2 

46.3 

20 

48.2 

3S-I 

2S 

32. s 

44-8 

25 

19.8 

59 

2S 

22.4 

S4 

29.9 

0 

70.1 

29.9 

0 

70.1 

29.9 

0 

70.1 

*  Weight  per  cent  CHiOH  -  5i-7.  CtH«OH  •-  48.3. 

Additional  determinations  of  the  solubility  of  ammonium  nitrate  in  aqueous 
ethyl  alcohol  solutions  at  o®,  30®  and  70**  are  given  by  deWaal  (1910).  At  cer- 
tain concentrations  at  67.5**  the  solutions  separate  into  two  layera. 
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AMMONIUM  Magnesium  NITRATE  2NH4Na.Mg(NO,),. 
100  parts  water  dissolve  lo  parts  salt  at  12.5°. 


(Foucroy.) 


AMMONIUM  Manganic  MOLYBDATE  5(NH4}2Mo04.Mna(Mot07)s.i2HsO. 
100  parts  water  dissolve  0.98  part  salt  at  17^.        (Stnive— J. pr.  Cbem.,  6x; 460,  '54) 

AMMONIUM  OLEATE  Ci7H»C00NH«. 

Solubility  in  Several  Solvents. 

(Falciola.  19x0.) 


Solvent. 

Absolute  Alcohol 

75  per  cent  Alcohol 

I  part  Alcohol  +  2  parts  Ether 

Acetone 


Cms.  CnHnCOONHi  dissolved  per  xoo  oc.  solvent: 


31  at  O* 


59  at  ID** 
8.2  at  20® 
9.4s  at  IS** 
4.7  at  15** 


100   at  50 
10.86  at  30** 
16.9  at 20® 


AMMONIUM  OXALATE  (COONHOlH^O. 

Solubility  in  Water. 

(Av.  curve  fxom  results  ot  Engel,  x888;  Foote  and  Andrew,  1905;  Woudstra.  xgxa;  CoUni,  xgxG.) 


f. 


Gms.  (COONHOs  ^ 
100  Gms.  Sat.  Solution. 


Gms.  (C00NH4)i  per 
xoo  Gms.  Sat.  Sdution. 


f 

0 

2.1 

25 

4.8 

10 

3 

30 

S.6 

15 

35 

40 

7.4 

20 

4.2 

50 

9-3 

i 

SoLUBiLrrY 

in  Aqueous  Solutions  of 

Oxalic  Acid, 

» 

(Woudstra, 

X912.) 

Results  at  30**.     (Interpolated 
from  Original.) 

Results  at  45® 

» 

Gms.  per  xoo 

Gmft.  Sat.  Sol. 

Solid  Phase. 

Gms.  per  xoc 

\  Gms.  Sat.  Sol. 

Solid  Phase. 

{COOSUdf 

(COOH),! 

(COONH4)i. 

(COOH),.' 

0.14 

12.36 

A 

0.22 

21.22 

A 

0.28 

12.78 

A+T 

0.31 

21.31 

tt 

0.30 

12 

T 

053 

20.54 

A+T 

0-39 

ID 

« 

0.56 

21.23 

T 

0.47 

8 

tt 

0.61 

20.55 

0.52 

7 

t€ 

0.54 

20.92 

0.68 

6 

t( 

0.79 

16.44 

I 

S 

« 

1.23 

12.88 

« «c 

2 

396 

(( 

7.16 

7.98 

3 

3.61 

CC 

354 

5.83 

4 

3.60 

u 

565 

5-67 

5 

3-8i 

<i 

6.72 

5-95 

S.98 

4.21 

T+A.  0.     , 

8.74 

6.53 

T+A.  0. 

7 

3  63 

A.O. 

8.93 

6.27 

A.  0. 

8.19 

3  36 

A.  O.+N.  0. 

9.04 

6.14 

« 

7 

2.32 

N.O. 

12.38 

S          A.  O.+N.  0. 

6 

1.02 

tt 

8.31 

3  04 

N.O. 

553 

0.22 

l< 

959 

I -45 

li 

A.  =  Oxalic  Acid  (C00H),.H20. 
A.  O.  =  Acid  Ammonium  Oxalate  (COO)2HNH4.H20. 
T  =  Ammonium  tetroxalate  (COOH)j(COO)2HNH4.2H20. 
N.  O.  =  Neutral  Ammonium  Oxalate  (COONH4)2.H20. 

Additional  data  for  this  system  at  25**  are  given  by  Walden  (1905),  and  at  o^ 
by  Engd  (1888). 
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Solubility  in  Water  of  Mixtures  op  Ammonium  Oxalate  and: 
Other  Oxalates  at  25*".  Other  Ammonium  Salts. 

(Foote  and  Andrew,  1905.)  (Colani,  z9z&) 

Cms.  per  xoo  Gms.  Sat.  Solution.  40  Cms.  per  zoo  Gms.  Sat.  Solution. 

2.79  (CX)0NH4),.Hrf) +25.96  (C00K)A0       15     0.I4  (00ONH«),  +  26.35     NH«a 

4.8  "  +S-7S   <coou).         so   0.67        "       +32.55      " 

5.45  "  +O.59(C00),M«.aHi0    18  O.II  -  +42 .43  a^WiSO* 

6.19  "  -|-i.45(CX)0),Zn.aH,0    50  0.65  "  +4592         " 

5.06  "  +0.28  (COO), Cd.3H,0    19  0.085  "  +62.26  NHiNQ, 

50  0.35  "  +72.11        " 

Both  salts  in  excess  in  every  case.    No  double  salts  formed. 

Solubilitt  of  Ammonium  Oxalate  and  of  Ammonium  Thorium  Oxalate' 

IN  Water  at  25*. 

(James,  Whittemore  and  Holden,  X9Z4.) ' 

The  mixtures  were  constantly  agitated  for  periods  varying  from  many  weeks 
to  several  months. 

Gms.  per  zoo  Gms.  HfO.  _  ...  _.  Gms.  per  xoo  Gms.  HjO.  _  „ .  _. 

.  *>  »        Soud  Phase.  *  ^  »  Solid  Phase* 

5.25  o         (NH4)jCi04         29.47       39.10      2.1.7+2.1.2 

6.04  1.54  "  23.04  29.87  2.1.2 

7.78  4.51  "  16.84  21.18                     " 

10.37  8.87  "  13.27  15.96                     " 

15.46  16.89  "  8.13  .         9.13                     " 


u 


21.47     26.37  5-3^    5  63 

28.18    36.54     "+2.1.7    1.70    1.42 


2.1.7  =  2Th(C,04)j.(NH4)iC,04.7HtO;  2.1.2  =  2Th  (0,04)2.  (NH4)iC,04.2Hi0. 
100  gms.  95%  formic  acid  dissolve  6.2  gms.  (NH4)8Cs04  at  21^      (Aschan.  zgzs.) 
100  cc.  anhydrous  hydrazine  dissolve  44  gms.   (NH4)sCs04  at  room  temp, 
with  evolution  of  ammonia.  (Welsh  and  Brodezson,  zgzs-) 

ABCMONIUM  PALBOTATE  CieHsi0aNH4. 

Solubility  in  Several  Solvents. 

(Faldola,  z9zo.) 

Gms.  CuHaC^NH*  per  zoo  cc.  of: 


f. 

Absolute 
Alcohol. 

75%  Alcohol. 

50%  Alcohol. 

Mixture  of  z  Pt. 

Alcohol  +  3  ParU 

Ether. 

Acetone. 

0 

0.5 

•    •    • 

•  .  . 

•    •    • 

... 

10 

0.7 

1.78 

... 

0-37  (13°) 

0.2  (i3*) 

20 

1.4 

4.33 

S-33 

0.29 

• .  • 

30 

... 

tl.02 

•     •     • 

•  ■  • 

• .  • 

40 

45 

14.84 

6.69 

•  •  • 

•  •  • 

so 

ti 

•    •    • 

•  .  • 

•  •  • 

•  •  • 

AMMONIUM  PHOSPHATES  (NH4)sP04,  (NH4)tHP04,  and  NH«HtP04. 

100  gms.  HsO  dissolve  131  gms.  (NH4)jHP04  at  I5^  du  sat.  sol.  =  1.343. 

(Greenish  and  Smith,  Z90Z.) 

Data  for  the  solubility  of  mono  ammonium  phosphate  in  anhydrous  and  in 
aqueous  ortho  phosphoric  acid,  determined  by  the  synthetic  method,  are  given 
l^  Parravano  and  Mieli,  1908. 


Gms-per 

xooGms. 

Sat.  Solatkni. 

H,PO«. 

NH,.' 

4.1 

22.6 

4.4 

18.4 

10 

13. 1 

20 

7 

30 

7.7 

34.4 

10 

40 

10.2 

48.2 

H.6 

H1PO4. 
40 

NH«. 
9      ^ 

NH4Ha«4 

30 
20.6 

S-4 
4 

30 

3.8 

40 

4 

SO 
60.6 

4.2 
4.4 

61  AMMONIUM  PHOSPHATES 

SoLUBiLiTT  OP  Ammonium  Phosphates  in  Aqueous  Solutions  op  Prtho 

Phosphoric  Acid  at  25*. 

,  OPftrker,  19x4-) 

Cms.  per  xoo  Cms. 
SoUd  Phase.  Sat.  Solution.       Sdid  Phase. 

(NH4)3P04.3H20 

it 

II 

u 
n 

(NH4)a>04.3H,0+  (NH4),HP04 

(NH4)2HP04 

(NH4)iHP04+NH4H2P04 

The  origiiial  figures  have  been  calculated  to  grams,  plotted  on  cross-section 
paper  and  the  above  table  read  from  the  curve. 

Data  for  this  system  are  also  given  by  D'Ans  and  Schreiner  (1916).  The 
^[reementis  satisfactory  except  for  the  (NH4)sP04.3HtO  end  of  the  curve,  for  which 
much  lower  values  for  the  NHs  component  are  given  by  D'Ans  and  Schreiner. 

AMMONIUM  Magnesium  PHOSPHATE  NH4MgP04.6H,0  and  iHsO. 

Solubility  in  Water  and  Salt  Solutions, 

(Bube,  X9ia) 

The  solutions  were  saturated  in  jr-i6  liter  flasks.  The  stirrer  was  introduced 
through  a  mercury  sealed,  connection,  in  order  to  prevent  loss  of  moisture  or 
ammonia  durinp^  the  long  periods  required  for  saturation.  Great  care  was  ex- 
ercised to  elimmate  errors  of  manipulation.  Large  volumes  of  the  saturated 
solutions  were  used  for  analysis.  In  the  cases  where  equilibrium  was  approached 
from  above  (designated  by  *,  in  table  below)  the  mixtures  were  heated  to  about 
90**  for  i  hour,  and  then  cooled  while  being  continually  stirred  for  4-5  hours  at 
50^  and  then  in  a  thermostat  at  25°  for  the  remaining  period  shown. 


<S( 

ill.  ■  ■  i 

25^ 

25 

'Hme  for      ^™s.  P^'  xoo  Gms. 

Sat.  Sol. 

SoUd  Phase. 

Mixed  ^ydxates 
« 

Water 

M 

baturation.  ^  Mg. 
69  hrs.     0.0^ 
9davs  0.0867 

PA. 
0.0965 

0.0992 

NHi. 

... 
... 

H 

U 

ssNHia 

25 

22.7 

25 

14    *^     0.1352 
17  hrs.*  0.1076 
20  days  0.3129 

0.1333 
0.1084 

0.3057 

0.1301 
0.1040 

■   •  • 

If 

Mooohydnte 
Mixed  ^drates 

^uNH^CI+xi 

kNH. 

25.2 

16  hrs.*  0.0249 

0.02025 

•  •  ■ 

Monohydrate 

caMoLMgO. 

per  liter  H^O 

25 

25.2 

27  days 
16  hrs.* 

0.0206 
0.0512 

•  •  • 

Mixed  Hydxates 
Monohydrate 

.^ MoL  CNH|}sHPO«  per  Uter  HiO  24. 25 

;     ...    *  0.1229 

•  ■  • 

•  ■   • 

<i 

Sqlubilitt  of  Ammonium  Magnesium  Phosphate  in  Several  Solvents. 

(Wenger,  xgxx.) 
Cms.  NHtBigPOi  per  xoo  Cms.  Solvent  in: 


■% 


t*.  A-  ,0*  k„  ^of        Mixture  of  I  Pt.        Aq.s%  Aq.  io% 


o  0.023  o.iio  0.060  0.0087 

20  0.052  0.046  0.105  0.0098 

30      ...  0.054  0.II3 

40  0.036  0.064  0.071  0.0136 

50  0.030  0.072  0.093  0.0153 

60  0.040  0.085  0.173  0.0174 

70  0.016  0.083  0.124  0.0178 

8a  0.019  o.ioi  0.191  0.0145 


0165 


0274 


0541 


0731 
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AMMONIUM  Manganese  PHOSPHATE  NH4MnPO«.7HiO. 

Solubility  in  Several  Solvents. 

(Weoger,  19x1.) 


r. 
0 

Water. 

•    •    • 

0.021 

1  |.~v>  •-»»  'v~.».  • 
0.002 

Miztnie  of  i  Pt.  Nm 
(<<»o.96)+4PartsI^ 

O.OII6 

90 

0 

0.020 

0.025 

0.0122 

30 
40 

•  •  • 
0 

0.023 
0.021 

0.034 
0.039 

•  •  • 
O.OI18 

so 
60 

70 

80 

•  ■  • 
0 

0.005 
0.007 

0.023 
0.027 
0.028 

0033 

0.03s 
0.038 

0.041 

0.045 

0.0132 
0.0194 
O.OI9I 
0.0197 

AMMONIUM  Sodium  PHOSPHATES 

Data  for  the  distribution  of  each  of  5  ammonium  sodium  ortho-  and  pyro- 
phosphates between  water  and  chloroform  at  18**,  are  given  by  Abbott  and  Bray 
(1909). 

AMMONIUM  Hydrogen  PHOSPHITE  (NH4H)HPQ,. 

100  grams  water  dissolve  171  grams  (NH4H)HPQi  at  o^  190  grams  at  14.5** 
and  260  grams  at  31^  (Anut..  1887.) 

AMMONIUM  Hypo  PHOSPHITE  NHiHsPOi. 

100  cc.  HiO  dissolve  83  gms.  NH4HsPQi  at  room  temp.     (Squixe  and  Caines.  1905.) 

AMMONIUM  PERMANGANATE  NH4Mn04. 

100  parts  water  dissolve  approximately  8  parts  of  NH4Mn04  at  15^.     (Aachoff.) 


AMMONIUM  PICRATE  CeH,(NOt)sONH4. 

100  cc  HsO  dissolve  i.i  gm.  Am.  picrate  at  room  temp.    (Squire 
100  cc.  90%  alcohol  dissolve  1.2  gm.  Am.  picrate  at  room  temp. 

(Squire 

AMMONIUM  Fluo  SIUCATE  (NH4)iSiFe. 

100  parts  water  dissolve  18.5  parts  (NH4)tSiF6  at  17.5,'*  Sp.  Gr. 

AMMONIUM  SALICYLATE  CeH4.0H.COONH4. 

Solubility  in  Aqueous  Alcohol  Solutions  at  25^ 

(Seidell,  1909, 1910.) 


and  Odnes,  1905.) 

I 

and  Caines,  1905.) 


1.096. 

(StdfaA,  1877.) 


Gms.  C|H»0H 

per  xoo  Gms. 

Solvent. 

O 
20 
40 

SO 
60 


Sp.  Gr.  of 
Sat.  Sol. 

1. 148 
1. 122 
1.088 
1.067 
1.042 


Gms.  C1H4.  Gms.  CiH^H 

OHCOONH4  per  per  xoo  Gms. 

xoo  Gms.  Sat.  Sol.  Sat.  Sol. 

50.8  70 

503  80 

48.3  90 

46.7  95 

44.7  100 


Sp.  Gr.  of 
Sat.  Sol. 

1-015 
0.979 
0.936 
0.907 
0.87s 


AMMONIUM  SELENATE  (NH4)i  Se04 

100  gms.  HsO  dissolve  1.22  gms.  (NH4)s  Se04  at 


12*. 


Gms.  CcIl«.OH. 

COONH4  per  xoo 

Gms.  Sat.  Sol. 

42 

38 
31-6 

27.8 

22.3 


CHittoa,  1907) 
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AMMONIUM  STEABATE  Ci8H»OsNH4. 

Solubility  in  Several  Solvents. 


f. 


(Falciola,  19x0.) 
Cms.  CiaH«0|NHi  per  100  cc.  of: 


Absolute  Aloohd. 

0 

O.I 

10 

0-3 

20 

OS 

30 

0.9 

40 

1.8 

so 

ss 

75%  Alcohol.      50%  Alcohol. 


0.56 

... 
1.83 

s 


0.25 

0.51 

1. 16 

3-21 


Ether. 


O.I 


Acetone. 


0.08  (i3») 

**1 


AMMONIUM  SULFATE  (NH4)2S04. 

Solubility  in  Water. 

(Mulder.) 

Gtimt  (NH4)»SO^  per  100  Grama. 
Water. 

70.6 


%• 


Grams  (NH4)sS04  per  too  Giama. 


O 

5 
10 

IS 

ao 

as 


71.8 
73  o 
74-2 

7S-4 
76.7 


SolutioQ. 
41.4 
41.8 
42.2 
42.6 

43  o 
43-4 


30 
40 

60 

80 
100 
108.9 


Water. 
78.0 
81.0 
88.0 

9S-3 
103 -3 
107  S 


Solution. 

43-8 
44.8 
46.8 
48.8 
50  8 
51 -8 


Sp.  Gr.  of  saturated  solution  at  15^  —  i  248;  at  19^  —  1.241 

Eutectic  point,  Ice  -+-  (NH4)sS04  =  — 19.05**  and  38.4  gms.  (NH4)»S04  per  100 
gms.  sat.  solution. 

Solubility  in  Aqueous  Ammonia  Solutions  at  25^. 

(D'Ans  and  Schreincr,  19x0.) 


Mds.  per  xooo  Gms.  Sat.  Sol. 


Gms.  per  1000  Gms.  Sat.  Sol. 


(NHa). 

(NHJ^4. 

(NH,). 

(NH4),S04. 

0 

328 

0 

433-4 

1.02 

2.60^ 

17.4 

343-6 

I-9S 

2.13 

33-2 

281.5 

3-44 

1-59 

58.6 

210. 1 

S-3S 

1. 16 

91. 1 

153-3 

713 

0.78 

121. 4 

103 

9-47 

0 

161. 2 

0 

Solubility  of  Ammonium  Sulfate  in  Aqueous  Solutions  of  Copper 

Sulfate  at  30*  and  Vice  Versa. 

(Schreinemakeis,  x9xo.) 


Cms.  per  too  Gms.  Set. 
Solution. 

Gms.  per  xoo  Gms.  Sat. 
SoHd  Phase.                         Solution. 

Solid  Phase. 

(NH«),S0«.       CuSO«. 

44             0 

38.32         0.77 

29.27       1. 57 
^17. S3       4.05 
*9-33       11-03 

(NH4)iS04.        CUSO4. 

(NH4)2S04         8.19        13.65 

(NH4)2S04+i.i.6    6.98        16.77 

I.I.6              5.79        20.53 

"             2.45       20.19 

'*                0            20.32 

1. 1.6 

i.i.6+CuS04.5HaO 
CUSO4.5H2O 

*  a  Solubility  of  x.x.6  in  water. 

1. 1. 6  -  CuS04(NH4)iS04.6H,0. 

Several  additional  determinations  for  the  above  system  at  I9^  are  given  by 
RQdorff  (1873).  and  by  SchifiF  (1859). 
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Solubility  of  Ammonium  Sulfate  in  Aqueous  Solutions  of  Ferrous 

Sulfate  at  30*  and  Vice  Versa. 

(Schreinemakers,  19x0  a.) 


Cms.  per  xoo  Cms.  Set. 
Solution. 

Solid  Phase. 

(NH4),S04 

(NH)S0+i.i.6 

1. 1.6 

u 
(( 

Gnu.  per  xoo  Gnu.  Sat. 
Solution. 

Solid  Phase. 

(NH4)tS04.         FeSO<: 
■44.27            0 
43.88            0.79 
34.24            1.72 

19.64         5  70 
16.29         7-9S 

(NHJiSO,.          FeSO*. 

8.90  17.64 

6.44           23.59 

5.91  25.24    I 
5.24           25.24 

0                   24.90' 

I.I.6 
(( 

.i.6+FeS04.7H*0 
FeSO«.7HiO 

II -45       13  13 

i( 

I.I.6  =  (NH4)iS04.FeS04.6H,0. 

Data  for  the  quaternary  system  (NH4)jSO^  -+-  FeS04  +  LisS04  +  H|0  at  30* 
are^  also  given. 

Solubility  op  Ammonium  Sulfate  in  Aqueous  Solutions  op  Lithium 

Sulfate  and  Vice  Versa. 

(Schreinemakers,  Cocheret,  Filippo  and  deWaal,  1905,  1907.) 


Results  at  30*. 

Results  at  50*. 

Gnu.  per  xoo 

Gnu.  Sat. 

Gnu.  per  100 

Gnu.  Sat. 

Solution. 

Solid  Phase. 

Solution. 

Solid  Phase. 

tNHJsSOf 

Li^O*- 

dlH4)|S04. 

Li^4. 

44.1 

0 

(NHJ,S04 

4S-7 

0 

(NH4),S04 

40.8 

3 

43   OS 

S.86 

(NH«)tS04+NH«US04 

395 

6.6 

(NH«),S04+NH«LiS04 

19.65 

16.3s 

NHtUSOt 

30 

10 

NHJJSO* 

13.90 

21.20 

(( 

21.6 

IS 

u 

13 -97 

21.23 

NH«IJS04+Li|S04.HsO 

IS 

20 

tt 

II. 4S 

21.7s 

Li,S04.HiO 

12. s 

21.9 

NH|T.iS04+Li|S04.H^ 

963 

22.79 

(1 

8.9 

23 

LitSOi.HiO 

8.58 

23.09 

M 

0 

2SI 

4< 

7.56 

22.86 

« 

« 

0 

24.3 

f( 

Additional  data  for  the  triple  points  of  the  above  system  at  20®,  57®  and  97* 
are  given  by  Spielrein  (1913),  but  the  terms  in  which  the  results  are  presented 
are  not  clearly  shown. 

Data  for  tne  quaternary  ^stem,  ammonium  sulfate,  lithium  sulfate,  alcohol 
and  water  at  6.5°,  30°  and  50  are  given  by  Schreinemakers  and  van  Dorp  (1907). 

A  mixture  of  an  excess  of  ammonium  and  of  potassium  sulfates  in  water  at 
lo**  was  found  by  RQdorff  (1873)  to  contain  37.97  gms.^  (NH4)iS04  -+-  39.3  gms. 
K1SO4  per  100  gms.  sat.  solution. 

Solubility  op  Ammonium  Sulfate  in  Aqueous  Solutions  op  Sulfuric 

Acid  at  30^ 

(Van  Dorp,  19x0  and  x9xx.} 


QtDB.  per  xoo  Gnu.  Sat. 

Gnu.  per  too  Gnu.  Sat. 

Solution. 

Solid  Phase. 

Solution. 

Solid  Phase. 

(KH«)tS04.           H|SO«'. 

(NH4)iS04.         H,S04.' 

44.3                 0 

(NH4)2S04 

32.8             40 

(NH4)HS( 

43.6            lO 

tt 

26.1          4S 

44.1               13.2 

(NH4),SO«+3.i 

20.9          50 

42.9           IS 

31 

17.6          55 

41                    20 

(( 

17.8          60 

, 

40.8               25 

(( 

20             61.7 

43               30 

(( 

30             62.9 

4SS           33.8 

3.i+(NH4)HSO« 

37              62.2 

42.3           3S 

(NH4)HS04 

3.1  -3l(NH4)iS04].H,SO. 
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Data  for  the  solubility  of  ammonium  sulfate  in  aqueous  solutions  of  sulfuric 
add  of  concentration  extending  to  lo  gm.  mols.  per  liter,  are  given  by  D'Ans 
(1909  and  1913)- 

Data  for  the  solubility  of  ammonium  and  lithium  sulfates  in  concentrated 
suuuric  add  containing  traces  of  water,  at  30^  are  given  by  Van  Dorp  (1913-14). 


Solubility  of  Ammokixtm  Sulfate  in  Aqxtbous  Solution  of  Ethyl 

Alcohol  at  30®  and  at  50®. 

(Results  at  30",  Witwut,  1909;  at  50*,  SrhfWnrmakera  and  de  Baat,  1907.) 

Results  at  30^.    Two  liquid  layers  are  formed  at  concentrations  of  alcohol 
between  5.8  and  62%.    These  have  the  compositions: 


upper  Layer. 

\ 

Lower  Layer. 

per  zoo  Cms.  Sat  Solution. 

Cms.  per  100  Cms.  Sat.  Solution. 

(NH«),S04. 

CAOH. 

H^. 

(NHOiSO.. 

C|H(OH. 

HjS. 

2.2 

56.6 

41.2 

371 

5-8 

57-1 

2.6 

54-5 

42.9 

35-7 

6.3 

S8 

3-4 

52-3 

44-3 

33-8 

7-4 

58.8 

13.2 

31 -8 

SS- 

21.7 

18.4 

59-9 

17 

25 

S8 

17 

2S 

S8 

At  a  concentration  of  62%  alcohol  the  liquid  is  homogeneous  and  contains 
1.3  gms.  (NH4)sS04  per  100  gms.  sat.  solution,  At  90.4%  alcohol  no  (NH4)sS04 
is  dissolved. 

Results  at  50^ 

Gms.  per  xoo  Gms.  Saturated  Solution. 


(NHJtSO.. 

CiH^H. 

H^. 

43  02 

2.32 

54.66 

41. 1 

41 

54.8 

1.2 

64.5 

34.3 

0.2 

755 

24.3 

Between  the  concentrations  4.1  and  64.5%  CtHiOH  the  mixtures  separate 
into  two  layers.  The  percentage  composition  of  each  member  of  several  such 
conjoined  layers,  is  as  follows: 


Upper  Layer. 

Lower  Layer. 

Gms.  per  xoo  Gms.  Sat.  Solution. 

'  Gms.  1 

per  zoo  Gms.  Set.  Solution. 

CNHJiSO*. 

CiH^IL 

H^.' 

(NH«}|S0«. 

.   CAOH. 

HA' 

1.2 

64.5 

34.3 

41. 1 

41 

54 

,8 

1.6 

60 

38.4 

36.8 

6 

57  • 

.2 

3.8 

SO 

46.2 

30.8 

9 

60. 

.2 

7.4 

40 

52.6 

26.6 

12 

61 

.4 

ID 

34.4 

SS'^ 

23.6 

15 

61 

•4 

Two  determinations  at  o*  by  deWaal  (19 10)  gave  30  gms.  (NH4)sS04  per  100 
gms.  sat.  solution  in  9.41%  alcohol  and  0.14  gm.  (NHOtSOt  in  73.03%  alcohol. 
Between  these  concentrations  of  alcohol  two  liquid  layers  are  formed. 

100  gms.  95%  formic  add  dissolve  25.4  gms.  (NH4)iS04  at  16.5**. 

(Ascfaaa,  X9X3.) 
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Solubility  of  Ammonium  Sulfate  in  Aqueous  Ethyl  Alcohol  Solutions. 

{Continued,) 

(Thiube  and  Neubeig  —  Z-  physik.  Chem.  i>  510,  '87;  Bodl&nder  —  Ibid.  7t3i8i  *9i;  Sdudneraaker — 
Ibid.  23*  657.  '97 ;  de  Bniyn —  Ibid.  32,  68,  '00;  Linebargcr  —  Am.  Qi.  J.  X4«  380k  'pa.) 

Upper  Layer  Reralts.  Lower  Layer  Results. 

Grama  per  100  Cms.  Solu-  Gma.  CJELOH      Gtaa,  (NH4)sS04  per  too  (. 

^ .  __o    ._o  ^  s  Solution  at: 


aon  ai 

io''-40"'. 

per  zoo  Cms. 

(^OH. 

(NH4)sS0«. 

Solution. 

100 

00 

0 

80 

O.I 

2-5 

70 

03 

S-o 

60 

1.4 

75 

SO 

32 

ICO 

45 

48 

"S 

40 

6.6 

15.0 

35 

9.2 

17s 

30 

12.2 

20.0 

as 

14.6 

t.f.               IS*».  33*. 

42.0  42.6  44 

39. o  40.2  ? 

36.2  37.2  ? 

33-2  34-5  42 

30.0  31  0  35 

27.2  28.0  ? 

24.6  25.2  ? 

22.0  22.4  ? 

20.0  20.0  ? 


Note.  —  When  ammonium  sulfate  is  added  to  aqueous  solutions  of  alcohol, 
it  is  found  that  for  certain  concentrations  and  temperatures  the  solutions  sep- 
arate into  two  liquid  layers,  the  upper  of  which  contains  the  larger  percentage 
of  alcohol. 

Most  of  the  determinations  which  have  been  made  upon  this  system,  as  con- 
tained in  the  papers  referred  to  above,  are  given  in  terpis  of  grams  of  ammo- 
nium sulfate,  of  alcohol  and  of  water  per  100  grams  of  these  three  components 
taken  together.  Those  results  which  are  given  in  other  terms  can  be  readily 
calculated  to  this  basis,  and  it  is,  therefore,  possible  to  make  a  comparison  of  the 
several  sets  of  determinations  by  plotting  on  cross-section  paper  and  drawing 
curves  through  the  points.  In  the  present  case  the  grams  of  alcohol  per  100 
grams  of  solution  were  taken  as  ordinates,  and  the  grams  of  ammonium  sulfate 
in  the  same  quantity  of  each  solution  taken  as  abscissae.  It  was  found  that  a 
single  curve  could  be  drawn  through  practically  all  the  points  representing  the 
upper  layer  solutions  at  the  several  temperatures,  but  the  points  for  the  solutions 
containing  the  larger  amounts  of  water  gave  curves  which  diverged  with  increase 
of  temperature.  The  results  given  for  33®  in  the  above  table  are  not  to 
be  accepted  as  correct  until  further  work  has  been  done. 


Solubility  of  Ammonium  Sulfate  in  Aqueous  Propyl  Alcohol  Solutions 

AT  20®. 

(Lioebaiger— Am.  Ch.  J.  14, 380,  '92.) 

Cms  per  xoo  Gms.  Gma.  per  xoo  Gma. 

Solution.  Solution. 


CsHrOH. 

(Niu)sso«: 

CsHtOH. 

(NH4)sSO.: 

70 

0.4 

40 

3-2 

6c 

I.O 

30 

4.8 

SO 

2.0 

20 

6.7 

67     ABSMONTOM  Cadmium  SULFATE 

AISMONIUM  Cadmium  SULFATE    (NH4)tCd(S04)i6HsO. 

loo  cc.  HsO  dissolve  72.3  gms.  (NH^tCdCSOOt  at  25**.  (Locke,  1901.) 

AMMONIUM  Chromium  SULFATE  (Alum)  (NH4)iCr2(S04)4.24HiO. 

100  cc.  HiO  dissolve  10.78  gms.  anhydrous  or  21.21  gms.  hydrated  salt  at  25**. 

(Locke,  X90X.) 

AMMONIUM  Cobalt  SULFATE  (NH4)sCo(SO4)s.6Hi0. 

Solubility  in  Water. 


■wa««0  ^ 

Ch.  J.  37,  4501 

'ox.) 

J»      J"!   «••   -J    • 

Gms.  (NH4)sCo(S04)9 

Gms.  (NH«)iCo(S04)i 

t». 

per  100 

Gms. 

t*. 

per 

ICO  Gms. 

Water. 

Sdutioiu 

Water. 

SoluUoQ? 

0 

6.0 

5-7 

40 

22.0 

18.0 

10 

95 

8.7 

so 

27.0 

21.3 

20 

13  0 

"■5 

60 

335 

251 

25 

14.72 

12.8 

70 

40.0 

28.6 

30 

17.0 

14-5 

80 

49  0 

32 -9 

Note.  —  The  determinations  reported  by  the  above  named  inves- 
tigators were  plotted  on  cross-section  paper  and  although  considerable 
variations  were  noted,  an  average  curve  which  probably  represents 
very  nearly  the  true  conditions  was  drawn  through  them,  and  the  above 
table  made  from  this  ctuve. 

AMMONIUM  Indium  SULFATE  (NH4)tInt(S04)4.24H,0. 

100  gms.  Hi0  dissolve  200  gms.  salt  at  16°  and  400  gms.  at  30**.     (ROasler,  1873.) 


AMMONIUM  Iron  SULFATE  (Mum)  (NH4)sFei(S04)4.24H20. 

100  cc  HsO  dissolve  ^4.1 
25^    Sp.  gr.  of  saturated  sol 


100  cc  HsO  dissolve  44.15  ^ms.  anhvdrous  or  124.40  gms.  hydrated  salt  at 

iolution  at  15*  =  1.203.  (Locke,  xgox.) 


AISMONIUM  Iron  SULFATE  (ferrous)   (NH4)sFe(SO4)s.6Hs0. 

Solubility  in  Water. 

CTobler;  at  as*,  Locke  —  Am.  Ch.  J.  auc,  459>  'ox.) 

^o       G.  (NH4)9Fe(S04)s     ao  G.  (NH«)aFe(S04)9        ^o  G.  (NH«)sFe(S04)a 

•  •        per  xoo  g.  HjO.        *  '  per  xoo  g.  HjO.  *  '  per  100  g.  HjO. 

o  12-5  25  2S.o(T)  50  40 

IS  20  o  25  35.1  (L)  70  52 

40  330 

AMMONIUM  Lead  SULFATE  (NH4)sS04.PbS04. 

Solubility  in  Water. 

(Bane,  1909.) 
Gn».  (NHJtSO,  per  100  Gm..  g^  p^^ 

(NH«),S04.PbS0« 

(( 
it 
it 


»  . 

Sat.  Solution. 

Water. 

20 

12.17 

13-86 

so 

16.  IS 

19-25 

7S 

19-52 

1 

^4.31 

00 

22.74 

29.42 

4 
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AMMONIUM  Lithium  SULFATE  NH4LiSO«. 

Solubility  in  Water. 

(Schrrfiifnnakew,  Cocheret.  FUippo  and  deWaal,  1905, 1907.; 


Gnu.  NUJ.iSO« 
per  zoo  Oms. 

Cms.  NHJJSQi 

f. 

Solid  Phase. 

f. 

per  tooGmi. 

SnlidPhiw. 

Sat.  Sol. 

Sat.  Sol. 

0 

0 

Ice 

—  10 

35 -25 

NHJ,iS04 

-  5 

14 

u 

fio 

35-58 

it 

—  10 

23'S 

a 

30 

^q.S; 

u 

-15 

29.7 

it 

SO 

36 

u 

—  2o.6Eutec. 

3SIS 

Ice+NH4LiS04 

70 

36.18 

tt 

AISMONIUM  Magnesium  SULFATE  (NH4)iMg(S04)i. 

Solubility  of  Ammonium  Magnesium  Sulfate  in  Water. 

(Porlezza,  1914-) 

_  Cms.  per  100  Gms.  _  ...  _.  _     Gms.  per  100  Gma.     ^  ,. ,  ,^ 

f.  'c,^  c^i  *   iir  >  ,  Solid  Phase.  f.     v.  .  «.,  "  w  > — '     Solid  Phase. 

Sat.  Sol.     Water.  Set.  Sol.     Water. 

—0.34  1. 01  1.02  Ice  20  15.23  17.96  (NH«)iBfg(SOJt 

—0.80  2.98  3.07  "  25  16.45  19.69 

-1.23  4.92  5.17  "  30  17.84  21.71 

—  1.60  6.56  7.02  "  40  20.51  25.86  " 

—  2.02  8.34  9.10  "  50  23.18  30.17  •• 

— 2.34Eutec ice+(NHOiMg(S04)»     60    26.02    35.17  * 

O        10.58   11.83    (NHJMgSO,     80  32.58  48.32 
10        12.75   14.61       "        100  39.66  65.72      "   . 

AMMONIUM  Manganese  SULFATE  (NH4)2Mn(S04)s.6H,0. 

100  cc.  water  dissolve  37.2  gms.  (NH4)iMn(S04)i  at  25**.  (Locke,  1901.) 

AMMONIUM  Nickel  SULFATE  (NH4)2Ni(S04)i.6HA 

Solubility  in  Water. 

(Average  curve  from  Tobler,  Locke,  at  a^.) 

G.  (NH4)sNi(S04)s 
per  100  Gms. 


Water. 

Solution. 

0 
10 
20 

1.0 
4.0 

6-5 

0.99 

3  85 
6.10 

25 
30 

7-57 
9.0 

7.04 
8  45 

G. 

(NH4)2Ni(S04>f 

t«. 

per 

100  Gmf. 

Water. 

Solutianl 

40 

12 

.0 

10.72 

SO 

145 

12.96 

60 

17 

.0 

14.  S3 

70 

20 

.0 

16.66 

AMMONIUM  Sodium  SULFATE  NH4NaS04.2H20. 

100  gms.  water  dissolve  46.6  gms.  NH4.NaSO4.2H1O  at  15"*  Sp.  Gr.,  of  Sol. 
1.1749. 

AMMONIUM  Strontium  SULFATE  (NH4}iS04.SrS04. 

Solubility  in  Water. 

(Barre,  xqog.) 
*•  Gms.  (NH4)»S04  per  100  Gms. 

Sat.  Solution.  Water. 

50  ^43.99  78.54       (NH4)2S04.SrS04+SrS04 

7S  45  40  83.15  " 

100  46.27  66.2 
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AMMONIUM  Vanadium  SULFATE  (Alum)   (NH4)tVs(S04)424H,0. 

loo  cc  HtO  dissolve  31.69  gms.  anhydrous  or  78.50  gms.  hydrated  salt  at  25^. 

(Locke.) 

AMMONIUM  Zinc  SULFATE  (NH4)3Zn(S04)s.6H20. 

SoLUBBLmr  IN  Water. 

(Avenge  curve,  see  None,  p.  67,  Tobler,  Locke,  at  7$*-) 

G.  (NH«)A(S04)9  G.  (NH4)iZn(SO«)i 

f  •.  per  xoo  Gms.  %  o^ 

40 

so 
60 

70 

80 


Solotioii. 

Water. 

0 

6.54 

7.0 

10 

8.67 

95 

do 

II. II 

12.S 

as 

12.36 

14. 1 

30 

13-79 

16.0 

per  100  Gms. 


Solutioa. 
16.66 
20.0 

331 

as -9 
39.6 


Water. 
20 

2S 
30 

35 

42 


(Marshall,  1891.} 


AMMONIUM  PE&SULFATE  (NH4)sSsQs. 

100  parts  HiO  dissolve  58.2  parts  (NH4)tSsOt  at  o"". 

AMMONIUM  Sodium  Hydrogen  SULFITE  (NH4)NasH(SO,)t4HiO. 
100  gms.  HsO  dissolve  42.3  gms.  salt  at  12.4^  and  48.5**  gms.  at  15^. 

(Schwincker,  1889.) 

AMMONIUM  Antimony  SULFIDE  (Sulfoantimonate)  (NH4)iSbS4.4HtO. 

Solubility  in  Water  and  in  Aqueous  Alcohol. 

(Donk,  X908.) 

In  Water.  In  Aqueous  Alcohol  at  lO^ 

Gms.  per  100  Gms.  Sat.  Solution. 


f. 

per^aS^^^                 Solid  IW. 

-  1-9 

-  5 

9.9                         Ice 
20 

-  8 

-^35 
0   . 
+20 

30.2 

41.6         Ice+  (NH4),SbS4.4H40 

41.6               CNH«)aSbS44H:0 

47-7 

30 

54-5 

CiHiOH. 

(NHJtSbSi. 

0 

43-2 

S-i 

35-9 

19. 1 

231 

431 

8.7 

53-1 

4-1 

93-3 

0 

AMMONIUM  /^-Naphthalene  Mono  SULFONATE  C10H17SOSNH4. 

100  cc.  of  the  saturated  aqueous  solution  contain  13.05  gms.  of  the  salt  at 
25",  and  du  —  1.034.  (Witt,  19x5.) 

AMMONIUM  Phenanthrene  Mono  SULFONATES  Ci4H9SO}NH4  (2),  (3)  and 
^^^''  Solubility  in  Water  at  20^ 

(Sandquist,  1912.) 

100  gms.  HjO  dissolve  0.37  gnis.  Ci4H»SO»NH4  (2). 
100  gms.  HjO  dissolve  0.26  gms.  C14H9SO8NH4  (3). 
100  gms.  HjO  dissolve  4.41  gms.  Ci4H»SO|NH4  (10). 

AMMONIUM  2.5  di-iodobenzene  SULFONATE  CeHsIsS0,(NH4). 

100  gms.  HtO  dissolve  4.35  gms.  salt  at  20°.  (Boyle,  1909.) 


(Fenton,  1898.) 


AMMONIUM  TARTRATES   (NH4)3C«H40e. 

100  cc.  HjO  dissolve  2.83  gms.  (NH4)2C4H40«.2HiO  at  o®. 
100  cc.  HjO  dissolve  5.9  gms.  (NH4)2C4H40a  at  15**  {d  =  1.04). 

(Grecaaish  and  Smith,  1903.) 

AMMONIUM  Lithium  TARTRATES  dextro  and  racemic. 

loogms.  sat.  sol.  in  H2O  contain  13.104  ^ms.  racemate  (NH4)Li(C4H40A).HsO  at  20^ 
100  gms.  sat.  solution  in  HsO  contain  14.186  gms.  dextro  (NH4)Li(C4H406). 

\  HjO  at  20**.  (Schlossberg.  1900.) 

Freezing-point  data  for  mixtures  of  water  and  ammonium  tartrate  and  of 

water  andammonium  racemate  are  given  by  Bruni  and  Finzi  (1905). 


ABSMONIXTM  THIOCYANATE        70 

AMMONIUM  THIOCYANATE  NH4SCN 

Solubility  in  Water.  ^ 

(Avenge  curve  from  results  of  RQdorff,  x868  and  1872;  Wassalijew,  19x0;  Sraits  and  Kettner.  xgxa.) 


*• 

Gms.  NH4SCN 

Sniul  Phftv 

». 

Gms.  NILSCN 

SoUd 

per  xoo  Gms.  Sat.  Sol. 

wOlMA  JTuaSC. 

*'    per  100  Gms.  Sat.  Sol.      Phase. 

—  10 

20 

Ice 

0 

545 

NH4SCN 

-IS 

28. s 

(( 

+  10 

59 

« 

—  20 

3SS 

(( 

20 

63 

U 

-25. 

2      42  Eutec. 

Ice+NH«SCN 

25 

65 -5 

t€ 

—  lO 

SO 

NH«SCN 

30 

67 -5 

it 

Data  for  the  system  ammonium  thiocyanate,  thiourea  and  water  at  25**  are 
given  by  Smits  and  Kettner  (1912)  in  the  form  of  a  triangular  diagram,  but  the 
numerical  results  are  omitted.  The  diagram  confirms  the  freezing-point  lowering 
results  in  showing  that  the  molecular  compound  NH4SCN.4(NH4)2CS  is  formed. 

100  gms.  acetonitrile  dissolve  7.52  gms.  NH4SCN  at  18**.    (Naumami  and  Schier,  X9X4.) 

Freezing-point  curves  have  been  determined  for  the  following  mixtures: 

Ammonium  Thiocvanate  H-  Ammonia.  (Bradley  and  Alexander,  x9xa.) 

**  4-  Potassium  Thiocyanate.  (Wraesnewsky,  x9xa.) 

"  "  4-  Thiocarbamide  (Thiourea).      (Renolds  and  Werner.  X903; 

Findlay,  X904;  Atkins  and  Werner,  X912;  Smits  and  Kettner,  19x2;  Wrsonewsky,  X9X2.) 

ABSMONIXTM  URATE  (Primary)  C»H,N40,NH4. 

Solubility  of  the  Lactam  and  Lactim  Forms  in  Water. 

(Gudzeit,  X90&-09.) 

Gms.  of  Each  per  xooo  cc.  Sat.  Solution. 

V.  , " ^ 

Lactam.  Lactim.  Mixture  of  the  Two. 

18         0.456         0.304         0.414 

37      0.817      0.540      0.741 

ABSMONIXTM  Meta  VANADATE  NH4V0». 

Solubility  in  Water  and  in  Aqueous  Ammonium  Salt  and  Ammonium 

Hydroxide  Solutions. 

(Meyer,  X909.) 
Gms.  per  xooo  cc.  in  Each  Solvent. 


■ 

Water. 

0.05  n. 

nhSci. 

18 

4-35 

1.66 

25 

6.08 

2.63 

35 

10.77 

S-2I 

45 

15-71 

8.88 

55 

19.97 

II. 18 

70 

30-47 

... 

0.1  n. 

0.05  n. 
NHiNQ,. 

o.x  n. 

o.o668  iL 

NH«C1. 

NH4NO,. 

NH,. 

0.41 

1.67 

0.58 

5-58 

1. 17 

2.77 

1.23 

7.06 

2.69 

■    •    • 

«    •    • 

... 

5  40 

■    •    • 

•    •    • 

... 

7.40 

•    •    • 

•    •    • 

... 

.245  n. 
NH|. 

97      12.06 


—    -^ 
0.58811. 

NHf 


8 


58      12.66 


100  cc.  anhydrous  hydrazine  dissolve  2  gms.  ammonium  metavanadate  at 
room  temp.  (Welsh  and  Bxoderson,  x9X5.) 

AMYQDALIN  CzoHjrNO.aHsO. 

100  gms.  trichlorethylene  dissolve  0.029  gm.  amygdalin  at  15^ 

(Wester  and  Bruins,  19x4.) 

AMYL  AOETATE  BXJTYRATE,  FORMATE,  etc. 

Solubility  in  Water  and  in  Aqueous  Alcohol  at  20^ 

[(Bancroft—  Phys.  Rev.  3,  131,  196,  aos,  *9S'*96;  Thiube.— Ber.  17,  3304.  '84O 

PjrfAr  <*•  Ester  per       Sp.  Gr.  «^^  cc.  Ester  per  Sp.  Gr, 

*^®'-  xooccHaO.       of  Ester.  ^^^^'  loocc.HjO.  ofErter. 

Amy!  acetate       0.2  0.88    Amy!  propionate    o.i  0.88 

Iso  amyl  acetate  0.2(1.2?)      ...     Iso  amyl  formate   o .  3  (gms.  at  2 2**) 
Amy!  but3a'ate    o .  06  0.85 
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AMTL  AGITATE 


SOLUBILITT  IN  AqUEOUS  AlCOHOL  AT  RoOM  TSMPERATURB. 

(Pfeiflfer,  189a.) 

Solubility  of  Iso  Amyl  Acetate  Solubility  of  Amyl  Acetate  and  Amyl 
in  Aq.  Alcohol  Mixtures.  Formate  in  Aq.  Alcohol  Mixtures. 


cc.  Iso  Amy! 


ccH«0. 
7 

6 

5 
3  61 

3.01 

3.60 


acetate. 

0.41 

0.7 

I  31 

30 

4.0 


cc.  CaH^H 

in  Mixture. 

CC  HaO  added  to  cau.te  separation 
of  second  phase  in  mixtures  of  the 
given  amounts  of  alcohol  and  3  cc 
portions  of : 

Amyl 
Formate. 

Amyl' 
Acetate. 

3 

1.80 

1.76 

9 

8.77 

9  03 

IS 

17.01 

17   52 

31 

27.06 

26.99 

37 

38.31 

37  23 

33 

50 -71 

48.41 

39 

65.21 

■  • . 

45 

85.10 

•  •  • 

48 

94.20 

« •  0 

AMTL  ALCOHOL  CJIuOH. 

Solubility  op  Amyl  Alcohol  in  Water  at  22°. 

(Herz  —  Ber.  3i»  8671,  '98.) 

ICO  CC.   water  dissolve  3.284  cc.   amyl  alcohol.     Sp.  Gr. 

tion  B  0.9949,  Volume  «  102.99  cc. 
100  cc.   amyl  alcohol  dissolve   2.214  cc.   water.     Sp.  Gt. 

tion  =  0.8248,  Volimie  =»  101.28  cc. 
Sp.  Or.  of  HjO  at  22**  «  0.9980;  Sp.  Or.  of  amyl  alcohol  at  22°=  0.8133. 

Solubility  in  Aqueous  Solutions  of  Ethyl  Alcohol. 

(Pfeiffer,  1892;  Bancroft,  1895-^6.) 


of 
of 


solu- 
solu- 


Mixture  of 

cc  H/) 

met 

added  to* 

Mixture  of 

c.cH.0 
Mixl 

Added  to* 

CJInOH+CJLOH 

ureat 

CftHuOH+CalLOH 

^ure  at 

cc.                cc 

9.I-. 

19.  J*. 

cc              cc 

13.3". 

17.4*. 

3              3 

3.21 

35 

3           3 

3  36 

3.47 

3              6 

10.3s 

10.80 

6           3 

2.20 

2.25 

3              9 

18.34 

19.10 

9           3 

2.10 

2. IS 

3             12 

27.47 

29  IS 

12           3 

2.10 

2.10 

3            IS 

41.25 

43  IS 

IS           3 

2.10 

2.10 

t*  Jut  enoogh  water  was  added  to  produce  dondineas. 

Note.  —  The  effect  of  various  amounts  of  a  large  number  of  salts 
upon  the  temperattire  (39.8°)  at  which  a  mixture  of  20  cc.  of  amyl 
alcohol  +  20  cc.  of  ethyl  alcohol  +  32.9  cc.  of  water  becomes  homo- 
geneous has  beeai  investigated  by  Pfeiffer  (Z.  phys.  Ch.  9,  444,  '92). 
The  results  are  no  doubt  of  interest  from  a  solubility  standpoint,  but 
their  recalculation  to  terms  suitable  for  presentation  in  the  present 
compilation  has  not  been  attempted. 

Distribution  of  Isoamyl  Alcohol  between  Water  and  Cotton  Seed 

Oil  at  25". 

(Wroth  and  Reid,  X9i6.) 
Cms.  CtHuOH  per  xoo  cc  _    . 


)il  Layer. 

H^  Layer. 

1.947 

0-9153 

0.470 

2.195 

I.II56 

0.508 

2.273 

I . 1050 

0.486 

2.372 

0-9995 

0.421 

AM7L  ALCOHOL 
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S(H.UBILITY  OF  AmYL  AlCOHOL  IN  WaTBR  AND  IN  ^QUKOUS  SOLUTIONS  OF 

Ethyl  and  Methyl  Alcohols.     ' 

(Fontein,  19x0.) 

In  Aq.  Ethyl  Alcohol.* 


r. 

20 

40 

60 

80 
100 
120 
140 
160 
170 
180 

187.  s 


In  Water. 

Gms.  CftHiiOH  per 
xooGms. 


In  Aq.  Methyl  AlcohoLf 


Lsyer. 

4 
2.6 

2.6 

2.1 

3 

3 

3.8 

5 

7-3 

9-3 

13s 


C^uOH 
Layer. 


v. 


Gms.  CiHiiOH  per 
Gms. 


100 


C|H«OH+H,0  QiHiiOH 


45 

90.7  20 

90.6  40 

89.5  60 

88  67.8 

86  70 

83.8  80 

80.8  90 

76.4  94-2 
70 

65.1 

S7-3 
(crit.  temp.) 

*  Of  33-55  per  cent  CAOH. 


Layer. 
16.2 
20.8 
26.7 

33 


Layer. 


36s 
40.8 

47 


24.4 

73-7 
70.1 

64 


(crit.  temp.) 


f. 
3.6 

20 

38.4 
40 

SO 
60 

70 

72 


Gms.  CtHiiOH  per 
lop  Gms. 

CH/)H+H^  CkHnQH 
Layer.  Layer. 


II 

19-3 

•  •  • 

31.2 
371 

43-3 
52-7 


78.4 

78 
74.8 

71.6 
(crit.  temp.) 


t  Of  33  per  cent  CH/)H. 


The  "synthetic  method"  was  used  for  the  preceding  determinations.  Fer- 
mentation amy!  alcohol  of  b.  pt.  I3i**-i3i.d.^  and  dn.i  »  0.814  was  employed. 
It  contained  16%  of  optically  active  amyl  alcohol.  Many  other  series  ot  deter- 
minations were  made  with  solvents  containing  other  percentages  of  ethyl  and 
methyl  alcohol.  Also,  other  series  were  made  for  tne  above-named  temarv 
systems  at  constant  temperatures  from  which  binodal  curves  were  obtained. 
The  author  uses  a  very  ingenious  indirect  method  for  determining  the  composi- 
tion of  the  conjugated  solutions.  Data  are  also  given  for  the  distribution  of 
ethyl  alcohol  between  water  and  amyl  alcohol. 

^  The  results  of  Alexejew  (1886)  for  the  solubility  of  amyl  alcohol  in  water 
agree  fairly  well  with  the  above  data. 

AMTL  AMnVB  C»Hu.NHt. 

# 

The  freezing-point  curve  for  mixtures  of  amyl  amine  and  water  is  given  by 
Pickering  (1893). 


Iso  AMTLAMINI  HTBBOCHLOBIDE  CiHu.NH,.Ha  (iso). 

100  gms.  HiO  dissolve  192.2  gms.  of  the  salt  at  25**.  (Peddle  and  Tomer,  1913O 

100  gms.  CHCli  dissolve  5.1  gms.  of  the  salt  at  25^ 

Data  for  the  distribution  of  €-chloramyl  amine  between  water  and  tetra- 
chlorethane  at  o^,  water  and  nitrobenzene  at  25^  and  water  and  benzene  at  25* 
are  given  by  Freundlich  and  Richards  (1912). 

AMYLENB  (Trimethylethylene)  (CH,)tC:CHCH«. 

RsaPROCAL^SOLUBILITT  IN  AniLINB;    DbTBRMINATIONS  BY  SyNTHBTIC  MbTHOD. 

(Konowalow,  1903.) 

C*.  Gms.  Aniline  per  xoo  Gms.  m  Gms.  Aniline  per  xoo  Gms. 

Amykne  Layer.  Aniline  Layer.  *  Amykne  Layer.  Aniline  Layer. 


0 

19s 

81. s 

10      28 

73 

2 

19.7 

80.5 

12       34 

68 

4 

20.  s 

79. s 

13          38. s 

64.7 

6 

21.7 

78 

14      45  ^ 

59 

8 

24.2 

7S.8 

14 .  s  (crit.  temp.)  51 . 6 

^75  AMYLENB 

Solubility  of  Amylbnb  in  Liquid  Carbon  Diozidb. 

(Bftdmer,  1905-^.) 

(Determinations  made  by  the  synthetic  method.) 

t".     (crit.)  31  ro3  201 

Gms.  CfiHio  per  loo  gms.  sat.  sol.  o  38  100 


HYDRATE  (CH,),C(OH)CH,.CH,. 

' '  The  distribution  coefficient  of  amyiene  hydrate  between  olive  oil  and  water 
at  ord.  temp,  is  l.  (Baum,  1899.) 

AKDBOMEDOTOXINE  CaHuOio. 

Solubility  in  Several  Solvents  at  12®  and  at  the  Boiung-Points  of 

THE  Solvents. 

(Zaayer,  z886.) 


<SnlvtM«f 

Gms.  CnHuOu  per  xoo  Cms.  Sat.  Sol.  at : 

Water 

Ethyl  alcohol  (d^  = 

Amyl  alcohol 

Chloroform 

Commercial  ether 

Benzine 

0.821) 

la*.                         B.  Pt. 
2.81                     0.87 
11.70 
1 .  14 

0.26                     0.26 
0.07                     0.07 
0.004 

ANBTHOLE  {p  Propylanisole)  CHsCHCH[4]CeH40CHs. 

Solubility  in  Aqueous  Alcohol  at  20" 

(Schimmel  and  Co.,  Reports,  Oct.  1895,  p.  6.) 

Vol.  per  cent  alcohol  =  -20        25        30       40        50 

Gm.  anethole  per  liter  aq.  alcohol  =so.i2    0.20    0.32    0.86    2. 30 

333.3  gms.  anethole  dissolve  in  one  liter  of  90%  alcohol  at  room  temperature. 

(Squire  and  Gaines,  1905.) 

Freezing-point  data  for  mixtures  of  anethole  and  menthol  are  given  by  Scheuer 
(1910). 

AXnUKE  CiHi(NHt). 

Solubility  in  Water  at  22*. 

(Hers,  Z898;  see  also  Vaubel,  1895;  Aignan  and  Dugas,  1899.) 

loocc.  HiO  dissolve  3.481  cc.  (I^eHiCNHi)  —  Vol.  of  Sol.  =  103.48,  Sp.  Gr.  - 
0.9986. 

100  cc.  CsHs(NHs)  dissolve  5.22  cc.  HjO — Vol.  of  Sol.  =  104.96,  Sp.  Gr.  = 
1. 01 75. 

100  cc.  sat.  aq.  sol.  contain  3.607  gms.  C»HtNHs  at  25**.  (Reidel,  1906.) 

Solubility  of  Aniline  in  Water.    (Determination  by  sjmthetic  method.) 

(Sidgwick,  Pickford  and  Wilsden,  1911.) 


Gms.  (^tHiNHt  per  xoc 

(Gms. 
Layer. 

f. 

Gms.  CANHi  peif'ioo  Gms. 

Aq.  Layer.        Aniline 

Aq.  La3rer. 

Aniline  Layer.' 

3. 611           5.12 

(20^) 

120 

9.1 

14.6 

3-7            S-4 

130 

II. 2 

16.9 

4.2            6.4 

140 

13. S 

19s 

s   .       7.7 

ISO 

17. 1 

24 

6.4           9S 

160 

22 

32 

8             13 

x6s 

26.1 

•   a   • 

r. 

13.8 
30 

SO 
70 

90 
no 

The  critical  solution  temperature  for  aniline  and  water  is  i68^ 

Alexejew  (1886)  and  Rothmund  (1898)  obtained  results  for  the  preceding 

system  which  differ  in  part  quite  widely  from  the  above  table. 

More  recent  determinations,  in  terms  of  cc.  aniline  per  too  cc.  of  mixture,  are 

given  by  Kolthoff  (1917). 


AinUNE 
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Solubility  of  Aniline  in  Aqueous  Solutions  op  Aniline  Hydrochloride. 

(Sidgwick,  Picklonl  and  Wibden,  1911.) 

The  temperatures  at  which  a  second  liauid  phase  separated  from  homogeneous 
mixtures  of  known  amounts  of  aniline  +  nCi  +  HsO  were  determined  for  a  very 
extensive  series  of  mixtures.  The  procedure  consisted  in  first  heating  a  given 
mixture  until  it  became  homogeneous  and  then  cooling  it  slowly,  with  cqpstant 
shaking.  A  critical  turbidity  preceding  the  actual  separatioflt^  by  a  few  de- 
grees was  always  noticed.  The  point  ofseparation  was  taken  a^tj^t  at  which 
a  small  gas  flame  seen  througn  the  liquid  disappeared.  At  hi^er  temper- 
atures, the  observations  were  made  on  mixtures  contained  in  sealed  bulbs.  In 
the  actual  experiments,  binodal  curves  for  mixtures  of  Aq.  HCl  (of  different 
strengths)  and  aniline  were  determined.  By  interpolation  from  these,  the  fol- 
lowing isothermal  curves  were  obtained. 


Isotherm  for  15^ 


Isotherm  for  25^ 


H^  Rich  Mixturet. 

Aniline  Rich  Mixtures. 

HdO  Rich  MiztuRs. 

AnUme  Ridi  Mixtures. 

Cms.  per  100  Gms. 

Gms.  per 

ICO  Cms. 

Gms.  per 

xoo  Gms. 

Gms.  per 

100  Gms. 

Sat.! 

iohitkn. 

Sat.  Solution. 

Sat.  Solution.  « 

Sat.  Solution. 

CHiNHi. 

C^HJfHtJICt 

H^.   C|HftNH«.HCr. 

dUNH,.  < 

::anh«.hci: 

:      H^.  CANHi^a 

3.61S 

0 

7.276 

3.025 

3-681 

0 

14 

8.884 

3  791 

1-529 

7.231 

1.989 

4.020 

3.02 

10.84 

6.062 

4.144 

5  829 

5 -816 

1. 195 

5.380 

11.40 

6.949 

1. 912 

4.940 

11.44 

5.230 

0.340 

7.023 

15-83 

6.043 

0.828 

5-995 

16.03 

5.006 

0.163 

11.86 

19.02 

5.568 

0.363 

10.44 

19-35 

4.960 

0.080 

31.35 

20.15 

53" 

0.089 

26.80 

21.49 

4.942 

0 

59-95 

15-55 

5-299 

0 

Isotherm  for  40^ 

Isotherm  for  60''. 

3-941 

0 

15-65 

8.752 

4.58 

0 

14.27 

5.93 

4.187 

1.523 

10.21 

4.243 

4.87 

1. 512 

9-569 

2.632 

4.371 

3.009 

7.874 

2.166 

5.13 

2.984 

8.109 

1. 112 

4.823 

5.815 

7.069 

1.452 

567 

5.762 

7.492 

0.4876 

6.210 

11.30 

7-058 

0.9669 

7.69 

II.  14 

7.051 

0.2284 

8.779 

15. 55 

6.22s 

0.4052 

"•53 

15.25 

7.047 

O.II38 

38.69 

18 

5  940 

0.0960 

22.80 

16.66 

7.030 

0 

64.20 

12.84 

5.930 

0 

51.10 

14.36 

< 

Isotherm  for  80^. 

Isotherm  for  I00^ 

5-66 

0 

12.31 

3.387 

7.10 

0 

41.57 

"45 

S-9S 

1-495 

9.848 

1.350 

7.68 

1.467 

18.16 

4.995 

6.26 

2.950 

8.998 

0.5857 

15.10 

2.891 

12.76 

1.784 

7.11 

5.678 

8.524 

0 . 2769 

9.60 

5.522 

"37 

0.1836 

9 -95 

10.85 

8.512 

0.1387 

13.60 

10.41 

11.90 

0 

31  18 

14.85 

8.500 

0 

Isotherm  for  120**. 

Isotherm  for  140^. 

9  30 

0 

17.94 

2.459 

13.75 

0 

• 

29.52 

4043 

31.21 

9.497 

14.45 

0 

38.75 

7  384 

21.09 

0 

The  authors  also  calculated  the  position  of  tie  lines  for  the  binodal  curves 
with  the  aid  of  distribution  coefficients,  which  they  determined  at  25^  and  which 
are  quoted  in  a  subsequent  table  (page  78  following). 

Additional  data  for  the  system  aniline  -|-  HCl  +  H|0  at  o*.  25*  and  at  35* 
are  given  by  Thonus  (1913),  and  for  aniline  +  HCl  by  Leopold  (1910)- 
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SoLUBiury  of  Aniune  in  Aqueous  Salt  Solutions  at  i8^ 

(Euler  —  Z.  phyak.  Chan.  49^  307.  *o4.) 

Aq.8alation.       G«n».Salt    Cms.  CA(NHt)  Aq.  Gnas.Sdt  Gms.CiBWKHt) 

nH*Bt»«u«wH*       per  liter,    per  zoo  g.  solvent.  Soludon.  per  liter,   perzoog.aolvent. 

HsO  alone        o  3.61  z  nNaOH  40.06  1.90 

o.5nKCl  37.3  3.15  inLiCl  42.48  2.80 

I  nKCl  74.6  2.68  I  nCaCls  67.25  3.00 

znNa§l  58.5  2.55 

Solubility  of  Aniline  in  Aqueous  Aniline  Hydrochlorids 

Solutions  at  18*^. 

(lidow  —  J.  mas.  phys.  chem.  Ges.  15.  490,  '83;  Ber.  x6^  M97,  '83.) 

BeroentCiH^H^a   Cms.  CeN«NHs  Ptf  cent  CeHiNHs.Ha     Cms.  CeHiN% 

insolvent.  per  zoo  g.  Solvent  in  Solvent.  per  zoo  g.  Solvent. 

S  3-S  30  39  a 

12  S3  35  So-4 

Sqlubilitt  of  Aniline  in  Aqueous  Solutions  of  Glycerol  and 

Vice  Versa. 

(Kolthoff,  Z9Z7.) 

(The  liquids  were  measured  from  biu-ets.    The  determinations  at  lOO^  were 
made  in  sealed  tubes.    The  others  were  made  in  open  tubes.) 

Results  for  the  Solubility  of  Aniline  in  Aqueous  Glycerol. 

Per  cent  Glvcerol  in  ^^  Aniline  dissolved  by  zoo  cc.  of  Aq.  Glycerol  of  Cone,  shown  at: 

Aq.  Mixtine  used.  ^^^  -^  "^  — T  ^ 

o(=wataO         3-2S  3-4  S-6  9-9 

39  S-^S  S'3 

S6  7  5  7-6  ...  28  (s8%  Glycerol) 

6s  ID  ...  ...  38(66%        "     ) 

74.3  11-75  ^^'i 

78  20  20  16 

07  7^  ...  ...  .«• 

Results  for  the  Solubility  of  Aqueous  Glycerol  in  Aniline. 

Per  cent  GWoeiol  in  oc.  of  Aq.  Glycerol  Afiztnxe  dissolved  by  loo  cc.  Aniline  at: 

Aq.  Mixtore  nsed.  ^  ^  J^  ^^  * 

o(=  water)         4.6  5  4  5.3 

39  •••  6.4 


47  5-2 

S6  7.9  7-7 

.74.3  13  I  "7 

78  17.1  14.8 


IS  (S8%  Glycerol) 
17(66%       "     ) 


Distribution  of  Anilinb  bbtwbbn  Water  and  Benzbnb  at  25^ 

(Fanner  and  Warth,  1904.) 

Gma.  C«H|NH|  per  100  cc. 
t  ^  \  Ratio. 

Water  Layer.  CA  Layer. 

0.013s  O.I312  9.7 

0.0122  0.1282  10. s 

0.006s  o.o6s6  10. I 

.£)ata  for  the  distribution  between  water  and  benzene  at  25**  of  each  of  the  fol- 
lowing substituted  anilines;  o,  tn  and  p  nitraniline,  chloraniiine,  bromaniline. 
P  nitrosmethylaniline,  and  p  nitrosodimethylaniline  are  given  by  Farmer  and 
Warth  (1904}. 
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SoLUBiLiTy  OF  Amuine,  Phenol  Mixtxtres  in  Water. 

(SchrdneBaker  —  Z.  phyiik.  Chem.  29,  584;  30»  460,  '90.) 

Milture  used  -■  a«.4  Mols.  Aniline  Mixture  used -> 50  MoIb.  Aniline 

+  74  6  Mob.  Phenol  ,  +50  Mob.  Phend 

GtOM.  ct  Mixture  per  100  Gnit.     *  *  Gnu.  of  Mixture  per  xoo  Cms. 


"^  Aq.  Layer. 

,    A.  +  p. Layer.' 

Aq.  Layer. 

A.  +  p.  Layer. 

40 

S-O 

86.0 

40 

4.0 

91  5 

60 

5  5 

8a  0 

80 

5-5 

85  5 

80 

8.0 

77  0 

100 

8.0 

82  0 

100 

"5 

67  0 

lao 

13  5 

73  5 

no 

19  0 

56  5 

130 

19.0 

66  0 

104 

(crit.  temp.) 

33 

•  •  • 

13s 

23  5 

58  0 

140  (crit  temp.)       35 

Determinations  in  above  table  by  "Synthetic  Method,"  see  Note,  p.  16. 
Schreinemakers  gives  results  for  several  other  mixtures  of  aniline  and  phenol 
which  yield  curves  entirely  similar  to  those  for  the  two  mixtures  here  shown. 

DiSTRIBUnON  OF  ANILINE  BETWEEN: 
(Vaubel  —  J.  pr.  Chem.  [aj  67»  477t  '03.) 

Water  and  Ether.  Water  and  Carbon  Tetrachlaride* 

Comporidon  of  SoluUoos.         Gnu.  CeHsNHsin:        CompoBitian  of  Solutions.    Gms.CeH^NHiin; 

Z.2478    50  cc.  HjO  50  cc.  HjO 

+  20CC.  £ther    0.1671  x.0807    0.3478     +20CC.CCI4    0.3358  0.0 x a 

1.2478     50  cc.  HjO  50  cc.  H,0 

+50 cc.  Ether    0.0835  1.1643     1.2478     +50CC.CCI4    0.2767  1.971 

1.2478    50  cc.  H,0  50  cc.  H,0 

+ zoo  CC.  Ether  0.0594  x.1884    1.2478     +100CC.CCI4  0.1845  1*063 

SoLUBiLTry  OF  Aniline  in  Sulphus. 

(Alexejew  —  Ann.  Phyiik.  Chem.  a8|  305,  '86 ■) 
^  Gms.CeHBNHs  per  100  g.  ^  Gms.  CeHgNHi  per  100  g. 

S.  Layer.    Anilin  Laywt  S.  Layer.     Anilin  Layer. 

100  4  75  130  IS  58 

no  6  70  13s  17.5  47 

X20  10  64  138  (crit  temp.)         23     . . 


Distribution  of  Aniline  between  Water  and  Toluene  at  25^ 

(Riedd,  1906.) 

Note.  —  Mixtures  of  aniline  and  toluene  were  shaken  with  water  and  after 
separation  of  the  two  layers  the  Sp.  Gr.  of  the  A  :  T  mixture  (layer)  was  de- 
termined and  also  the  amount  of  aniline  in  each  layer. 

Solution  Shaken  with  A^S^TSSLJiiS^ !fd7  G"".  CaH^NHi  in  100  cc.  of ; 

AzTMiztam.  Aniltae:  Toluene  B^ture  after     *  . ^  t  __.,     — *«  I^imv  ' 

A.AouiMKv.  In  Mixtures  Used.      Separation.     A.  1  Layer.        Aq.  Layer. 


it 


Bfi  50:50  0.9257       41.5         2.14 

25:75      0.8928     20.7      1.5 
12-5:87.5    0.8737     8.62    0.86 

"'  5-5  =  94-5   0.8661    3.87   0.45 

"  a-S:97-5   0.8627    1.68   021 

The  author  also  gives  data  for  the  distribution  of  aniline  between  toluene 
and  aqueous  solutions  of  KsSOi,  KBQs,  Ba(OH)t,  Sr(OH)i  and  Ca(OH)i. 
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SoLXTBiLiTT  DATA  Dbtbiminbd  BY  THE  Frbezing-Point  METHOD  (see  foot- 
note, page  i)  ARE  Given  for  Mixtures  of  Aniline  (m.  pt.  —5.5**  to  — 6.8*) 
AND  Other  Compounds. 


Name  and  M.  Pt.  of  the  Other  Com- 
pound of  Each  Mixture.. 

Nitiosodimethyl  aniline  (Ss.s'O 
Benzene  (5.42^ 
NitTosobenzene  (63.5**) 
Nitrobenzene  (2.8^ 
o  Dinitrobenzene  (116.5^ 
m  "  (9i») 

P 

s  Trinitrobenzene  (122.2*0 
0  GiloionitiDbeiizeDe  (32  ) 

p  "  (82.5^ 

Benzoic  add  (121.25^ 
Chloioform  (-63°) 
o  Cresol  (30.4*) 
m     "      (4.2<») 

P      "      (33.2^ 
Ethvlacetate  (-83.8^ 
Hyoroquinone 

Allyl  mustard  oil 

o  Chlorophenol 
o  Nitrc^nenol  (46^ 
Iff  -  (96«) 

P  "  ("3") 

HI  Dinitrophenol  (110.5^ 

PSTTOcatecnol  (105") 

Resordnol  (iio^ 

Nitrotoluene  (si-3**) 

Dinitrotduene  (71  ),  1.34;   1.3.5 

and  1.2.6 

Trinitrotoluene  (82*") 

Iflopentane  Qess  than  —34^ 


Data  for  Pint  Eutectic 


M.Pt. 

Wt.  Per  Cent. 

-  9.2 

94.2» 

-12. 5 

77.2 

—30  6 

534 

— 10            92 . 2 
—  8           92.7* 

no  eutecttc 
not  determined ' 

-19. S 

66.1 

—  12.6 
—16.3 

79-7 
72.7 

-71 
-17 

•  ■   • 

21.7 
78.8* 

-30 

-15. S 

74.3  • 

85. S* 

Anthocity. 

(Kremann.  x9Q4-) 

(Kremann  and  Borjanovica,  19x6.) 

(Elremann.  1904') 

(Kremann  and  Rodinit,  1906.) 
(Kremann,  1904.) 
(Kremann  and  Rodinis.  1906.) 
(Kremann,  1904.) 
(Kremann.  1907.) 
(Kremann  and  Rodinis,  1906.) 


ti 


(( 


(Baskov,  X9X3-) 
(Tsakalatos  and  Giiye,  1910.) 
(Kremann,  X906.) 


tt 


89 


62 


(Kremann.  1906;  Philip,  1903.) 

(Wrocxynski  and  Guye,  19x0.) 

(Kremann  and  Rodinis,  1906.) 

(Kumakov  and  Kriat,  X9X3.) 
(Kuniakov  and  Sokiver,  1916.) 


•     •    m 

1 

•  ■  • 

(Bramley.  19x6.) 

-13. s 

80.2 

-18.7 

74.2  • 

.    «                      «• 

-17.5 

86.8* 

M 

-  7.3 

94. 5*' 

(Kremann,  X906.) 

-13 

86. s" 

u 

not  determined 

((Kremann  and  Rodinis.  1906.) 

-17 

89 

(Kremann.  X904*) 

-13- 

80.8 

(Kremann.  X906.) 

-  8 

96.4" 

(C^ampetti  and  del  Groaso,  19Z3O 


1  A  second  eutectic  midtsat  76*  and  contains  7  per  cent  C«H«NHt.  a  molenilar  compound  of  m.  pL  9a* 
and  rontaining  34  per  cent  (^HsNHf  exists  between  these  eutectics.  The  author  also  gives  data  for  the 
cfiect  of  nitrobenzene,  0  nitrophenol  and  of  m  xylene  upon  the  lowering  of  the  m.  pt.  of  the  above  com- 
pound. >  A  break  in  the  curve  at  41.5*  and  39.3  per  cent  C^»NHt  indicates  that  a  molecular  compound 
exists  between  the  first  eutectic  and  this  point.  *  The  first  eutectic  apparently  lies  too  near  pure  aniline 
to  be  detennined.  An  equi-mdecular  compound  oi  aniline  and  s  trinitrobenzene  (m.  pt.  30*)  exists  over 
the  xmnge  pure  aniline  to  the  second  eutectic  which  melts  at  xox**  and  contains  8.7  per  cent  C«HiNH|. 
'  A  second  eutectic  melts  at  o  and  contains  38.7  per  cent  CANHs,  the  molecular  compound  between 
these  paints  melts  at  8.3"  and  contains  46.3  per  cent  C«HiNHf.  *  A  second  eutectic  melts  at  —  sx*  and 
oootains  X7  per  cent  CiHtKHi,  the  mftlfnilar  compound  between  these  points  melts  at  —  X4.6*  and  con- 
tiitts  49  per  cent  C|B^NB|.  •  The  second  eutectic  melts  at  6*  and  oontams  33  per  cent  C|H|NH|,  the 
molecohr  axnpound  melts  at  19.3*  and  contains  47.5  per  cent  CtB^lHt.  ^  There  are  two  eutectics 
between  which  an  equi-molecular  combinatioo  exists.  ■  There  is  a  break  in  the  curve  at  36*  and  4ax. 
per  cent  CfBiiNHt  indirating  the  existence  of  a  moUyuhir  compound  from  the  eutectic  up  to  this  point, 
s  There  is  a  break  in  the  curve  at  43"  and  39.8  per  cent  C«HsNHi  indicating  formation  of  a  molecular 
compound.  >*  There  is  a  break  in  the  curve  at  74*  and  33.9  per  cent  CcHiNHt  indicating  the  existence  of 
ft  molecnlar  compound  from  the  eutectic  up  to  this  point,  u  There  b  a  break  in  the  curve  at  39*  and 
48.9  per  cent  QHtNEt.  ^  A  second  eutectic  melts  at  60*  and  contains  7  per  cent  CcHiNHi,  the  molec- 
ular compounds  melts  at  85*  and  contains  30  per  oeot  C«H|NH|. 
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RsaPROCAL  SOLUBILITT  OF  AnILINB  AND  HBZANB. 

(Keyes  and  Hildebiand,  19x7.) 

i*  of  Complete         Gms.  Hezane  per  zoo  t*  of  Complete        Gms.  Hezane  per  zoo 

Misdbility.  Gms.  Mixture.  Miadbility.  Gms.  Mixture. 


26.1 

9.6 

59-2 

359 

43-9 

14.8 

59-4 

41.6 

45-9 

16.3 

S9.6 

48 

49-9 

20 

579 

62.9 

S1.4 

21 

S3. 9 

73.1 

S6 

27.2 

47.2 

80.6 

58.2 

31 

35. 6 

88.1 

58.2 

34.6 

16. s 

93.8 

RsapROCAL  Solubility  op  Aniline 

and  Phenol.  Dbtbrminbd  bt  the 

t 

Frbbzing-Point  Method. 

(Schreinemakers,  1899.) 

fofMeltiqg. 

Mols.  C|H|NHt 
per  xoo  Mds.    Solid  Phase. 

t*  of  Melting. 

Mols.  CiHiNUt 
perzooMds.   Solid  Phase. 

Mixture. 

Mixture. 

-  6.1 

100 

CANH^ 

30.4  m.  pt. 

50                  1.1 

-  8.9 

96 

u 

28.6 

40 

—  ii.yEutec. 

92 -3 

rANUf+z.z 

22.3 

30 

-  6.S 

90 

I.Z 

i4.8Eutec. 

21.2      z.i+QH^H 

+10.1 

80 

• 

M 

18.4 

20              CJOfilH. 

22 

70 

« 

31.4 

10 

28.5 

60 

M 

37-3 

4 

i.i  -  C.H,NH,.C6H.0H. 

Data  for*  the  solubility  of  aniline  in  cyclohexane  at  pressures  up  to  300  at- 
mospheres are  given  by  Kohnstamm  and  Timmermans  (1913). 

ANILINE  HTDBOCHLORIDE  CHtNHs.HCl. 

ICO  cc.  HtO  dissolve  1 7.8  gms.  of  the  salt  at  15^.       (Niementowski  and  Rosskowski,  Z897.) 
100  gms.  HsO  dissolve  107. 1  gms.  of  the  salt  at  25°.  (Peddle  and  Turner,  19x3.) 

100  gms.  sat.  solution  in  water  contain  52.1  gms.  CtHiNHs.HCl  at  25^ 
100  gms.  sat.  solution  in  aniline  contain  8.89  gms.  CtHiNHt.HCl  at  25®. 

(Sidgwick,  Pickford  and  Wilsden,  x9zx.) 

Distribution  of  Aniline  Hydrochloride  between  Water  and  Aniline  at  25^ 

(Sidgwick.  Pickford  and  Wilsden.  x9zx.) 

Ctq.  C^m.  C^q./Cin.  C»q,  C^i.  C^./Cm.         Cgq,  Cb«,  C^q./Cai. 

o.ii       0.006      19.30      0.6      0.219      2.74      I         0.804      1.24 

0.2  0.020  10  0.7  0.327  2.14  I.I  1.005  I 

0.3  0.043  6.98        0.8        0.471         1.70        1.2         1.228        0.98 

0.4  0.086*  4.65  0.9  0.631  1.43  1.3    *       1. 412  0.92 

0.5  0.146  3.42 

C«q.  a*  gms.  salt  per  100  gms.  aq.  layer.    Cm.  «  gms.  salt  per  100  gms.  ani- 
line layer. 

NitrANIUNES     C,H4NH,N0,.     o,  m,  and  p. 

Solubility  in  Water. 

(Gsaellj  and  Thomsoa  — '  J.  Chem.  Sec.  53t  768,  *SS\  Vaubel  —  J.  pr.  Chem.  [a]  Sat  73t  '05;  t^boft  aeP, 

lAwenherz— ^.  physik.  Chem.  aSt  4071  '98.) 

"  Grams  Nitraniline  per  Liter  of  Solution. 

t\  e • H 

Ortho  Nitraniline.    MeU  Nitraniline.    Para  Nitraniline. 

20  ...  I.I4-I.67  0.77-0.80 

24.2  1.25(25°)         1.205 

27.3  ...  1.422 

100  00.  HsO  dissolve  2.2  gms.  p  nitraniline  at  loo^  (Jaeger  and  Kregtcn.  191a.) 
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Solubility  of  Ortho  and  ot  Meta  Nitraniune  in  Hydrochloric 

Acm. 

(LowcnhcR.) 


Ortho  Nitranilinc  at  25^ 

Meta  Nitraniline. 

G.  Mob.  per  Liter.       Grams  per  liter. 

G.  Mols.  per  Liter.        Grams  per  Liter. 

HQ      CsHiNUi.         Ha      OHiNHs. 

'hQ         CsHsNHs:      HQ       C^Ha. 

0.0      0.0091      0.0      1.25 

(25°)       0.0            0.0091      0.0        1.20 

0.63    0.0143    22.97    ^-97 

(26.5**)  0.0125      0.0183      0.46      2.53 

0.9s    0.0174    3463    2.40 

i^3'3)  0024J    0.0274    0.90    3.85 

1.26    0.0215    4.<)-94    3*97 

Solubility  Data  Dbtbrminbd  by  the  Frbezing-Point  Method  Are  Given 

FOR  THE  Following  Mixtures. 


o  Nitraniline  +  m  Nitraniline 


o 

P 
o 
Iff 

* 

o 
m 

P 
o 

m 
P 


P 
m 

o 
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+  P 
+  P 

+  0  Nitracentanilide 

+  p  Nitroeoaniline 

+  Benzene 

+ 

+ 

+  Nitrobenzene 

+ 


(Kiemaim,  19x0;  Valetoa,  19x0;  HoUeman,  Hutogs 
and  van  der  Linden,  X9xx,  Nichols,  19x8.) 

(Jaeger,  1906.) 

(Ja^er  and  van  Kicgten,  X9X3.) 

(Bogojawlensky,  Winogcadow  and  Bogalubow,  1906.) 


M 


w 


M 


W 


II 


it 


•  I 


II 


+  Ethylenebromide 

+ 

+ 

+  m  Dinitrobenzene 

+  s  Trinitrobenzene 

+  s 

+  Naphthalene 

+  Phenol 

+ 


M 
M 


« 


(Crompton  and  Whitely,  1895.) 

(Smith  and  Walts,  x9zo;  Sudboroui^  and  Beaid,  X9xa) 


u 


14 


(( 


M 


(Pushin  and  Grebenschikav,  xgxj.) 
(Kremann  and  Rodinis,  1906.) 


tt 


II 


tt 


tt 


tt 


s  Tribromaniline  +  2  Chlor,  4.6  Dibromaniline 
p  Nitroethylaniline  +  p  Nitrosoethylaniline 
P     **     propylaniline  +  p  Nitroeopropylaniline 
Nitrodiethylaniline  +  Nitro9odiethl3raniline 
Methylaniline  +  Benzylchloride 
Dimethylaniline  +  Benzene 

+  Tetramethyldianiinobenzophenone 
+  Phenol 
+  0  Chlorophenol 
Tetranitromethylaniline  +  a  Trinitrotoluene 

"  +  ^  Nitrotoluene 

Nitrogodimethylaniline    +  fi  Naphthylamine 

+  Phenol 
+  0  Toluidine 

+  P        " 
+  m  Xylidine 


(Sudboroogh  and  TjtkhamalanI,  X9X7.) 
(Jaeger  and  van  Kregten,  x9xa.) 


«« 


(Jaeger,  1905,  X907.) 
(Wroc^ynskl  and  Goye,  Z9xa) 

(Srhmidlin  and  Lang.  19x9.) 


11 


tt 


tt 


tt 


tt 


(Bxamley,  1916;  Kicnuum,  190&} 
(Bramky,  x9x6.) 
((jtna,  X9XS.) 


II 


«i 


u 


u 


« 


(Kiemann,  x904*) 


M 


NitrANIUllE 


to 


Solubility  ot  Meta  and  ov  Para  Nitraniiine  in  OroaniC 


Solvents  at  20°. 

(Candly  and  Thomioa.) 


Gms.  per  Liter. 


Methyl  Alcohol 
Ethyl  Alcohol 
Propyl  Alcohol 
Iso  Butyl  Alcohol 
Iso  Amyl  Alcohol 
Ethyl  Ether 


MeU. 

no. 6 

70s 

56.5 
26.4 

85.1 

78.9 


Pan. 

9S  9 

58-4 

43  S 
19. 1 

62.9 

61.0 


Gfltf.  per  litar. 


Benzene 

Toluene 

Cumene 

Chloroform 

Carbon  Tetra  Chloride 

Carbon  Disulfide 


MeU. 

245 
17. 1 

"S 

30.1 

2.1 

3-3 


Para. 
19.8 

13    I 
9.0 

^31 

2.6 


ANILINE  SULFATE  CJI»NHs.H,SO«, 


100  cc.  HsO  diasolve  6.6  gms.  C«H«NHi.HiS04  at  I5^ 

(NiementowBki  and  Roukowiki,  1897.) 


ANISIC  ACm  (^Methoxybenzoic  Acid)  CH^.CJl4C00H. 
1000  cc.  sat.  aqueous  solution  contain  0.2263  gm.  add  at  25^. 


CPanl.  X894-) 


SOLUBILITT  OF  AnISIC  Acm  IN  SEVERAL  ALCOHOLS. 

(Timofeiew,  1894.) 

In  Methyl  Alcohol.  In  Ethyl  Alcohol. 

Gms.  per  100  Gma.         Gms.  per  100  Gms. 
Sat.  Sol.    Solvent.       Sat.  Sd.    Solvent. 

o  51. I        104.5  4^*7         ^7-^ 

16.5        64.9        183. s  53.6        115.5 


f. 


In  Propyl  AlcohoL 

Gms.  per  100  Gms. 
Sat.  Sol.        Solvent. 

3S  S3. 8 


43  7S.S 

Data  for  the  distribution  of  anisic  add  between  water  and  olive  oil  at  25* 
are  given  by  Bo^seken  and  Waterman  (191 1,  1912).    ' 

^ANISmiNE  C»H4(OCH,).NHs. 

Distribution  between  Benzene  and  Water  at  25^ 

(Farmer  and  Wazth,  1904.) 
Gms.  CJl4(OCHa).NHt  per  100  cc 


C|Ht  Layer. 

0.4356 
0.6662 


HsO  Layer. 
0.0747 
O.III2 
0.9010  0.1472 

ANISOLB  CHiOCH,. 

Reciprocal  SoLUBiLrrv  of  Anisole  and  Benzyl  Chloride  Determinbd 

BY  THE  Freezing-point  Method. 

(WrociyDski  and  Guye.  19x0.) 

Gms.CJ]/X:H| 

per  xoo  Gms. 

Miztuxc. 

—  72.8EuteC       46.1     CAOCHi+CiHgCHW 

—  60  28 

-SO 
—41. 1 


Melting. 

-37.2 
-40 

-so 
-60 


Gms.  CiHapCHa    ^jMa 


fo£ 
Melting. 


100 

93-3 

7S-3 
62.1 


CiH^OCHc 


M 


13 

o 


Solid 
Phase. 


CACHiQ 


M 


/>  NitrANISOLB  C«H«NOi.OCHt. 

Fbeezing-point  Curves  (Solubilities,  see  footnote,  page  1)  Are  Given  fo& 

THE  Following  Mixtures. 

p  Nitranisole  +  Mercuric  Chloride  (MaacaieUi,  X908, 1909;  MascareUi  and  Asooli,  1907.) 

+  Urethan  (Maacarelli,  X908, 1909;  Puahin  and  Grebeoschukov.  w^gs^ 

+      "  +  HgCli  (MaacarclH,  1908,  X909.) 

+  Diphenylamine        (Piishin  and  Grebenachukov,  1913^ 

Dinitranisole  +  Dinitrophenetol      (Blankama,  z9X4-) 


« 
II 
It 


8i 
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ANTHBACENE  C14H10 

SOLUBILITT  OF  ANTHRACENE  IN  SEVERAL  SOLVENTS. 


Sdveot. 

Ethyl  Alcohol  (abs.) 


tt 
tt 


tt 
tt 
tt 


Methyl  Alcohol  (abs.) 

Benzene 

Carbon  Disulphide 

Carbon  Tetrachloride 

Ether 

Hexane 

95%  Formic  Add 

Toluene 


tt 


Trichlorethylene 


16 

19. S 

b.  pt. 

19s 
25 
25 
25 
25 
25 

18.3 
16.5 
100 

IS 


Gms.  CuHh  per 
xoo  Gms.  Solvent. 


0.076 

1.9 

0.328 

0.83 

1.8 

1.86 

2.58 

0.732 

1.42 

0.37 
0.03 

0.92 

12.94 

1. 01 


Authority, 
(v.  Becchi.) 
(de  Braya.  1893.) 

(HUdebiand.  EUeboD  and  Beebe,  1917.) 
(v.  Beochi.) 
(de  Bruyn  1892 ) 
(HUdebnnd.  Ellebon  and  Beebe,  19x7.) 


(t 


w 


(Aadutn,  2913.) 
(v.  BecchL) 


« 


(Wester  and  Brains,  1914.) 


Solubility  of  Anthracene  in  Benzene  and  in  Mixtures  op  Benzene 

AND  PeNTANE  and  OF  BeNZENB  AND  HbPTANE. 
(Tyier,  zgxo,  and  private  oommunkation.    See  Note,  p.  447.) 


In  Benzene. 


In  Benzene  +  Pen- 


tane  at  15' 


In  Benzene  +  Heptane 
at  14**  and  70  . 


f. 


Gms.  C||Hm 

d.  of  Sat.  S(d.  per  100  Gms. 

Sdvent. 


mSol- 
vent. 


Gms.  CuHjo 

per  xoo  Gms. 

Solvent. 


%CAin 
Solvent. 


Gms.  CJ^u  per  zoo  Gms. 
Ivent 


^\ 


at  14^  at  70". 

o   0.9008   0.605    o   0.184     o     0.210  1.67 

10    0.8909     0.975     10     0.225      12.5     0.284  2.10 

^o   0.8812   1.43    20   0.279    25     0.372  2.64 

30    0.8717     2.03      30     0.357      37.5     0.474  3.23 

40    0.8627     2.78      40     0.447      50       0.592  3.87 

50   0.8541   3.75    SO   0.549    62.5   0.718  4.59 

60   0.8460   5.14    60   0.600    75     0.850  5.37 

70   0.8374   7      70   0.780    87.5   0.976  6.15 

75   0.8347   8.35    80   0.915   100     1. 180  6.93 

90   1.059 

100   1.225 

Results  for  the  solubility  in  benzene,  differing  from  the  above  in  some  cases  by 
15%,  are  given  by  Findlay  (1902). 

Solubility  of  Anthracene  in  Alcoholic  Picric  Acid  Solutions 

AT  25®. 

(Behzend  — Z.  phyaik.  Chem.  xs,  187,  '94.) 


GsaxDs  oer  xoo  Qnne 
Solutioo. 

Solid  Phase. 

Grams  per  100  Gms. 
Soludon. 

SoHd  Phase. 

^{2J    Anthracene. 

0                0.176 

Anthracene 

3-999 

0.202 

Anthracene  Picrate 

1.017      0.190 

tt 

5087 

0.180 

tt 

2.071      0.206 

tt 

5  843 

0.162 

it 

2.673      0.215 

tt 

6.727 

0.151 

tt 

3. 233      0.228 

u 

75" 

0.149 

Anthracene  Picrate 
+  Picric  Acid 

3  469    0.236 

Anthracene  and 
Anthracene  Picrate 

7  452 

0 

Picric  Acid 

AHTHEACENl 
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SOLUBILITT  IN  LIQUID  SULFUR  DiOXIDB  IN  IHB  CBITICAL  RBGION. 

(CentoeEBwer  and  Tektow,  1903.) 

Weighed  amounts  of  anthiacene  and  liquid  SOi  were  placed  in  glass  tubes 
which  were  sealed  and  rotated  at  a  gradually  increasing  temperature,  and  the 
point  observed  at  which  the  solid  disappeared. 


f. 

Gms  CuHm  per 
100  Gma.  SO^. 

r. 

Gms.  CuHm jper 
xooGms.S(V 

f. 

Gms.  CuHm  per 

xoo*.Gms.SCV 

40.1 

2. II 

6s 

4 

98 

9  36 

45-8 

2.48 

78.2 

5.66 

99.1 

9. 95 

47-9 

2.6s 

88 

7.14 

106. s 

12.78 

Freezing-point  curves  are  given  for  mixtures  of  anthracene  and  each  of  the  fol- 
lowing compounds:  Diphenyl,  diphenylamine,  a  and  /3  naphthylamines,  a  and  fi 
naphtnols,  resorcinol,  p  toluidine  and  triphenyl  methane  (Vignon,  1891)^  Naph- 
thalene (Vignon  and  Miolati,  1893);  Phenanthene  (Vignon,  1891,  Garelli,  1894); 
Picric  acid  (Kremann,  1905). 


AHTHEAQUINONE  (C«H«)s(CO)s. 

Solubility  in  Liquid  Sulfur  Dioxidb  in  thb  Critical  Region. 


(CentnetBwer  and  Tdetow,  2908.)    (See  Anthracene,  above.) 


3-9^ 

515 
67.9 

82.4 


Gnu.  CuHA  per 
100  Gms.  SO^ 

0.64 
0.88 

1-73 
2.24 


f. 


92.1 
101.4 
106.3 
108.7 


Gms.  CiiHAn 
xoo  Gms.  SO^. 

2.81 

3.67 
4.23 

4.40 


per 


118. 5 

141. 6 
160 
179 

183.7 


Gni8.Ci«HAp< 
zoo  Gms.  Su^ 

5.60 

7.53 
9.60 

12.70 

18.30 


per 


100  parts  of  absolute  ethyl  alcohd  dissolve  0.05  part  anthraquinone  at  18* 
and  2.249  parts  at  b.  pt.  (v.  Becdu.) 

100  gms.  alcohol  dissolve  0.437  gm.  anthraqtunone  at  35^. 

(Hildebnnd,  EOefaon  and  Beebe,  19x7.) 

Solubility  of  Anthraquinone  in  Bbnzbnb  and  in  Chloroform. 

(Tyier,  x9ia) 


In  Benzene. 

f. 

In  Chi 

oroform. 

r. 

Sp.  Gr.  Solution. 

Gms.  CmHA  per 
xoo  Gms.  CA- 

Sp.  Gr.  Solution. 

Gms.  CuHA  pel 
xoo  Gms.  CHCli 

0 

0.8900 

O.IIO 

0 

1.5244 

0.340 

20 

0.8794 

0.256 

10 

1.5046 

0.4S7 

30 

0.8692 

0.350 

20 

1.4850 

0.605 

40 

0.8591 

0.495 

30 

1.4656 

0.780 

so 

0.8439 

0.700 

40 

I. 4461 

0.994 

60 

0.8389 

0.974 

SO 

I. 4261 

1.256 

70 

0.8288 

1-355 

55 

I. 4164 

1. 415 

80 

0.8190 

1.775 

60 

1.4070 

1.577 

SOLUBILITT  OF  AnTHRAQUINONB  IN  A  MIXTURE  OF  CHLOROFORM  AND 

HeXANE  AT   13.6^  AND  49^. 
(lyrer,  19x0,  also  private  nommnnicarion.    See  Note,  p.  447.) 


%CHCI|in 
•Soli 


Ivent. 

O 
10 
20 
30 

SO 


Gms.  Ci^A  per  xoo  Gms. 
Solvent  at: 


12. 6». 
0.006 
0.016 
0.024 
0.034 
0.068 


49.o». 
0.056 
0.074 
0.096 
0.124 
0.212 


%CHa|in 
Solvait. 


60 

90 
100 


Gms.  Ci^A  per  xoo  Gms. 
^olvientat: 

xa.6".  49•o^ 

o.ioi  0.292 

0.148  0.417 

0.222  0.608 

0.334  0.852 

0.482  1.209 
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Solubility  op  Anthraquinonb  in  £thbr« 

(Smiti— Z.  Electrocbem.  g^  663.  '03.) 

Weighed  amounts  of  ether  and  anthraquinone  were  placed  in  glass 
tubes  which  were  then  sealed.  The  temperature  noted  at  which  the 
anthraqtiinone  disappeared  and  also  at  which  the  liquid  phase  disap- 
peared (critical  temp.).  The  two  curves  cross  at  195^  and  again  at 
241®.  Between  these  two  temperatures  the  critical  curve  lies  below 
the  solubility  curve,  hence  for  this  range  of  temperature  no  solubility 
curve  is  shown.  The  following  figures  were  reaa  from  the  curves,  and 
are  therefore  only  approximately  correct. 


Gin8.CiA0i 

Cms.  CuH«0i 

Gmi.CuBM 

t*. 

per  100  g. 
SolotkA. 

t\ 

per  100  g. 
Soliitktt. 

t\ 

per  zoo  g. 
Solution. 

130 

3 

241 

30 

260 

80 

ISO 

4 

245 

40 

270 

90 

170 

4.5 

247 

SO 

27s 

100 

I9S 

S-o 

350 

60 

100  parts  of  toluene  dissolve  0.19  part  anthraquinone  at  15®  and  5.56  parts  at 
100''  (v.  Becchi). 
100  gma.  ether  dissolve  o  104  gm.  anthraquinone  at  25^. 

(Hildebcuid,  EUefson  and  BeelK,  X9i7>7 

Data  for  the  solubility  of  anthraquinone  in  mixtures  of  phenol  and  water 
are  given  by  Timmermanns  (1907). 

Hydroxy  AHTHEAQUIN0NE8  CeH^  <  (CO)i  >  CHiOH. 

1000  cc.  HsO  dissolve  0.0035  gm.  a  oxyanthraquinone  at  25^.  (Hattlg,  19x4.) 

1000  cc.  HsO  dissolve  o.ooi  i  gm.  /3  oxyanthraquinone  at  2^^  " 

1000  cc.  HsO  dissolve  0.000012-0.000062  gm.  1.4  dioxyantniaquinone  (>■  chin- 
izarin)  at  25^ 

1000  GC.  HsO  dissolve  0.00158  gm.  1.6  dioxyanthraquinone  ( «  chrysazin)  at  25*. 
(HQttig,  19x4.) 

AHTHKAFUIVINE  (2.6  Dioxyanthraquinone)  CuH«(CO)s(OH)s. 

1000  oc.  HsO  dissolve  0.0003  gm.  anthraflavine  at  25®.  (HQttig,  19x4.) 

MrrmtABUFINE  (1.5  Dioxyanthraquinone)  CisH6(C0)s(0H),. 

1000  oc.  H|0  dissolve  0.000285  gm.  anthrarufine  at  25^  CHQttig.  X9X4.) 

ANTIMONT  Sb. 

Fusion-point  data  for  mixtures  of  antimony  and  iodine  are  given  by  Jaeger 
and  Dombosch  (1912);  for  mixtures  of  antimony  and  sulphur  by  Jaeger  and 
Van  Klooster  (19 12),  and  for  mixtures  of  antimony,  iocune  and  arsenic  by 
Querdgh  (1912). 

ANTIMONT  TriBBOMIDE     SbBr,. 

SoLUBiLiTT  IN  Bbnzbnb  Dbtbrminbd  bt  "Symthbtic  Mbthod.'* 

(Menwhutkin,  19x0.) 


Gnift.  SbBra 

Gms.  SbBra 

t*.            per  xoo  Cms. 

Solid  Phase. 

V, 

per  xoo  Cms.    Solid  Pbiae. 

S«t.SoL 

Sftt.SoL 

5.6  m.  pt.          0 

OH. 

90 

83              9SbBr«.CA 

4 .  S  EuteC.        8 . 3  CA+aSbBr,.CHi 

92.5  m. pt. 

90.2 

IS                   12.5 

aSbBr«.C«Hfl 

915 

92.8 

35                   23 

M 

90 

93.8 

SS                   39 

M 

SsEutec 

96.3    aSbBr«.CA+SbBri 

75                   60.5 

H 

90 

98                   SbBri 

85                    74.3 

m 

94 

100 

ANTIMONT  TriBBOMIDE 


«4 


RsapRocAL    S(x.UBiLrnBs    op    Antiiiont    Tribromidb    and    Various 
Organic  Compounds,  Determined  by  the  "Synthetic  Method." 

(Menachutkin,  19x1.) 


SbBrt  +  Acetic      SbBrt  +  Benzoic 
Add.  Acid. 


SbBfa  +  Benzoyl      SbBra  +  Benzene 
Chloride.  Sulphonic  Add. 


Giiis.SbBT| 

Gffls.SbBr« 

Giiis.SbBx^ 

1  Gms.  SbBra 

r. 

per  zooGoif. 

f .      per  100  Gnu. 

i*.      perzooGms. 

f. 

per  100  Gm. 

Sat.SoL 

Stt.SoL 

Sat.SoL 

1   SttLSoL 

x6.s* 

0 

lao*        0 

—  O.S*       0 

52. S 

•         0 

IS 

12.3 

IIS           20.1 

-3^          19.S 

SO 

15.8 

10 

41.8 

IIO          36.8 

-  6t         32 

47.5 

26.2 

4t 

S8.2 

lOS          SO 

+10            41.3 

44t 

36.9 

20 

643 

ICO         61. s 

20         47. S 

SO. 

39.1 

40 

72. S 

9S          71 

30           S4 

60 

45. 7 

60 

81.9 

8s  ^       83.1 

40           60.8 

70 

55-2 

70 

97.1 

79  t       876 

SO           67.8 

80 

68.1 

80 

92.4 

8S          92 

60            74.9 

85 

77.6 

90 

97.8 

90          96.4 

80           89.4 

90 

90.3 

94 

ICO 

94         XOO 

94          100 

94 

100 

Molecular  compounds  are  not  formed  in  the  above  systems.    The  diagram  in 
each  case  consists  of  two  arms  meeting  at  the  eutectic. 

SbBri  +  Acetophenone.        SbBra  +  Amylbenzene.  SbBr«  +  Anisole. 


Gms.  SbBrs 

Snlirl 

Gms.  SbBr« 

Sfilifl 

Gms.  SbBra 

Snlid 
Phase. 

f. 

per  XOO  Gms. 
Sat.SoL 

Phase. 

t*.   per  XOO  Gms. 
Sat-Sd. 

Phase. 

• 

per  XOO  Gms. 
Sat.SoL 

19.5* 

0        C«H|COCH« 

-70 

4.S  SbBr,.C|B;.C|Hu 

-34  • 

0        CiH^OCHa 

IS     ^ 

22.7 

41 

-50 

8.3 

u 

-35 

2.5 

"+X.1 

i.S* 

48.6 

"   +X.X 

-30 

16.6 

II 

—  20 

II. 7 

1.1 

20 

56.8 

I.X 

-25 

.21 

« 

0 

26.5 

M 

3®    * 

633 

It 

-17  t 

32.5 

«+SbBra 

xo 

37.1 

« 

37 .5* 

75 

tt 

—  10 

33.5 

SbBi^ 

20 

S0.5 

M 

31 1 

83.2 

x.x+SbBri 

0 

35.6 

11 

25 

•    59 

M 

40 

84.6 

SbBfa 

20 

41.6 

« 

30.5 

•    77 

M 

60 

88.4 

II 

40 

51-3 

M 

30 1 

77.9 

"+SbBi 

(80 

94.1 

M 

60 

65 

M 

40 

80.6 

SbBra 

^94 

ICO 

M 

80 

84 

M 

60 
80 

86.4 
93-6 

M 
tt 

SbBra  +  Benzaldehyde.       SbBr«  +  Benzonitrile.        SbBr«  +  Benzophenone. 


Gms.  SbBra    c^kj 

V. 

Gms.  SbBfa    Cfjjfi 
per  XOO  Gms.  i>u..« 
Sat.  Sol.     *^*»*"- 

Gms.  SbBra 
i".  per  XOO  Gms. 
Sat.  Sol. 

Solid 
Phase. 

30               38.4           I.X 

—  13.2 

•      0.0 

QHaCN 

48  *       0       CiH|CO.C«Hi 

0              45.5 

-16 

19.2 

M 

40        24 

11 

20              54.3 

-18  t 

28.7 

"+X.I 

29 t     41.2 

"+X.X 

35             64.1 

0 

43 

Z.I 

40        so 

I.Z 

40             70.3 

20 

59 

M 

45        56.3 

at 

41.5*       77.3 

30 

67 

« 

48.5*66.4 

M 

37.8 1       84.4    i.x+SbBra 

38* 

.77.8 

M 

45  •     76 

41 

55              88           SbBra 

35  t 

82.5 

x.z+SbBra 

40        80 

x.i+SbBib 

75              93.1 

55 

875 

SbBra 

50        82.6 

SbBx^ 

85              96.1 

75 

93  3 

« 

70        88.7 

u 

90             98.2           " 

85 

96.5 

u 

80        92.4 

u 

94            100               " 

90 

98.3 

u 

90        97.3 

M 

94 

100 

0 

94      100 

M 

*  m.  pt. 


t  Eutec. 


ttr.pt. 


I«I  B>  compound  of  equimolecular  amounts  of  the  two  constituents  in  each  case. 
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ANTIMONY  TriBBOMmS 


Reofrocal  Solubilitibs  of  Antimony  Tribromide  and  Various  Organic 
Compounds,  Determined  by  the  "Synthetic  Method." 

(Meuchutkin,  xgxa) 


SbBr,  + 

SbBr,  + 

SbBr,  + 

SbBr,  + 

Brombenzene. 

Chiorbenzene. 

lodobenzene. 

Fluorbenzene. 

Cms.  SbBrs 

Gma.  SbBri 

Gms.  SbBri 

Gms.  SbBrs 

f. 

per  zooGms. 

f. 

per  zoo  Gma. 

f. 

per  zoo  Gms. 

t".         per  zoo  Gms. 

Sat.  Sol. 

Sat.  Sol. 

Sat.SoL 

Sat.  Sol. 

-31* 

0 

-45.2* 

0 

-28.6* 

0 

-39-2  ♦        0 

-32 

5.7 

-47  t 

5.2 

-30.3 

7.0 

-39  51        1.3 

-25  t 

9-5 

-40 

6.8 

-32  t 

14.3 

-25               4.3 

-15 

15 

-30 

9.6 

—  20 

21.6 

-15               6.7 

-  5 

20.8 

—  20 

12. 6 

—  lO 

27. 5 

+  5            12.6 

+  5 

26.8 

—  10 

16 

0 

33.4 

25            21.8 

IS 

33 

0 

20 

+10 

39-3 

45            35-3 

25 

39-6 

20 

30 

20 

45.2 

55            455 

4S 

54-6 

40 

45.4 

40 

57-6 

65            60.8 

6S 

71.9 

60 

65.8 

60 

71. 1 

75            81.8 

85 

90.7 

80 

86.3 

80 

86.3 

85        93. S 

94 

100 

94 

zoo 

94 

100 

94          100 

SbBr,  + 

SbBr,  + 

SbBr,  + 

SbBr,  + 

P  Dibrombenzene. 

P  Dichlorbenzene. 

Nitrobenzene. 

m  Dinitrobenzene. 

Gms.  SbBri 

Gms.  SbBr« 

Gzns.  SbBra 

Gms.  SbBra 

f. 

per  100  Cms. 

f. 

per  zoo  Gms. 

f. 

per  zoo  Gms. 

t*.        per  zoo  Gms. 

Sat.  Sol. 

Sat.SoL 

Sat.  Sol. 

Sat.  Sol. 

88* 

0 

54.5* 

0 

6* 

0 

90*            0 

85 

10 

51-5^ 

14 

I 

22 

80            29. z 

80 

25.2 

48.5t 

26.  s 

-  4 

37.4 

70            50 

75 

39.2 

55 

35-9 

"     ^           X 

48.4 

60            63 

70 

52 

60 

431 

-14. 5  t 

55.3 

50            70.8 

65 1 

62.2 

65 

50.7 

-  5 

58.3 

47.5 t      72 

70 

68.7 

70 

58.8 

+  5 

61. s 

50            73-4 

75 

75.3 

75 

67.2 

25 

68.6 

60            78.2 

80 

8x.8 

80 

75-8 

45 

76.6 

70            84 

85 

88.3 

85 

84.5 

$5 

853 

80           90.4 

90 

94.3 

90 

93.4 

8S 

94.7 

90           96.8 

94 

100 

94 

100 

94 

zoo 

94          100 

Molecular  compounds  are  not  formed  in  the  above  systems.    The  diagram 
in  each  case  consists  of  two  arms  meeting  at  the  eutectic. 


SbBr,  +  Ethylbenzene.      SbBr,  +  Propylbenzene.         SbBr,  +  p  Cymene. 


r. 

per  zoo  Gms.  ^S^ 
Sat.  Sol.      ^^'^' 

f. 

Gm.n.  SbBra 

per  zoo  Gms. 

Sat.  Sol. 

Solid 
Phase. 

f. 

Gms.  SbBr« 

per  zoo  Gms. 

Sat.  Sol. 

SoUd 
Phase. 

-93* 

0 

CiH».CiH| 

-80 

1-3 

z.z 

-75  • 

0 

-93.2 

t         0.4 

•'+Z.Z 

-60 

3.7 

u 

-77  t 

2 

-70 

z 

Z.I 

-40 

9.4 

tt 

-50 

6.x 

1.1 

-50 

2.2 

*l 

—  20 

22.5 

H 

-30 

X2.3 

M 

-30 

4.8 

f« 

—  10 

38.4 

U 

— zo 

27 

M 

—10 

12 

« 

-  5t 

49         i.i+SbBri 

0 

42.3 

M 

+10 

29.2 

M 

+10 

53.3 

SbBr. 

+st 

51S     ^ 

[.z+SbBr, 

20 

46.3 

M 

20 

57.1 

M 

20 

56 

SbBi^ 

29 1 

69.7 

z.x+SbBri 

40 

66.2 

« 

40 

64.x 

M 

50 

78.2 

SbBr, 

60 

77.2 

M 

60 

75 

M 

70 

87.3 

M 

80 

89.8 

M 

80 

88.5 

M 

90 

97.7 

(1 

94 

100 

« 

94 

zoo 

« 

m.  pt. 


t  Eutec. 


X  tr.pt. 


I.I  B  compound  of  equimolecular  amounts  of  the  two  constituents  in  each  caafr 
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Reciprocal  Solubilitibs  of  Antimony  Tribromidb  and  Various  Organic 
Compounds,  Determined  by  the  "Synthetic  Metbod" 

(Menscfautkin,  1911.) 

SbBri  +  Cyclohexane.     SbBri  +  Pseudo  Cymene.         SbBri  +  Mesitylene. 


6.4*  o  CjHa 

6t  0.3  CiHis+SbBr. 

20  1.4        SbBri 

40  3-7 

60  7.1 

80  12.5 

liquid  layers  formed 

92.5  17.4        97-6 

no  25.8        96.5 

130  36.4        95 

ISO  47.8        92.7 

170  62.3        86.3 
175 t  74.0 


II 


II 


11 


II 


u 


Gms.  SbBri       c-ma 
tr.     per  100  Gms.     ^^ 
Sat.  Sol.        ^"*- 

—57.2*      o     QHiCCH.)  X. a. 4 

-58. 8t  9.7     "  +" 

—  50  II                i.x 
—30  16.2 

—  10  31 

o  47.6 

7S        63.5        x.x+a.i 
15  67.4  3.1 

25  73 

33  S  791      a.x+SbBri 

50  82.8         SbBr« 

70  88.4 

90  97.4 


II 


u 


Gms.  SbBfs        c^ma 

—54.4*    o      C|H«(CHi),x,3.S 
— S5.2t    2.1     "    +I.X 

—30  3-6  XI 

—  10  9 

+10        25.4 

20  355 

29 1  46.5         x.x+a.x 

40  54-2  2.x 

SO  61.7  " 

60  70.2 

69.5*85.8 

69!  87.7       a.x+SbBzk 

80  92.7  SbBri 


II 


M 


11 


If 


U 


SbBft  +  Diphenylmethane.   SbBri  +  Naphthalene.  SbBra  +a  Nitronaphthalene. 


f. 

Gms.  SbBri 

per  xoo  Gms. 

Sat.SoL 

Solid 
Phase. 

f. 

2^Jc^l     SoUd 
per  xoo  urns.   nt,... 

Sat.  SoL       ^*^- 

f. 

Gms.  SbBri     Cyvij^ 
per  100  Gms.  nu^ 
Sat.  SoL       ^*»*~- 

26* 

0 

CH.(CA)t 

79.4 

♦        0             Caft 

57  • 

0.0 

«C,»H,N0i 

22.5 

t      12.8 

"+2.1 

75 

23.7 

50 

23.2 

II 

40 

22.8 

a.i 

70 

37.4 

40 

42.6 

II 

so 

295 

II 

6S 

48.6 

33-5 

t      50.5 

"+  X.X 

60 

37  S 

II 

57 

61.2            "+a.x 

37-5 

62.6 

x.xt 

70 

47.8 

11 

60 

68               a.x 

38.2 

•      67.6 

11 

80 

60.2 

II 

65 

81.3 

38  t 

68 

x.x+SbBri 

90* 

81. 1 

II 

66* 

84.9 

50 

73-4 

SbBri 

*5, 

89.6 

II 

65  t 

86.7     a.x+SbBri 

70 

83.8 

«i 

82  t 

92.2 

a.i+SbBri 

75 

90.1          SbBri 

90 

96.4 

M 

90 

96.2 

SbBri 

85 

94.9 

94 

100 

11 

90 

97.7 

SbBri  +  Dlphenyl. 

Gms.  SbBri      OkiM 
f.'       per  100  Gms.    ^i^ 
Sat.  SoL       ^"^- 


[70.5  • 

0 

CACA 

60 

35-7 

i< 

5°x 

54.3 

11 

47  t 

'  57-4 

"+a.i 

55 

68.5 

a.x 

60.5* 

82.7 

M 

70 

86.5 

SbBr, 

80 

91  5 

11 

90 

97.3 

II 

94 

100 

<i 

SbBri  +  Phenol. 

Gms.  SbBr,      ^^ 
t*.      per  100  Gms.    ,5j^ 
Sat.  SoL       *^°*~- 


41  *  O 

35  22.5 

30  40 

28.5 1  44.6 

40  53 

50  62.5 

60  75.8 

65  84.7 

66.5*  88.5 

75  917 

85  95.8 

90  98.1 


CHtOH 


11 


11 


"+2.X 

a.x 
II 

11 

« 

II 

SbBri 
II 


SbBri  +  Phenetol. 

Gms.  SbBri       Solid 
V.        per  100  Gms.     ^r|Ji 
Sat.  Sol.        ^'**^ 

—  28.6*        O  C^H|0C|H| 
-29 1            1-6         "  +X.I 

—  10     •  4.8  X.X 

+10  12.9  " 

20  19.2  " 

30  29.7  •• 

40  46.2  " 

48.8*   74.7 

47 1  77.8       x.x+SbBii 

60  83  SbBx^ 

70  87.3 

90  97.4 


*  m.  pt.  t  Eutec.  |  crit.  t.  ftr.pt 

t  Not  obtained  regularly,  in  such  cases,  single  eutectic  at  aa*  and  61.5  per  cent  SbBri. 

i.i  »  compound  of  equimolecular  amounts  of  the  two  constituents  in  each  case. 
2.1  a  compound  of  2  molecules  of  SbBri  with  one  molecule  of  the  other  coiH 
stituent. 
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ANTIMONT  TriBBOMIDE 


Reciprocal  Solubilitibs  of  Antimony  Tribromidb  in  Various  Organic 
Compounds,  Determined  by  the  "Synthetic  Method." 

'  (Menichutkin,  19x0-1  a.) 


SbBri  +  a  Brom- 

SbBr,  + 

aChlor- 

SbBr,  +  /3  Chlor- 

SbBr,  +  Tetra- 

oaphthalene. 

naphthalene. 

naphthalene. 

hydrobenzene. 

Gms.  SbBr« 

Gms.  SbBr« 

Gmst.  SbBr, 

Gms.  SbBr, 

f. 

perxooGms. 

f. 

perxooGms. 

f. 

perxooGms. 

f. 

perxooGms. 

S«t.SoL 

SaLSoL 

Sat.Sol. 

Sat.  Sol. 

3* 

0 

-17* 

0 

56* 

0 

... 

•  •  • 

0 

X      '5.^ 

—  21 

13.8 

50 

26.1 

-5 

II. 7 

-  3.5 

t      3^-4 

-24. st 

22.6 

45 

38.5 

15 

15.1 

15 

38.7 

—  10 

27.3 

40 

49 

35 

24.1 

35 

49-9 

+10 

35-5 

37.5  t 

53.6 

55 

41 

45 

569 

30 

46.7 

45 

58.8 

65 

55.1 

55 

64.7 

50 

61.6 

55 

66.8 

70 

64.5 

65 

72.9 

60 

69.9 

65 

75-2 

75 

76.2 

75 

81.8 

70 

78.6 

75 

83.8 

80 

84.4 

80 

86.3 

80 

87.5 

80 

88.1 

85 

90.7 

85 

^.8 

90 

96.6 

85 

92.4 

90 

95-8 

90 

95.4 

94 

100 

90 

96.7 

94 

100 

SbBr,  + 

SbBr,  + 

SbBr,  + 

SbBr,  + 

0  Chlortoluene. 

m  Chlortoluene. 

p  Chlortoluene. 

m  Nitroluene. 

Cms.  SbBri 

Gnw.  SbBra 

Gms.  SbBra 

• 

Gms.  SbBr, 

f. 

per  100  GmSa 

f. 

perxoo  Gms. 

f. 

perxooGms. 

f. 

per  xoo  Gms. 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

i 

Sat.  Sol. 

—36-2 

*         0 

-47.8  • 

0 

6.2* 

0 

16  • 

0 

-38.5 

t       10.7 

-50 1 

8.1 

2.5t 

23 -3 

10 

24.2 

—20 

154 

-30 

II. 7 

20 

33 

5 

39 

0 

22.5 

—  10 

17.5 

30 

39  3 

0 

46.6 

+20 

32.5 

+10 

25.8 

40 

47.2 

-  9t 

56.8 

30 

38.8 

30 

37.5 

50 

56.3 

+10 

62.7 

40 

46.8 

40 

451 

60 

66.7 

30 

69.7 

50 

S6 

50 

54.4 

70 

77.8 

50 

77.5 

60 

66.5 

60 

65 

80 

88.2 

60 

81.5 

70 

77.8 

70 

77 

90 

97 

70 

86.3 

80 

88.2 

80 

88.2 

94 

100 

80 

91.4 

90 

97 

90 

97 

90 

97.2 

Molecular  compounds  are  not  formed  in  the  above  systems.    The  diagram  in 
each  case  consists  of  two  arms  meeting  at  the  eutectic 


SbBr,  4"  Toluene. 


Gms.  SbBr, 
V.     i>er  100  Gms. 
Sat.  Sol. 


Solid 
Phase. 


-93* 

-93. 5 1 
-80 

-60 

-40 

—20 

-It 

+20 

30t 
40 
60 
80 

94 


o 

I.O 

2.4 

6.2 

12.4 

25.7 

53.1 
69.4 

78 

80.6 

86.6 
93.8 

ICO 


PiH«.CHii 


x.x 

14 

(f 
if 


i.i+a.x 

a.x 

2.z+SbBr, 

SbBr, 


SbBr,  +  o  Nitrotoluene. 

Gms.  SbBr« 
t".    per  xoo  Gms. 
Sat.  Sol. 

-  8.5*     O 

19.5 
27.6 

35.6 

47-5 

55.7 
70 


SbBr,  +  p  Nitrotoluene. 


.4 


t< 


41 


•13.5 

o 
10 
20 

31 1 
40 

50 
60 

80 
90 


Solid 
Phase.  J 


0NOk.CeH|-CH| 
I.I 

(C 
44 


Gms.  SbBr, 
t*.     per  xoo  Gms. 
Sat.  SoL 


Solid 
Phase. 


41 


« 


44 


73.5 

77.5 
81.7 

91.4 
97.2 


+SbBr, 
SbBr, 


44 


a 


44 


44 


m.  pt. 


t  Eutec. 


52.5* 

45 
40 

35 

16 1 

30 

50 

60 

70 

80 

90 

t  tr.pt. 


O 
29.8 
42.2 

50 
61 

67 
71.6 

78.9 
82.9 

87.2 

92 

97.5 


P  NOa-CA-CH, 


44 


•44 


4« 


44 


+SbBi^ 
SbBr, 


<4 


M 


« 


M 


I.I  B  compound  of  equimolecular  amounts  of  the  two  constituents  in  each  case. 
2.1  a  compound  of  2  molecules  of  SbBr,  with  i  molecule  of  the  other  con- 
stituent. 
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Reciprocal  SoLUBiLmBs  of  Antdiony  TRiBROiiiDB  and  Various  Organic 
Compounds,  Determined  by  TbE  "Synthetic  Method." 

(Menschutkin,  1910-1 1.) 

SbBri  +  0  Xylene.     SbBrs  +  m  Xylene.    SbBri  +  p  Xylene. 


SbBr,  +  Tri- 

phenylmethane. 

Gms.  SbBri 

f. 

per  xoo  Gms. 

Sat.  Sol. 

92* 

0 

85 

18 

80 

30.1 

70 

47 

60 

S8.2 

48t 

67.1 

60 

73.3 

70 

795 

80 

86.4 

90 

-95.2 

94 

zoo 

G11M.  SbBri 

Gms.  SbBra 

Gms.  SbBri 

f. 

per  zoo  Gms. 

f. 

per  xoo  Gms. 

t\ 

per  zoo  Gms. 

• 

SatSd. 

Sat.SoL 

Sat-SoL 

-29* 

0 

-57* 

0 

14* 

0 

-33 1 

10. s 

-59.2  t 

55 

12 

16.6 

—  20 

17 

-45 

10 

lot 

28 

—10 

24.6 

-35 

14.2 

20 

36^ 

0  . 

34-5 

-25 

20 

30 

44-6 

20 

65.8 

-  5 

38.8 

40 

53.8 

24  • 

77.2 

+  5      , 

56.6 

50 

63.5 

22.5  t 

78.6 

12. 5  t 

754 

60 

74 

30 

80 

25 

77.6 

67.5* 

87.3 

SO 

84.7 

45 

82.3 

66.5  t 

88.3 

70 

90.1 

65 

87.9 

75 

91.4 

90 

97.7 

87 

95-3 

85 

95-7 

*  m.  pt. 


t  Eutec. 


X  tr.pt. 


In  the  caae  of  each  of  the  above  xylenes  the  compound  existing  between  the 
first  and  second  eutectic  consists  of  equimolecular  amounts  of  SbBr*  and  xylene. 

Solubility  data  determined  by  the  freezing-point  method  (see  footnote,  |>age  i) 
are  given  for  mixtures  of  antimony  tribromide  and  each  of  the  following  compounds : 
azobenzene,  benzil,  5  diphenylethane  and  stilbene  (Van  Stone,  19 14),  aniline,  ben- 
zophenone,  triphenylmethane  and  toluene.  (Kurakov,  Krotkov  and  Oksman,  19x5.) 


ANTIMONT  TriCHLORIDE  SbCU. 

Solubility  in  Water.    Solid  Phase  SbQ,. 

(Meerburg  —  Z.  anorg.  CSiem.  33*  999,  Z903.) 


t\ 

Mols.  SbClt 
_per  zoo 

Gms.  Sbds 
per  xoo 
g.  HsO. 

0 
IS 

47-9 

64.9 

601.6 
815.8 

20 
30 

572-4 
l74X 

78.^ 

84.9 

910.  X 

931  s 

988.1 

1068.0 

t\ 

Mols.  Sbds 

per  100 
Mob.H30. 

Gms.  Sbda 
per  100 
g.  HsO. 

3S 
40 

91.6 
108.8 

II52.O 
1368.0 

SO 
60 

360.4 

I917.O 

4S3IO 

72 

00 

00 

Solubility  op  Antimony  Trichloride  in  Aqueous  Hydrochloric 

Acid.    Solid  Phase  SbCl,.    Temp.  20°. 

(Meerburg.) 


Mcb.  per 
zoo  Mob.  HsO. 

Gms.  per 
zoo  g.  EbO. 

Mols.  per 
zoo  Mols.  HaO. 

Gms.  per 
zoo  g.  HfO. 

HQ.       SbCU. 

HQ.         SbCls. 

HQ. 

SbCla: 

HQ.        SbOa. 

0          72.4 
2.4      71.2 

6.1    69.9 
8.3    68.2 

0.0        910. I 

4.86     895.4 

12.34     879.0 

16.80     857.6 

9.1 

II. 7 
28.7 

68.9 

68.1 
62.8 

18.41     866.4 
23.68     856.3 
58.08     789.8 

100  gms.  absolute  acetone  dissolve  537.6  gms.  SbGi  at  1 8^    dy  sat.  sol.  «=  2.2 16. 

(Naumann,  Z904.) 

100  gms.  ethyl  acetate  dissolve  5.9  gms.  SbCU  at  iS""  d  sat.  sol.  »  1.7968. 

(Nanmann,  z9zo.> 


89 


ANTIMONT  TriCHLORIDB 


Reciprocal  Solubslitibs  of  Antimony  Trichloride  and  Various  Organic 
Compounds,  Determined  by  the  "Synthetic  Method." 

(Menachutkiii,  191  x.) 


SbCU  +  Acetic  Acid. 

Gnu.  SbCIt     soiy 
♦•.    periooGms.  p!^ 


16.5* 
10 
o 

o 
xo 
19* 
25 
45 
65 
73 


o 

22.7 

42.5 
48.5 
52.7 

59 

67.3 
-79.1 

81.5 
87.4 

95-3 
100 


CHaCOOH 


It 


u 


a 


It 


+X.X 

I.X 
<l 

II 

SbO, 
II 

II 

M 


SbCU  +  Acetophenone. 


SbCU  +  Anisol. 


f. 

19.5* 
IS 

ft 

15 
35 

55     ^ 
60.5* 

45 
32  t 
50 
70 


Gms.SbCl« 

per  zoo  Gms. 

Sat-SoL 


Solid 

Phase. 


f. 


-ff^^^rS;      Solid 
per  loo  (jins.    i»u-_. 

Sat  Sd.       f  ***"• 


O 

14.3 
28.5 

31.8 

35-4 
41.6 

55.2 
65.4 
79.3 
84 

89.3 
98.2 


C|H|C0CH« 


II 


M 


+I.X 


I.X 
w 


II 


II 


z.x+Sbds 
SbCU 


-34* 
-36.5 
-30 
—  10 
+10 
20 

25  t 

35 

41.5 

4ot 

60 

70 


t 


o 

II. 8 
16 
28.3 

43 
52.8 

63.6 

70 

80.9 

845 

92 

98 


CAOCHa 

"    +X.I 
X.X 

M 


M 
M 
II 

9.Z 
II 


+2.X 


"+SbCl«. 
SbCli 


SbCU  +  Aniline. 

Gms-SbClt 
t".       per  zoo  Gms. 
Sat.  Sol. 

-  7.2t         I 
+20  7   - 

60  18.7 

77  t  29.6 

88*  44-8 

87 t  46.3 

94.5*  54.9 

89.5!  61.7 

100.5  •  71 

70  82.2 

3it  88 

60  94.9 


SbCU  +  Benzaldehyde.     SbCU  +'Benzophenone. 


Solid 
Phase. 

CANHt-f-x^ 

II 

X4+X'3 

X4 
x.3+x.a 

X.3 

x.a+x.i 

X.X 

II 

z.x+SbCli 
SbCli 


f. 

10 
20 

30 
40 

43.5* 
40 

30 

25  t 

35 
45 
65 
73 


JSa^Jr^    Solid 
per  zoo  Gms.  pj,^^ 


Sat.  SoL 

43-5 

47.5 

52.4 
60.2 

68.x 

74.2 

80.6 

83 
85 

87.5 
95.2 
100 


r.z 
II 


II 


II 


II 


II 


II 


x.x+SbO, 
SbCli 


II 


u 


II 


f. 

48* 
40 
35  t 
45 
55 

76* 
65 

391 

50 

70 


Gms.  SbCU 

per  zoo  Gms. 

Sat.  Sol. 


Solid 
Phase. 


O 

16.3 
21.6 
26.2 

31-4 
37-5 
55.4 
71.6 
80.6 
82.7 

87 
97-7 


CACOCA 


II 


+X.I 


X.X 
II 

M 


II 


"+SbCU 
SbCU 


II 


compound  of  equimolecular  amounts  of  the  two  constituents  in  each  case, 
compound  of  2  molecules  of  SbCU  with  i  molecule  of  the  other  constit- 


i.i 

2.1 
uent. 

1.2,  1.3  and  14' »  compounds  of  i  molecule  of  SbCU  with  2,  3  and  4  molecules 
of  aniline. 


SbCU  +  Benzoic 

SbCU  +  Benzoyl 

SbCU  +  Benzene 

SbCU  +  Tetra- 

Acid. 

Chloride. 

Sulphonic  Acid. 

hydrobenzene. 

.  Gms.  SbCU 

'Gms.  SbCU 

Gms.  SbCU 

Gm.<i.  SbCU 

t*.        per  xoo  Gms. 

t*        per  xoo  Gms. 

t'.          per  xoo  Gms. 

f. 

per  zoo  Gms. 

Sat.  SoL     ' 

Sat.  SoL 

Sat.  Sol. 

Sat.  SoL 

120              0 

-  5           17.8 

52.5*          0 

-25 

19.  X 

no          23 

-15           36.8 

45               18 

-15 

24 

100            38.8 

-23 1        45 

25               43.7 

7  5 

30 

90            50 

-  5           50.7 

5,            56.1 

+  5 

37.1 

80           59 

+15           58.2 

-5t           60.8 

15 

45- 1 

70          66 

25           62.9 

+5              49.8 

25 

54.3 

60           71.6 

35          68.4 

25              56.7- 

35 

645 

46 1        78 

45          74.9 

45              69.2 

45 

74 

60          89.2 

55          82.4 

65              90.2 

55 

83.6 

70          97.5 

70          96.5 

73            100 

65 

92.8 

Molecular  compounds  are  not  formed  in  the  above  systems.    The  diagram  in 
each  case  consbts  of  two  arms  meeting  at  the  eutectic. 


D.  pt. 


t  Eutec. 


ttr.pt 


ANTIM0N7  TriGHLORIDS 
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REaPROCAL  S(x.uBiLrnBs  op  Antimont  Trichloridb  and  Various  Organic 
Compounds,  Determined  bt  the  "Syntbbtic  MBraoo" 

(Mfimdiittkin,  i9i(^'iz.) 


SbCU  +  Benzene. 

Gms.  SbCls     Solid 
per  zoo  Cms.  pj^ 
^at.SoL      ^"^^ 


tr. 

4* 

I 

zo 
so 

40 
60 

79 1 
70 

62* 
67. S 


7.3 
19.4 
24.6 

305 
44.1 

60.6 

76.8 

85.3 

93-5 
96 

97-9 


CA 


(( 


a.z 


u 


«l 


u 


3.1+sbai 

SbOi 


SbClt  +  Brombenzene. 


f. 

-3xt^ 
-32.5* 
-30 
— ao 
—10 
o 

+  3t 

20 
40 
60 

73 


O         C«B«Br 

4.8         "  +I.X 

6.8  X.Z 

14.8 

23.9 

34.3 

40.3      z.z+SbCI| 

53  SbO. 

68 

85.8 

zoo 


«« 


« 


SbCU  +  Chlorbenzene. 

r. 


-4S2 

-47* 
-40 

-30 

-IS 

-It 

20 
40 
60 

73 


Gnu.  SbCIi     j^«^ 
per  100  Gms.  imm» 

t        O   ^   CJSkCl 

4.3        "  +" 
7 
II. I 

ao.s 

32. S 

44.2 

56 
72.1 
88.2 
100 


za 

M 


a 


SbCk  +  Fluorbenzene. 

Gms.  SbCli     CqIm 

"+Z.Z 
Z.Z 


SbClt  +  lodobenzene.        SbCk  +  Nitrobenzene. 


-39.2 1    o 
-40.5*     2.4 

—  2$  II 

-IS       17.3 

—10  21.4 

-  S  26.4 

o  34.1 
+  SSt  4S.8      z.z+SbCl, 

IS  S3-6         SbO, 

2S  61.6 

45  77.7 

fis      93.8 


« 


<( 


M 


GlDfl.  SbCls        SnlM 

w*.      per  zoo  Gms.    nL..^ 
^at.SoL       ^"**' 

-28.6 1  O  CAI 

-3S  "8       " 

-4S*  29.8      "+Z.X 

^34.5  II. 7  Z.Z,  unstable 

-IS  26.4 

-  3         .49.1 
— 3S  32.  S      LX+SbO. 

—  IS  38.9  SbOi 

+  S        46.4 

25  56 

45  69.6 

65  88.8 


it 


u 


u 


If 


4« 


Gms.  SbCl|    Cn|]|i 
t".       per  zoo  Gms.  vw^ 

6t  O       QHiNOi 

—  2  20.4  tf 
— 10  32  •* 
-16.5*  38            "+X.I 

—  10.5  44  X.1 

-  7  5  50 

-  6t  64.8 

—  6.5*  67.5     x.x+Sb(% 
+  5  696        SbO, 

35  78.7 

55  87.4 

70  96.6  ** 


SbClt  +  Ethylbenzene.  SbCU  +  Benzonitrile.       SbCU  +  Isoamylbenzene. 


Gms.  SbCIi     soiy 
r.    per  zoo  Gms.  'ShmaL 
Sat.  SoL      ^"^• 

^93 1         o        CiHi-CiHi 

-93-5*     03  " +'•' 

—70  0.6 

—50  i-i 

-30  2.5 

—  10  7 

+10  18.8 

30^  44.4 

39t  68.1 

35  77-4       i.«+a.x 

37  t  81 . 1  s.x 

36.8*  81.8      a-x+SbO. 

50  87.2         SbCU 

70  98 

•••  ...  ... 

*  Eutec. 


X.X 

M 
M 
«( 
M 


U 


r. 


Gms.  SbCU    Solid 


i3-2t 

16 

19* 
•10 
o 
10 

15 

20 


o 

10.2 
17.2 
21.9 

28.5 

38.7 

47.4 
62.6 


21. st  68.7 

20  72.4 

IS*  78.9 

25  81.6 

45  87.6 

65  95-6 

73  ia> 


t  m*  pt. 


CACN 


€t 


••  +X.X 


X.X 
II 

It 

11 

M 
M 


M 


tl 


X.X 
u 


u 


Gms.  SbOi       Solid 
t*.     per  zoo  Gms.     vS^ 

-80  4 

—60  II. 7 

-40  25.4 

—33+  32.7         x.x+a.x 

-25  38.7  " 

-IS      47.2 

-  St     56.8       9.x+SbCU 
o        57.4  SbCIi 

20  63.3  •* 

40  -72.6  •• 

60  .87.1  " 

70  97.3  " 

—25         44.4  VDitabkx.z 

—  21  t     54.9      "x.x+SbCU 
-10        56         -SbCU 

I  tr.pt. 


I.I  »  compound  of  equimolecular  amounts  of  the  two  constituents  in  each  case. 
3.1  »  compound  of  2  molecules  of  SbCU  with  i  molecule  of  the  other  con- 
stituent. 
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ANTIMONY  TriCHLORIDS 


Reciprocal  Scx^ubilitibs  of  Antimony  Trichloridb  and  Various  Organic 
Compounds,  Determined  by  the  "Synthetic  Method." 

(Menwhtttkin,  Z910-XZ.) 


SbClt  +  m  Dinitrobenzene. 


SbCk  +  Propylbenzene. 


f. 

90* 
80 
70 
60 

50 
40 

30 
ao 

10 

It 
—  II 

+27. S 
28.  S 

27. s 

25 


Gms-SbOi 

per  xooGms. 

Sat.SoL 


Solid 
Phase. 


*  •  P%i?°£"^  Phase. 


o 

18.6 

31.3 
40.7 

48 

53.6 

S8 

61 . 5  unstable 

64.5 
66.8 

68.8 

52.5 
58.2 

63 
67.5 


i« 


u 


M 


M 


CACNO^,    20 

15 
10 

5 
o 

—  10 

+10 

20 

30 
"+SbCai40 

50 

i.z  60 

«  70 

73 


M 


U 


M 


(f 


M 


M 


U 


SbCIi 


Sat.  Sol. 
72 . 8  ttiMtfahle   z.i 
76.2 
78.6 
80.8 
82.7 

64.9 

69 
71.6 

74.8 
78.7 
835 
89 
96.4 
100 


Cms.  SbCU 
t*.      per  xoo  Gma. 
SatJ.SoL 


Solid 
Phase. 


a 


tt 


u 


u 


u 


-70 

-30 
—  10 

O 

8.5  t 
20 

40 
65 

•    a    • 

-70 
-30 

-  5     ^ 

+  1. 5* 

it 
10 


0.6 
10. 1 
26.6 
40.4 

57.5 
68.2 

71-4 
78.5 
92.5 

t  •   • 

1.5  «•« 
16 

48.2 

65.3 
66.3 

68.6 


3.Z 

M 


M 


M 


"+sbai 

SbOi 


<« 


11 


nnttihlft 


M 


M 


M 


M 


"  +SbCU  •• 
SbCI.  •* 


SbCIs  +  p  Dibrom- 
benzene. 

Gii]s.SbCli 

per  100  Gma. 

Sat.  Sol. 


88* 

85 
80 

70 

60 

55 

49-5  t 

65 
60 

70 


SbCU  +  P  Dichlor- 
benzene. 

Gms.  SbCU 

per  xooGms. 

Sat  SoL 


O 

5-7 

15.4 

35 
52.8 

59 
64 
71.8 

79.3 
95 


f. 

54.5*. 
50 

45 
40 

39-5  t 

45 

50 

55 
60 

70 


o 
14 

30 
48 

50.5 

59-5 
67.8 

75-7 

83 
96.2 


SbClt  +  Cydohexane. 


r. 


Gma.  SbCU  per  100  Gmi. 
Sat.  SoL 


6,4*  0.0 

6t  0.2 

20  1.2 

40  4.2 

60  9.7 

Two  liquid  layers  fonned 


70 

80 
100 
120 

125.5  § 


13.7 
19.5 
32.3 
57.1 
58.9 


68 


97 
96.1 

92.7 

83.2 

76.7 


SbCU  +  P  Cymcne,  SbCU  +  Pseudocymene.         SbCU  +  Diphenyl. 


Gma.  SbCU 
i*.      per  xoo  Gms. 
~  Sat  Sd. 


Solid 
Phase. 


Gms.  SbCU 
t*.      per  xoo  Gms. 
Sat.  Sol 


SoUd 
Phase. 


f. 


•75  ♦ 
•76.5  t 
50 

■30 
•10 

■  3.5  t 
10 

30 

40? 

50 

60 

70 


O 

2 

7 

15 
30 

41 

46.1 

60 

76.4 
81.2 

87 
95.6 


P  CACH.CH, 

+X.X 


M 


x.x 

*< 
II 


z.x+a-x 


3.x 


a.x+SbCU 


II 


M 


m.  pt 


-57.4* 
-60 1 

-45 

-25 
—10 

+15 
35 

56* 
51 1 
65 

t  Eutec. 


O 

18.6 
23.6 

33-3 

45 

50.7 

55.8 

62.2 

69.7 

79.2 

87. 5 
93.9 


CJH,(CH,),x,2,4 

"       +X.X 

i.x 


CiHi|.CiHg 
II 


II 


•I 


II 


"+a.x 
s.x 


+a.x 


a.x 
11 


II 


a.x+SbCU 
SbCU 

ttr.pt 


tS^^frSi   Solid 
per  xoo  oms.  dl..^ 

Sat  SoL      ^*»^ 

70.5*     o 

65  14 

55  33.4 

50 1  40 

55  45.2 

60  SI. 4 

70  70.7 

71*  74.6 

65         85.5 

57  t       88.9  a.i+SbCU 

65  93*1       8bCU 

70  97 

f  ait.  t 


M 


i.r  a  compound  of  equimolecular  amounts  of  the  two  constituents  in  each  case. 
2.1  a  compound  of  2  molecules  of  SbCU  with  i  molecule  of  the  other  constituent. 
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Reciprocal  Solubilities  of  Antimony  Trichloridb  and  Various  Organic 
Compounds,  Determined  by  the  "Synthetic  Method.' 

(Mensditttkin,  X910-ZX.) 


>t 


SbGi  +  Mesitylene. 


)   Gins.  SbCU 
i*.     per  zoo  Cms. 
Sat.  Sol. 


Solid 
Phase. 


SbCli  +  Diphenyl 
Methane. 

Gns.  SbCls     QfJiH 
t*.   per  zoo  Gma.   pJJlS 


■54.4* 

•$5'^ 
•40 

-20 

o 

10 

30 

38 1 

75S* 
70 

58. S 

63 
70 


o 

IS 

3 

7 
14.2 

20.3 

39-3 
51-4 
65.4 
79.3 

87 
92.4 

94 
98 


CA(CHi),z,3.S 
+1.1 


it 


z.i 

i( 

i< 

m' 
«( 
t( 

2.Z 

M 
(« 


+a.x 


"  +Sba, 
SbOi 


u 


26* 
22.5  t 

40 
60 
70 
80 

90 

100* 

95 
90 
80 

67  t 
70 


Sat.  Sol. 

O 

7.9 
IS. I 
26 

33 
41.6 

52-7 
S9.8 
72.9 
82.2 
86.7 

91. S 
957 
97 


CH.<CA)t 

"  +a.z 

9.Z 


M 


tt 


*t 


tt 


« 


tt 


2.z+SbCl| 
SbCIf 


SbCU  +  Triphenyl 
Methane. 


Gm8.SbCl| 
t*.     per  zoo  Gma. 
SatSoL 


Solid 
Phaae. 


92  • 

8S 
80 

70 

60 

^""^ 
49T 

4S 
40 

3St 

45 

5S 

6S 
70 


o 
II. 8 

19.3 

32 
42.4 

49.6 

SO 
62.8 

68.3 

72 

76.6 

82.4 

90.6 

96.1 


CH(CA)i 


(( 


M 


fC 


tt 


"  +1.1 

I.Z 


LZ+SbO. 
SbCU 


(« 


If 


« 


SbCk  +  Naphthalene. 


SbCli  +  a  Chlor- 
naphthalene. 


f. 

179 -4 
75   . 

59  t 

6S 

75 
80 

86* 

80 

70 

65  t 
70 


«* 


Gma.  SbCli     GqIM 
per  zoo  Gma.   p^JTl 
Sat.  Sol.       *^'*^- 

*       o 
15.2 

35 
42.8 

48.4 
58.8 

6S 
78 
88.7 


Gma.  SbCIt 
t*.        per  zoo  Gma. 
Sat.  Sol. 


Solid 
Phaae. 


CioHi         — 


+a.i 


a.z 


tt 


u 


93 
94 
97.2 


<i 


a.z+SbQi 
SbCU 


21  t 

O 
10 
20 

30 
40 

46* 

45.5  t 

55 
70 


SbCU  +  a  Bronmaphthalene. 

r. 


-J. 

10 

25 

33     ^ 

34.5  • 

33 

31st 
40 

50 
60 

70 


Gma.  SbCU  per  zoo 
Gma.  Sat.  Sol. 

O 

8.3 
12.8 

24 

38.5 
52.4 

62.1 

64.7 
69.7 

76.2 

845 
94.8 


Solid 

Phaae. 


aCiABr 

"  +Z.X 

z.i 

It 


x.z+SbCU 
SbCU 


It 

n 

M 


O 

8.1 
14.4 
18.7 
24.6 

33-5 

47-7 
61. s 

73-6 

75 
82.2 

96. 5 


a  CioHtQ 
"  +a.x 
a.z 


M 


II 


a.z+SbCU 
SbCU 


It 


f. 


SbCU  +  fi  Chlor- 
naphthalene. 

Gma.  SbCU 

per  zoo  Gma. 

Sat.  Sol. 


Solid 
Phase. 


56 
50 

45 
40 

25  t^ 
29.  s* 

28 1 

35 

45 
60 

73 


o 

16.6 
27.2 

35.4 

47-3 

52.3 
S8.2 

64 
68.3 

75-3 

87.5 
100 


^CjAq 


ft 


« 


<i 


ft 


"  +X.1 
z.z 

z.z+SbCU 
SbCU 


M 


SbCU  +  ot  Nitronaphthalene. 


57* 

so 

40 

30  t 

35 

37.5 

39* 

37.5^ 

34. 5  t 

45 
60 

70 


Gma.  SbCU  per  zoo      Solid 
Gma.  Sat.  Sol.        Phase. 


O 
136. 

27.3' 
35.8 

43-2 

49.3 

56.7 
64.9 

72.8 

78 

87.4 
96.6 


a  CioHiNO^ 


II 
ft 

Z.I 

II 


+X.I 


x.z+SbCU 
SbCU 


I.I 
case. 

2.1  = 
stituent* 


*  m  pt.  ttr.pt.  t  Eatec. 

compound  of  equimolecular  amounts  of  the  two  oonstituenta  in  each 

compound  of  2  molecules  of  SbCU  with  i  molecule  of  the  other  ooii* 
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rfioprocal  solubilitibs  op  antimony  trichloride  and  various  organic 
Compounds,  Determined  by  the  "Synthetic  Method.' 

(Menschutkin,  xgio-za.) 


rt 


SbCU  +  Phenol. 


SbCU  +  Phcnetd. 


SbCli  +  Toluene. 


GnM.  SbCli 

<^1M 

Gnu.  SbCli 

1     43/y1M 

Gms.  SbCU     Solid 
t*.        per  zoo  Gms.  ™S!S 
Sat.  Sol.      ^'**«*- 

r.       periooGms.  pt^TT; 
Sia.Sol.     £S^t 

V.        per  zoo  Gms.  pT^ 
S»t.  Sol.     *^^- 

41*             0 

QHiOH 

-28.6*        0        CAOCsHi 

-93*           0 

CiHi|.CH| 

35             16.2 

u 

-29t            1.4 

"+Z.I 

-94  t          I.I 

"  +Z.1 

30            25.6 

« 

-20               45 

1. 1 

-70              31 

Z.Z 

20            38.7 

M 

—  10               8.1 

u 

-30            15.8 

M 

10            48 

M 

+10             18.2 

H 

0^         41. 5 

<( 

st       52 

«  +a.i 

20             27.4 

M 

II  t         57.8 

"  +a.x 

IS          58.6 

a.z 

30             39.4 

M 

20            62.8 

S.I 

30           70,6 

H 

40      ^      58 

M 

40            78 

« 

37*          83 

M 

42.2*      65 

M 

42. S*     83.1 

«i 

36. st      83.7    i 

i.z+SbClt 

35 1          7.7.^ 

l< 

4ot         85.8 

3.z+SbCU 

ss        90.6 

SbO. 

50            86.8 

l( 

50        .   89 

SbCU 

70           98.2 

« 

70           97.1 

M 

70            97.8 

M 

SbGi  -f-  0  Chlortoluene. 

SbCU  +|m  Chlortoluene. 

SbCU  +  p  Chlortoluene. 

Gms.SbCl| 

1       fitJOA 

Gms.  SbCU 

Sniiif 

Gms.  SbCU 

Snlid 

**•  "^sir^^^ 

f .'      per  zoo  Gms. 
Sat.  Sol. 

Phase. 

f .       per  zoo  Gms. 
Sat.  Sol. 

Phase. 

-36.2*       0        c 

^aCACHt 

-47.8  ♦      0       m 

CICACHi 

6.2*      0        ^ClCACUi 

-37.5 1     6.9 

"  +Z.Z 

-49 1          6.9 

"  +Z.X 

3           12.7 

«i 

-20         18.3 

Z.Z 

—40           12.3 

I.Z 

0           23.5 

(1 

— 10               29 .  2 

u 

—30           20.1 

u 

-  3      ^    32.2 

u 

-  5           37.1 

•« 

—  20          31 

M 

-  7.St    43.8 

"+sbcu 

-o.St    47.9 

z.z+SbClt 

—  I4t        40         i.z+SbClt 

0          47.2 

sbq. 

+10          53.1 

SbOi 

0          46.1 

SbCl, 

10          52.2 

M 

20          58.2 

u 

10          51.6 

M 

30          64.8 

M 

30          64.6 

M 

20          57.4 

M 

40          72.3 

M 

40          71.8 

•« 

40          72.8 

M 

50          80.2 

M 

60          88.4 

•1 

60          89.1 

U 

60          88.8 

M 

73         100 

M 

73        100 

M 

70         97-4 

M 

SbOi  +  0  Nitrotoluene. 

SbCU  +  m  Nitrotoluene. 

SbCU  +  P  Nitrotoluene. 

Gms.  SbCIs ' 

Solid 

«    (Gms.  SbClt 

Solid 

Gms.  SbCU 

Solid 
Phase. 

f*.    per  zoo  Gms. 
Sat.SoL 

Phase.; 

t*.      per  zoc  Gms. 
■^        Sat.  Sol. 

WUUU 

Phase. 

f .  per  zoo  Gms. 
SatSoL 

-8.5*    0       flNCCACHi 

16  *      0       « : 

NO^CACHi 

1    52.5*     0      ^NObCACHt 

-13.5  .  "3 

•4 

10      15 

1* 

45          18. 5 

M 

-18.5  t  18. 5 

"  +Z.Z 

0      30.7 

M 

35          33-6 

M 

-10         21.3 

Z.Z 

—10      39.2 

M 

30         38.8 

M 

+10         31. 1 

«« 

—20      42.8 

W 

ao         46 

M 

»         39 

**        crystallization  not 

7.5t   52 
75*  62.3 

-     +I.I 

30         50 

u 

obtamed  here 

1,1 

345*62.3 

u 

0       67.2 

Sbdi 

S         66.1 

II 

33         68 

M 

20       72.5 

M 

3t       68.5     i.z+SbCU 

27. 5  t  74.6 

"+sba, 

30       76.3 

M 

10         70 

SbCU 

40        79.1 

SbOi 

40       80.8 

M 

30        75. 5 

M 

SO        84. 5 

M 

SO       86 

« 

SO         8s 

M 

70        97. 5 

« 

60       91. 6 
73      100 

M 
M 

70         97. 5 

M 

*  VLpL 


t  Eotec 


ttr.pt. 


i.i  »  compound  of  equimolecular  amounts  of  the  two  constituents  in  each 

2.1  »  compound  of  2  molecules  of  SbCU  with  i  molecule  ot  the  other  ooiH 
fitituent. 
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Reciprocal  Solubilities  op  Antimony  Trichloride  and  Various  Organic 
Compounds,  Determined  by  the  "Synthetic  Method." 

(Menschutkin,  19x0.) 


SbCU  +  0  Xylene. 


Gms.  SbOi 
t*.  per  100  Gms. 
Sat.SoL 


Solid 
Phase. 


29. 

35  t 
.30 

•20 

-10 

o 

10 


o 

14 
17. S 

24.8 
33-4 
43-4 
SS 


0  C6H«(CH|)a 

+X.I 


«< 


SbCb  +  m  Xylene.  SbCU  +  p  Xylene. 

\  .    per  100  onis.  -dl.-^ 
Sat.  SoL      *^'»*- 

— 57*       o     mCJEUiCMdt    14  •       o 
— 6o.5t    75  "  +"    ".7t".7 


Gms.  SbCU 
t*.  per  xoo  Gms. 
Sat.  Sol. 


Solid 
Phase. 


19.5*68.1 

25  71.3 
30  ^757 
33. 5*81 

3i-5t82-5 
SO       88 
60       92.4 

71        98s 


z.x 

M 
« 
<f 
M 
U 

« 

M 


x.x 


-    2% 


a.x+SbOi 
Sbdt 


15.8 

29 

46.2 

49.8  "  +a.i 

53.1 

58.7 

65.7 

73.8 
81 

3<^-5t83.7    a-x+SbO, 
50        87.7        Sbdi 
60        91.  S 
70        97 . 2 


-45 
~2S 

-  5 

2 

5 

IS 
25 
33^ 
38* 


M 
•« 

3.1 

« 

« 

M 
« 


M 


(« 


20 
40 

55  t 
60 

70* 

S8t 
69 

■  •  • 

10 
7t 
35 
55 


17. 5 

37.3 

52.3 
62.7 

66.Z 

81 

88.1 

92 

97.2 


f  C|H«(CHa)t 
"  +1.1 
i.z 


+a.i 


3.Z 


M 


"  +SbCU 
SbCli 


20 . 7  ^  CtH«(CH|)i  unstable 

32.8  "k+2.x      '• 
50.3  2.1 
62.7 


*  m.  pt. 


t  Eutac.  t  tr.  pt 


i.i  »  compound  of  equimolecular  amounts  of  the  two  constituents  in  each  case. 
2.1  =  compound  of  2  molecules  of  SbCU  with  i  molecule  of  the  other  con- 
stituent. 

Distribution  of  Antimony  Tri  and  Pentachlorides  between  Aqueous 

HCl  AND  Ether  at  Room  Temperature 

(Mylius,  19x1 ) 

When  I  gm.  of  antimony  as  SbCU  or  as  SbCU  is  dissolved  in  100  cc.  of  aq. 
HCl  of  the  following  stren^hs  and  the  solution  shaken  with  100  cc.  of  ether, 
an  amount  of  metal,  dependmg  upon  the  concentration  of  the  aq.  add  solution, 
eaters  the  ethereal  layer. 


With  1%  SbCU  Solution. 

With  1%  SbCU  Solution. 

Percent  Cone 
oiHCL 

Per  cent  of  Total 
Sb  in  Ether  Layer. 

Per  cent  Cone, 
of  HCL 

Per  cent  of  Total 
Sb  in  Ether  Layer. 

30 

6 

20 

81 

15 
10 

13 
22 

IS 
10 

33 
6 

5 

I 

8 
0.3 

s 

I 

2.5 
trace 

Solubility  data  determined  by  the  freezing-point  method  (see  footnote,  p.  i) 
are  given  for  mixtures  of  antimony  trichloride  and  each  of  the  following  com- 
pounds: azobenzene,  benzil,  s  diphenylethane,  and  stilbene  (Van  Stone,  19 14); 
benzene,  naphthalene,  diphenylmethane  and  triphenylmethane  (Kurnakov, 
Krotkov  and  Oksman,  1915);  SbBri,  Sbli,  and  SbBri  +  Sbli  (Bemadis,  1913); 
SbCU  (Aten,  1909). 


ANTIMONT  PentaCHLOBIDE  SbCU. 

Data  for  the  freezing-points  of  mixtures  of  antimony  pentachloride  and  anti- 
moay  pentafluoride  are  given  by  Ruff  (1909). 


>. 
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ANTIMONT  TriTLUOBIDE  SbF,. 

Solubility  in  Watbr. 

(Roeeohdm  and  Griknbaum*  1909.) 

r. 

o 
.20 
22.5 

2S 

Solubility  in  Aqueous  Solutions  of  Salts  and  op  Hydrofluoric  Acm  at  o^ 

Normality  Cms.  SbF|  per  100  Cms.  H|0  present  in  Aq.  Solutions  ci: 


Cms.  SbFi 

per 

100  Cms. 

Water. 

Sat.  Solution. 

384.7 
444.7 

452. 8 

79-4 

81.6 

81.9 

492.4 
563.6 

83.1 
84.9 

aaiity 
.Salt 


.jc 


■> 


of  Aq.  Salt       r 
Solution.         KCl.  KBr.         KNOt.        E^«.       KtC|04.  {NE^tCfii.  KiC4HA*        HF. 

'l  461.8     448.7      458.2      419.9     465.7         •••         461.4        432.5 

0.5  448.3      450  451.9      408.5      481.2      431.9     430.5        404 

0.2s         431.9     455.6      418.3      406.6      451.3      442.3      430.8 

o  125     407.3    417-2    401.4      ...      405.2    433.3    435.2    ♦479-4 

•(an  HF.) 

Celluloid  flasks  were  used  and  all  measuring  apparatus  provided  with  HF  re- 
astant  coating.  The  SbFi  was  prepared  in  the  form  of  rhombic  transparent 
crystals  from  SbiOi  and  HF. 

ANTIMONT  TrilODIDE  Sbl<. 

Solubility  in  Mbthylbnb  Iodide  at  12^ 

(Retgers,  1893.) 

100  parts  CHsIs  dissolve  11.3  parts  Sbls.    Sp.  Gr.  of  solution  »  3453. 

Solubility  Data  Dbtbrmined  by  the  Freezing-point  Method  Are  Given 

for  Mixtures  of: 

Antimony  triiodide  and  arsenic  triiodide. 

(Querdgh,  1912;  Jaeger  and  Domboech,  1913;  Vasilev,  19x2.) 
"  "  "     phosphorus  triiodide.  (Jaeger  and  Domboech,  19x2.) 

"  "  ••     iodine.  (Queidgh,  191a.) 

ANnMONT  TriOZmS  SbA. 
Freezing-point  data  are  ^ven  for  mixtures  of  antimony  trioxide  and  antimony 

trisulfide.  (Quercigh,  X9X2.) 

ANTIMONT  TriPHBNYL  Sb(C«Hi),. 

Freezing-point  data  are  given  for  mixtures  of  antimony  triphenyl  and  mercury 
diphenyl  and  for  antimony  triphenyl  and  tin  tetraphenyl.  (Cambi,  19x2.) 

AMTIMONT  8ELENIDE8  SbSe,  SbsSe. 
Freezing-point  data  for  SbSe  +  AgiSe  and  SbsSe  +  AgSe.  (P^labon,  1908.) 

ANTIMONT  TriSULPHIDE  Sb,S.. 
1000  cc.  water  dissolve  0.00175  gm.  SbiSi  at  i8'.  (Weigel,  1907.) 

Solubility  Data  Determined  by  the  Freezing-point  Method  Are  Given 

FOR  Mixtures  of: 

Antimony  trisulphide  and  cuprous  sulfide.  (Pamvano  and  Ceaaris,  19x2.) 

"  ''  **    stannous  sulfide. 

"  "  "      lead  sulfide.     (Jaeger  and  Van  Klooster,  19x2;  Pflabon,  1913.) 

**  "  "      silver  sulfide.  (Jaeger  and  Van  Klooster.  191 2,) 
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ANTIMONT  Potassium  TARTRATE  C,Hi(OH)i(COOK)(COOSbO).}H,0. 


100  gms.  water  dissolve   5.9  gms.  salt  at  room  temp. 
4?  44  «*  6  ^     u       u     .<  250. 

41  41  Q  44  4<         44    ^,0 

95%  HCOOH  dissolve  82.7  gms.  salt  at  20.8^ 
glycerol  dissolve  5.5  gms.  salt  at  15.5^. 


44 
44 
44 


(Squire  and  Caines,  1905.) 
(S  and  S,  1903.) 
(Aschan,  19x3.) 
(Aschan,  2913.) 


SoLUBiuTY  OP  Antimony  Potassium  Tartrate  in  Aq.  Alcohol 

Solutions  at  25**. 

(Seidell.  1910.) 


Wt.  Per  cent 

(^OHin 

Solvent. 

O 

S 
10 

20 
30 


Sat.  Sol. 

1.052 
1. 025 
1.007 
0.980 
0.958 


Gms.  (LHA. 

KSb0.iI&)  per 

100  Gms.  Sat.  Sol 

7.8s 

SSo 

3  92 
1.92 

0.84 


Wt.  Per  cent 

qiLOH  in 

Solvent. 

40 

SO 
60 

70 

IQO 


Sat.  Sol. 

0.93s 
0.913 

0.890 

0.866 

0.788 


Gms.  (^HA* 
KSbO.iH^per 

100  Gms.  Sat.  SoL 
0.38 
0.23 
0.12 
0.06 

trace 


ANTIPTRINE  CuHuNsO. 

'  100  gms.  water  dissolve    80  gms.CuHiiN^at  15^  (Greenish  and  Smith. '03.) 

25^  (U.S.  p.) 

44  M 


«t 
*« 

44 
44 
44 
44 
44 


«l 


alcohol 

90%  alcohol 

chloroform 

ether 

pyridine 

50%  aq.  pyridine  " 


44 
44 
44 
44 
44 


100 
100 

75.2 
100 

1.3 
38.0 
79.61  " 


44 
44 
44 
44 
44 


*< 
44 
44 
44 
44 
44 
44 


44 
44 
44 


at  20-25". 

44 


(Enell.  1899.) 
(Dehn,'  19x7.) 


Thb  Solidification  Points  of  Mixtures  of  Antipyrinb  and  Chloral 

Hydrate. 

(Tsakalatos,  19x3.) 


t'of 
Solidification. 


Gms.  CuHuN^ 

per  xoo  Gms. 

Mixture. 


Solid  t*  of 

Phase.  Solidification. 


Gms.  CiiHuN^ 

per  100  Gms. 

Mixture. 


108.9  100 

90  86.1 

70  73 

5o.sEutec.  64.2 

60  56.8 

62.3m.pt.  53.2 

60  50.3 

56  Eutec.  47 . 2 


CuHaNiO        60 

6i.8m.pt. 
57 

+X.I       50 

40 

33.8  Eutec. 

40 
"+i.a     51.6 


M 


(I 


I.X 


(I 


40.9 
36.7 

30.1 

26.1 
20.2 

16.5 

6 
o 


Solid 
Phase. 

Z.9 

44 


<4 


i.2+CClj.(X)H.H^ 
CCl«.C0H.H/> 


(4 


i.i  =  CuHwNtO.CCUCOH.HtO  (Hvpnal). 
1.2  «  CuHi2N20.2(CCl,.COH.H,0)'(Bihypnal). 


The  SoLroiFiCATioN  Points  (Solubility,  see  footnote,  p.  i),  of  Mixtures  of 

'    Antipyrine  and  Salol. 

(Bellucci,  x9xa,  19x3.) 


Initial  e  of 
Solidification. 

112. 6 
104.5 
98 

91 

83 

75 


Gms.  CuHttNiO 

per  xoo  Gms. 

Mixture. 

100 

90 

80 

70 
60 

SO 


Initial  «"  of 
Solidification. 

65 

S3 

30  Eutec. 

34 

3S 
42 


Gms.  CuHuN^ 

per  xoo  Gms. 

Mixture. 

40 

30 

17 
20 

10 

O 
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APOMOBPHnVX  HYDROCHLORIDE  C17H17NOS.HCI. 

100  gms.  water  dissolve  1.7  gms.  salt  at  15^  and  2  gms.  at  25^ 

ioo'£:xiis.90%  alcohol  dissolve  2  gms.  salt  at  25^ 

(Dott,  1906;  Squint  and  Dunes.  1905.) 

AR4CHmiC  ACID  QoH^oO,. 

Solubility  Data  Determined  by  the  Freezing-point  Method  are 
Given  bt  Meyer,  Brod  and  Soyka  (1913),  for  Mixtures  op: 

Arachidic  and  Stearic  Acids. 
"    Palmitic  Acids. 
"  "   Lignoceric  Adds. 

AHBUnN  CuHMOr.iHsO. 

100  gms.  tnchlorethylene  dissolve  o.oii  gm.  arbutin  at  15^ 


(Water  and  Bniim,  19Z4O 


AROON.A. 


Solubility  in  Water. 

(Eitrdcher— Z.  phyaik.  Chem.  31*  184,  '99.) 


*• 

Cor.  Bar. 

Vol. 

Vol.  AbMrbed 
Aigoo. 

Absorption  C 

*    • 

«. 

/.        ^ 

fl- 

0 

... 

... 

... 

... 

0.0578 

0.0102 

z 

764.9 

77.40 

4-34 

0.0561 

0.0561 

0.0099 

5 

765.0 

77-39 

3-9^ 

0.0507 

0.0508 

0.0090 

10 

765 -3 

77-41 

3-49 

0.0450 

0.0453 

0.0079 

IS 

762.4 

77.46 

3-^3 

0.0404 

0.0410 

0.0072 

20 

757 -6 

77-53 

2M 

0.0369 

0.0379 

0.0066 

25 

766.7 

77.6a 

2.64 

0.0339 

0.0347 

0.0060 

30 

760.6 

77-73 

2-43 

0.0312 

0.0326 

0.0056 

35 

757-1 

77.86 

2.24 

0.0288 

0.0305 

0.0052 

40 

758-3 

77-99 

2.07 

0.0265 

0.0286 

0.0048 

45 

756-4 

78-15 

1.92 

0.0246 

0.0273 

0.0045 

SO 

747-6 

78-31 

1-73 

0.0221 

0.0257 

0.0041 

a  —  tmder  barometric  pressure  minus  tension  of  H,0  vapor. 

/  —tmder  760  mm.  pressure. 

q  —grams  argon  per  100  g.HaO  when  total  pressure  is  equal  to  760  mm. 

*  See  Acetylene,  page  z6. 

S(x.UBiUTY  OF  Argon  and  Water. 

(von  Antiopoff,  1909-10.) 
t*.  Coef .  of  Absorptioo. 

o  0.0561 

10  0.0438 

20  '         0.0379 

30  0.0348 

40  0.0338 

50  0.0343 

The  coef.  of  absorption  adopted  for  these  results  is  that  of  Bunsen  as  modified 
by  Kuenen.  The  modification  consists  in  substituting  unit  of  mass  in  place  of 
unit  of  volume  of  water  in  the  formula. 

Data  for  the  solubility  of  argon  in  water  and  in  sea  water,  tc^ther  with  a 
critical  discussion  of  the  literature,  are  given  by  Coste  (191 7). 

Data  for  the  solubility  and  diffusion  of  argon  in  solid  and  liquid  metals  are 
given  by  Sieverts  and  Bergner  (1912). 


/ 
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AB8ENIC  As. 

Data  for  the  fusion-points  of  mixtures  of  arsenic  and  iodine  are  given  by 
Jaeger  and  Doombosch  (1912). 

MetaABSENIC  ACID  AsOiH. 

Distribution  at  25^  between: 

(Auerbccfa,  1903.) 

HsO  and  Amyl  Alcohol.        Sat.  Aq.  HjBOs  Solution  and  Amyl  AlcohoL 

Gnu.  AjAH  per  zooo  oc.  Gma.  AaQiH  per  zooo  oc 

Aq.  L«yer.  Alcoholic  Layer.  Aq.  Layer.  Aloohdic  Layer. 

4.82  0.90  9.28  1.7s 

963  1.7s  1874  3-47 

18.44  3.50 

ARSENIC  TriBROBODE  and  TrilODIDE  AsBr,  and  Aslt. 

100  gms.  HiO  dissolve  about  6  gms.  Asia  at  25".  (U.  S.  P.) 

100  gms.  carbon  disulfide  dissolved  about  5.2  gms.  Asls.  (Squires.) 

100  gms.  methylene  iodide,  CHsIs,  dissolve  17.4  gms.  Asis  at  12^,  J  of  sat 

solution  —  3.449.  (Retgers,  1893.) 

Solubility  Data  Dbterminbd  by  the  Freezing-point  Method  Are  Given 

FOR  Mixtures  of: 

Arsenic  tribromide  and  naphthalene.  ^^     ^  (Pushin  and  Kriger,  19x4.) 

"  "  "     phosphorus  triiodide.  (Jaeger  and  Doombosch,  z9xa.) 

"       triiodide  and  iodine.  (Quercigh,  191a.) 

ARSENIC  TriCHLORIDE  AsCU. 

When  i.o  gm.  of  arsenic  as  the  trichloride  is  dissolved  in  100  cc.  of  aqrHCl 
and  the  solution  shaken  with  100  cc.  of  ether  the  following  percentages  of  the 
metal  enter  the  ethereal  layer;  with  20%  HCl,  68%:  15%  HCl,  37%;  10% 
HCl,  7%;  5%  HCl,  0.7%  and  with  1%  HCl,  0.2%  of  the  arsenic.     (MyUus,  1911.) 

ARSUriO   TRIOXIDB     As,0.. 

Solubility  op  the: 

Amorphous  Modification. 
In  Water. 

Ao  Gms.  AsflOs  per 

xoocc.HaO. 

ord.  temp.         3.7 
b.  pt.  11.86 

In  Alcohol)  Ether  and  CS,. 

G.  AatQi  per  xoo  g.  Sohent. 

Alcohol  0.446 

(Bnioer  and  St.  ToUoczko  —  Z.  anorg.  Chem.  37,  456,    Kther  o .  454 

'o3:Chodoun8ky  — Liscy.  Chem.  13,  ix4f  '88.)        Q^  O.OOI 

(Winkler — J.  pr.  Chem.  [a]  3 1, 347,  '85^ 

Solubiltty  of  Arsenic  Trioxtoe  in  Aqueous  Solutions  of  Ammonia  at 

30"  (Interpolated  from  Original  Results). 

SoUd  Phase. 
NH4ASO4 


Crystallized  Modification. 

In  Water. 

Gms.  AsfOt 

«•. 

per  100  cc. 
Sat.  Solution. 

2 

1. 201 

IS 

1-657 

25 

a. 038 

39-8 

2.930 

b.  pt. 

6.+ 

Gms.  per 

Eoo  Gms.  Sat  S<d. 

SdidPhue. 

AsA 

ii 
a 

AsA+NHiAsOi 

ii 

Gms.  per  100  Gms.  Sat.  Sol. 

NH|. 
0 

I 
2 
2.8 

3 
3S 

A3A. 

2.3 

8.3 
14.9 

20.5 

13 
9.1 

NH|.               AsA-     ' 

4             7-6 

S                  6.2 

7             4.6 

10                  3.1 
13                   2.4 
143              2.2 

99 
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SoLUBiLrrY  OF  Arsenic  Trioxidb  in  Water  and  inI'Aqueous  Solution 
OF  Hydrochloric  Acid  at  15**  (Interpolated  from  the  original). 

(Wood,  1908.) 

Gnu.  As^per 
100  oc.  SuutKXL 

3-8 


Mob.  HO  per 
Liter. 


Gnu.  As^per 
100  oc  Solutioa. 


O 
0.46 

2 

4 


I -495 

1.2. 
1-3 


Mob.  HCl  per 
Liter. 

6 


7 
8 

9 


75 
"•5 
17.7 


SOLUBILITT  OF  ArSBNIC  TrIOXIDB  IN  AqUEOUS  SALT  SOLUTIONS. 

(SchiHfMTnakers  and  deBaat,  1917.) 


In  Aq.  Ammonium  Bromide  at  30**. 

Cms.  per  zoo  Cms.  Sat.  Sol. 


2.26 

2.25 

0.679 

0.518 

0.386 

0.303 
0.237 

O.IS4 
0.190 

o 


NHfBr. 
O 

0-339 

4.37 
7.18 

13-31 
20.14 

31.69 

41-34 
45.66 

44.8 


Solid  Phase. 

AsA 
"+AsA.NH«Br 
AsA*NH«Br 


"+NH«Br 
NHiBr 


In  Aq.  Barimn  Bromide  at  30^. 

Cms.  per  100  Gms.  Sat.  Sol. 


3.09 
2.03 

1-97 
1.87 

0-7S7 
0.678 

0.464 

0.322 

0.277 

o 


BaBis. 

9.41 
16.88 
24.03 
24.41 

23 -49 
29.09 

33  08 
38.19 
43.02 

50-03 
50.62 


Solid  Phase. 
AsA 


M 


M 


(AsA)sBaBr, 


w 


M 


M 


"  +BaBrt.3H,0 
BaBr|.2HaO 


In  Aq.  Sodium  Bromide  at  30*. 

Gms.  per  100  Gms.  Sat.  Sol. 


AsA. 
2.19 

2.09 

1.88 

1.63 

1.50 
1.20 

0.953 
0.852 

0.719 

O 


NH«Br. 

557 
10.89 

20.79 
30.39 

35-75 

39-24 

43-64 

45-99 
50.25 

±49-5 


Solid  Phase. 
AsA 


M 


U 


(AsA)*NaBr 


M 


**  +NaBr.3Hd0 
NaBr.aH^ 


In  Aq.  Barium  Chloride  at  30^ 

Gms.  per  zoo  Gms.  Sat.  Sd. 


AsA. 
2.24 

2.20 

2.19 

2.15 

1.69 

1. 12 

0.905 

0.737 
0.608 

0.506 

O 


BaCli. 

3.84 
8.72 

8.86 

10.34 

9-55 
13-62 

16.93 

20.06 

23-87 
26.54 
27.6 


Solid  Phase. 
AsA 


<« 


(( 


(AsA)B.BaCl, 


t< 


« 


«< 


<( 


"  +BaCl|.2Hi0 
BaCl«.2H^, 


In  Aq.  Caldnm  Bromide  at  20^ 


'  Gns.  per  100  Gms.  Sat.  SoL 


As,.0b. 

1.58 
1. 28 

0.912 

0.789 

0.698 

0.513 
0.687 

O 


CaBrt. 

9-65 
20.13 

34.90 

41 

47.67 

52.06 

58.22 

58.20 


Solid  Phase. 
AsA 


M 


"  +CaBrt.6H^ 
CaBrs.6H^ 


In  Aq.  Calcium  Chloride  at  i9.5*'-2o'*. 


Gms.  per  100  Gms.  Sat.  Sol. 


AsA- 
1.78 

1.39 
1. 01 

0.865 

0.757 
0.697 

0.67s 

O 


CaCli. 
O 
12.66 

23-09 
27.68 

31.85 
36.01 
41.92 

42.7 


Solid  Phase. 
AsA 


« 


M 


«< 


M 


tt 


it 


+CaCl,.6H|0 
CaClf.6HiO 


100  gnu.  95%  formic  acid  dissolve  0.02  gm.  AsiQt  at  I9.8^  (Aschan,  1913.) 


/ 


ARSENIC  OXIDES 
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Solubility  of  Arsenic  Trioxidb  in  Aqueous  Salt  Solutions.    {PonXinutA^ 


In  Aq.  Lithium  Bromide  at  30**. 
Cms.  per  100  Gms.  Sftt  SoL 


AsA. 
2.26 

1.69 

1.20 

0.734 

O.S34 
0.332 

0.281 

0.198 

o 


LiBr. 
O 

11.68 
23.23 

35  54 

37 
42.62 

43-87 

46.7s 
59.62 


Solid  Phase. 


In  Aq.  Lithium  Chloride  at  30°. 

Gms.  per  100  Gms.  Sat.  Sol.     .„  ,. ,  _. 

[Solid  PhaM. 


AsA 


M 


"  +(AsA)flXaBr 
(A%Qi)tXiBr 


14 


<( 


LiBr.H^ 


AflA- 
1.69 

IIS 
0.77 

0.54 
0.43 
0.39 

0-38S 
0.41 

o 


Lid 

7.S7 
1530 
22.67 
29.04 

35-37 

41.13 
43  01 

45.12 

46.1 


AsA 


M 


M 


M 


"  +UC1JW) 
LiCLH^ 


In  Aq.  Potassium  Bromide  at  30^ 

Gms.  per  100  Gms.  Sat.  S^  Solid 

Phase. 


In  Aq.  Potassium  Iodide  at  30P. 


Gms.  per  xoo  Gms.  Sat.  S<d. 


AsA. 
2.25 

0.818 

0.460 

0.327 

0.290 

0.27s 

0.207 

0.166 

O 


KBr. 
0.336 

2.51 
12.78 

22.59 

27.40 

36.98 

39  04 
42.07 

±41.3 


AsA+i) 


41 


41 


« 


41 


44 


"+KBr 
KBr 


AsA. 
2.26 

0.772 
0.296 
0.183 
0.150 
O.II9 
0.081 
0.115 
0.134 


Pvariesfrom(AsA)jKBrto(As*0,)7(KBr)4.  O 


O 
1. 19 

956 
22.89 

34.31 
40.79 

47.07 

S3.  SI 
60.54 

61.5 


Solid 
Phase. 

AsA 
(A8A)TkI. 


44 

"+KI 
KI 


'  In  Aq.  Strontium  Bromide  at  30^. . 

Gms.  per  xoo  Gms.  Sat.  SoL 


AsA. 
1.69 

1.74 
1.48 

1.25 
1.07 

0.991 

O 


SrBrs. 
11.69 
22.09 
31.98 
41.91 
46.87 
48.91 
49.11 


Solid  Phase. 
AsA 


In  Aq.  Strontium  Chloride  at  30**. 

Gms.  per  xoo  Gms.  Sat.  Sol. 


44 


44 


44 


"+SrBrs.6H^ 
SrBr|.6H,0 


AsA. 
2.14 

1.92 

1.67 

1.46 

1.28 

1.23 
O 


SrCl«. 
6.27 

13.67 
21.29 
27.46 

34.03 
36.16 

37. 5 


Solid  Phase. 
AsA 


44 


44 


"  +SrCl|.6HiO 
SrOseH^ 


ARSENIC  PENTOZIDE  AstOt. 

SOLUBILfTY  IN  WATER. 
(Meiudes  and  Potter,  19x2.) 


Gms.  AsA  per 
xoo  Gms.  Sat.  SoL 

10.6 
15.6 
21.3 

25  I 
27.8 

29.9 

—  59Eutec.  31.7 
-50  32.6 

-40  33-5 

-30  34.4 

-20  35.4 


f. 

—  5 

—  10 

—  20 

-30 
-40 
-SO 


Solid  Phase. 
Ice 


M 


«4 


<l 


M 


Ice+AsA4H^ 
AsA4H^ 


44 


44 


44 


f. 

—  10 

O 

+  10 

20 

29 
40 

60 

80 

100 

120 

140 


x<S"Sni^t.'SL  Solid  Phase. 
36.2      AsA4H«0 


37-3 

38.3 

39.7 
41.4 

41.6 

42.2 

42.9 

43.4 
43.7 

44. 5 


44 


44 


"+3AsA.SH^ 
3AsA.5HiO 


44 


<i 


100  gms.  95%  HCOOH  dissolve  7.6  gms.  AsA  at  I9^ 


(Aschaa,  19x3.) 


lOI 


ABSENIOUS  SULFIDE 


ABSENIOUS  SULFIDE  Aa&. 

1000  cc.  water  dissolve  0.000517  gm.  AaA  at  i8^  (Weigel,  1907.) 

Data  for  the  fusion-points  of  mixtures  of  arsenious  sulfide  and  silver  sulfide 
are  given  by  Jaeger  and  Van  Klooster  (1912). 

ASPARAamE  C4HsNsOs.HtO. 

Solubility  /S-^Aspa&aginb,  C4H«N^i.HiO,  Ain>  of  /94-Asparaginic  Acm, 

CtHyNOi,  IN  Water. 

(BcMler  — Z.  phyaik.  Chem.  47,  6x3,  '04.) 


A. 

/34-A8pttnig!nic  Add. 

Gms. 

Cms. 

' 

Gms. 

Gms. 

t:  CiHjNjO^HjO    t^ 

CiH8Na08.HsO 

t^ 

C4H7NO4       t*». 

C4H7NO4 

pcriopg. 

per  xoog. 

per  xoog. 

per  xoo  g. 

HsO. 

HsO. 

HsO. 

HiO. 

0.7     0.9546     55.5 

10.650 

0.2 

0-2674      51.0 

1.2746 

7.9     1.4260     71.7 

19.838 

95 

0.4042      63.5 

I .8147 

17.5      2.1400     87.0 

36  564 

16.4 

0.5176      70.0 

2.3500 

28.0     3.1710     98.0 

Sa-47S 

31S 

0.7514     80.5 

3.2106 

41.4     5-6500 

40.0 

0.9258     97.4 

5-3746 

>  gms.  H<0  dissolve  24 

gms.  asparagi 

ine  at  2o'*-25*. 

G^ehn,  19x7.) 

100  gms.  pyridine  dissolve  0.03  gm.  asparagine  at  20*^^5^  *' 

1 1 00  gms.  50%  aq.  pyridine  dissolve  0.15  gm.  asparagine  at  2o''-25°.         " 
100  gms.  trichlorethylene  dissolve  o.oi  8  gm.  asparagine  at  1 5^.  (Wester  &  Bmios,  1914) 

Data  for  the  solubility  of  asparaginic  acid  in  aqueous  salt  solutions  are  given 
by  WOrgler  (1914). 

ASPIRIN   (Acetyl  salicyUc  acid)  CeH4(0CH,C0)C00H. 

1 00  gms.  water  dissolve  0.25  gm.  aspirin  at  room  temperature.  (Squire  and  C«ines»  1905.) 
100  cc.  90%  alcohol  dissolve  20  gm.  aspirin  at  room  temperature.  '*  " 

ATBOPIMS  CnHaNQ,. 

Solubility  of  Atropine,  Ci7H»N0t,  and  of  Atropine  Sulfate, 
«     (Ci7HttN0t)s.S0i(0H)s,  IN  Water  and  Other  Solvents. 

(U.  S.  p.;  MOlkr.  1903)  

GnuMAtiopme  per  100  Grams.       ^SlSe'JP^ 

Grams  Solvent. 


Solvent. 


r. 


Solution. 


Water 
Water 
Alcohol 
Alcohol 
Ether 
Chloroform 
Benzene 

Carbon  Tetrachloride 
Ethyl  Acetate 
Petroleum  Ether 
Glycerol 
Amline 
Diethylamine 
Pyridme 
Piperidine 
50%  Aq.  Glycerol ) 
+  3%H3BO,     ) 
Oil  of  Sesame 


25 
80 

25 
60 

25 

25 
20 

20 

20 

20 

15 
20 

20 

20 

20 


20 


2 
68 

3 
o 

3 
o 


782  (20**) 


21  (20**) 
03  (20^) 

99 
661 

%?^ 
83 


Solvent.  (U.S. P.) 

0.222  (0.13*) 

115 
68.44 

III. II 

6.02 

64.10 

•    •    • 

i.i36t(i.76t) 


34§ 

67§ 

73§ 

ii4§ 


(U.  s.  p.) 
263.1 

454.5 
27 

52.6 

0.047 

0.161 


33 


io1[ 


0.25* 


*Za]ai»i9Z0b  f  At  17*,  Sf hnidrlmriBcr,  1901.  tG<«i,i9X3.  |  Scholtz,  19x2.  tBaroniandBorIinetto,z9ii. 


^ 


ATROPINE 
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Distribution  of  Atropine  between  Water  and  Chloroform  at  25*. 

(SddeU»  1910a.) 


Gms.  Atrotnne  Added 

per  15  cc  HiO+zs  cc. 

CHCU. 

0.005 
0.025 
0.125 
0.625 


Gnu.  Atzopioe  Recovered  per  15  oc. 


Aqueous 
Layer  (a). 

O.OOIO 

0.0021 

0.0049 

0.0160 


Chlorof(»m 
Layer  (6). 

0.0057 

0.0256 

0.1246 

0.6267 


b 

••  • 

a 


12.2 

25 -4 
39.1 


ATROPINE  BBTHTLBROBODE  Ci7H»NQt.CH,Br. 

100  gms.  water  dissolve  100  gms.  of  the  salt  at  room  temp.   (Squires  and  Gaines,  1905.) 
100  cc.  90%  alcohol  dissolve  10  gms.  of  the  salt  at  room  temp.      '*  " 


AZELAIC  ACm  C7Hu(C00H)t. 

Solubility  in  Water. 

(Lamourouz,  1899.) 

t**.  =  o  15         20 

Gms.  C7Hi4(COOH)2 
per  100  cc.  solution  ~     o.io     0.15     0.24 


35 


SO 


65 


0.45     0.82     2  20 


100  gms.  95%  HCOOH  dissolve  3.79  gms.  azelaic  acid  at  19.4^     (Aschan,  19x3-) 
Distribution  of  Azelaic  Acm  between  Water  and  Ether  at  25^ 

(Chandler,  1908.) 


Gms.  CtHu(C00H)i  per  1000  cc. 


Gms.  CtHi4(C00H)i  per  zooo  cc. 


Aq.  Layer. 
0.06 


Etlier  Layen 
0.47 

1. 10 

2.71 

4.26 


Aq.  Layer. 
0.40 

0.50 

0.58 


Ether  Layer. 

S.83 
7.40 

8.65 


O.IO 
0.20 
0.30 

AZOBENZENE  C,H».Ni.C«Ht. 

Solubility  op  Azobenzene  in  Several  Binary  Mixtures. 

(Timmermans,  1907.) 
Solvoit,  Binary  Mixture  of: 


34.9%  Butyric  Add+  65.1%  HaO  (=  sat.  sol. 
at  2.3°) 


36%  Triethylamine  +  64%  HjO  (=  sat.  sol.  at 
19.1°) 


36.5%  Phenol  +  63.5%  HsO  (=  sat.  sol.  at 
65.3^) 


71.4%  Phenol  +  28.6%  HsO  (=  sat.  sol.  at 
20.6°) 


46%  Succinic  Nitiile+  54%  HjO  ( = sat.  sol.  at  54**)   56 . 9 


r. 

Gms.(C4HiN)tper 

iooGms.Sat.lSol. 

6.4 

0.46 

10 

0.55 

20 

113 

30 

1.92 

40.6 

2.9s 

8.8 

3.22 

II 

2-57 

14 

1.66 

17-4 

0.54 

693 

0.43 

72.7 

0.47 

80 

1.47 

90 

2.43 

100 

3 -45 

23 -9 

0.52 

25.2 

0.87 

40 

4.45 

60 

10.3s 

72.6 

133  40 

56.9 

0.54 

103  AZOBENZENE 

SOLXTBILITY  OP  AZOBBNZENB  IN  SeVBRAL  AlCOHOLS. 

(Timofdew,  1894.) 

Gms.  (QHaN)s  Gms.  (CiHtN)i 

Scrfvmt.  t*.         per  zoo  Gms.  Scdvent.  t*.        per  zoo  Cms. 

Sat.  Sol.  Sat.  Sd. 

Methyl  Alcohol         9.5        38  Ethyl  Alcohol       10.5        $88 

"  "  10. s        3 -95        Propyl  Alcohol       9.5        5.42 

Ethyl  Alcohol  9.5        5.29  "  "  10.5        6.02 

SOLUBILITT  OF  AZOBBNZENES  IN  WaTBR  AND  IN  PtrIDINB. 
__  (Dehn,  zgz?.) 

Gms.  Eadi  Compounid  (Determiiied  Sepazately)  per 
zoo  Gms.  Solvent: 

SdvenL  t*.  / »  -^ 

Aaobetuene.         Diazoeimino-      Dimetl^lammo- 

bensene.  asobenzene. 

Water  20-25  0.03  0.05  0.016 

Pyridine  20-25  76.44  136.7  27.90 

Aq.  50%  Pyridine       20-25  16.78  67.7  4.51 

HydroxyAZOBENZENE  CiH».N:N.CeH40H. 

1000  cc  sat.  solution  in  HsO  contain  0.0225  S^*  QHsN :  N.C1H4OH  at  2^^ 
1000  cc.  sat.  solution  in  HtO  sat.  with  CcHe  contain  0.0284  gm.  C«H<N:N. 
QH^H  at  25**. 

1000  cc.  sat.  solution  in  QHc  sat.  with  HsO  contain  15.20  gms.  C|H(N:N. 

CsHiOH  at  25**.  (Farmer,  xgoz.) 

Distribution  results  for  hydroxyazobenzene  between  benzene  and  water  gave: 
cone  in  CeH«  -5-  cone,  in  HjO  =  539  at  25®.  (Farmer,  xgoz.) 

AminoAZOBENZENE  CeHtN :  N.CeH4.NHs. 

Distribution  results  for  amino  azobenzene  between  benzene  and  water  gave: 

cone,  in  CeH«  -i-  cone,  in  HiO  =3,173  at  25®.  (Farmer  and  Warth.  Z904.) 

AZ0ANI80L,  AZOBENZENE,  AZOPHENETOL,  etc. 

Solubility  ^D ATA,  Dbtbrmined  by  thb  Frbbzing-point  Mbthod  (see  footnote, 

p.  l),  ARE  GiVBN  FOR  THB  FOLLOWING  MIXTURES: 

p  Azoanisol  Azobenzene 

+  p  Azoxyanisol  (i)  +  Benzeneazonapthalene  (9) 

"     +  ^  Azoanisolphenetol  (i)  "     +  Benzil  (8) 

"     4-  Methylpropylazophenol  (i)  "4-  Benzoin  (8) 

"     +/>Azophenetol  (i)  "     +  Benzylaniline   (7),    (9),    (10), 

^Azoxyanisol  (11),  (12) 

+  ^  Azoanisolphenetol  (i)  "     +  Dibenzyl  (7),  (13),  (14),  (12) 


«« 


+  p  Azoxyphenetol  (3),  (4)  "     +  Diphenyl  (9) 

4-  Benzene  (2)  "     4-  />  Dimethoxystilbene  (7) 


*4 


**     -h  Ethylene  bromide  (2)  "     +  Hydrobenzene  (7) 

4-  Hydroquinone  (5)  "     4-  Stilbene  (7),  (9) 

4-  Benzopnenone  (5)  "     4-  Tolane  (7) 

4"  p  Metnoxycinnamic  Acid  (5)     Hydrazobenzene 

4-  Nitrobenzene  (2)  +  Benzoin  (8) 

p  Azoanisolphenetol  p  Azophenetol 

^     +  Azophenetol  (i)  +  />  Azoxyphenetol  (i)  ' 

"     4-  />  Dipropylazophenetol  (i)            **     4-  P  Dipropylazophenetol  (1) 

Azobenzene  p  Azoxyphenetol 

+  Azoxybenzene  (6)  -f  Cholesterylisobutyrate  (a) 

4-  P  Azotoluene  (7)  "     4-  Cholesterylpropionate  (4) 

4-  p  Azonaphthalene  (7)  "4-  Cholesterylbenzoate  (4) 

4-  Benzalaniline  (7)  "     4-  />  Methoxycinnamate  (4) 

p  Azobenzoic  Acid  Ethyl  E^ter  p  Azotoluene 

-     -^P  Azoxybenzoic   Add  Ethyl            +  Stilbene  (7) 

Ester  (5) 

(z)  Bogojavlftusky  *oA  Winogrodow,  Z907;  (2)  Bogoiawlauaki,  Wmogrodow  and  Bogolubow,  1906; 
C3)  Katiiuanz  and  Rotaiski,  Z906:  (^i)  Prins.  Z909;  (5)  de  Kock,  Z904:  »)  Hartley  and  Stewart,  Z9Z4; 
(7)  Pascal  and  Normand,  Z9Z5;  (8)  Vanstone.  Wi\  (9)  Beck,  Z904;  (zo)  Isaac  (z9za-zz);  (zz)  Jaeger, 
1907;  (za)  Haiselblatt,  Z9Z3;  (zj)  (>areUl  azKl  Cauolari,  Z899;  (z4)  Bruni  and  Gomi,  Z899. 


14 


^y 


AZOLTTMINE 


104 


CDehn,  19x7.) 


AZOUTMnVE  C7H7NO«. 

100  gms.  HsO  dissolve  ^9.5  gms.  azolitmine  at  20^-25^ 

100  gms.  pyridine  dissolve  0.05  gm.  azolitmine  at  20-25^. 

100  gms.  aq.  50%  pyridine  dissolve  0.12  gm.  azolitmine  at  2o''~25*.         ^ 

AZOPHENETOL  (/>)    C.HsN,.C«H«.OC,H, 

Solubility  in  ioo  per  cent  Acetic  Acid. 

(Dreyer  and  RotaxBkl  —  Chem.  Centr.  *l^  II,  10x6.  '05.) 
t**=  89.2  91  93  95.6  97.2  99.6 

Mols.  per  liter.        0.153    0.176        0.185        0.209        0.232         0.25a 

A  break  in  the  curve  at  94.7**  corresponds  to  the  transition  temperature  of  the 
a  modification  into  the  /9  modification. 

BARIUM  ACETATE  Ba(CH,COO)s.    . 

Solubility  in  Water. 

(Walker  and  Fyffe,  1903;  Xaasnicki,  1887,  gives  inoonectfTeiults.) 


Gms.  Ba(CH^OO)s 
per  x«o  Gms. 


03 

7-9 

175 
21.6 

24.1 

26.2 

30 -6 

35  o 

39-6 


Water.  Sdudoa'. 

58-8    37 


Solid  Phase. 


61.6 
69.2 
72.8 
78.1 
76.4 

751 

75-8 
77-9 


38 
40 

42 

43 
43 
42 

43 
43 


o 
I 

9 

I 

9 
3 

9 

I 

8 


Ba(C,H30,),.3H,0 


Gms.  BaCCHsCOO)! 
per  TOO  Gms. 

Water.  Solutian. 


SoUd  Phase. 


(( 


(( 


a 


u 


Ba(C,H,O0,.H,O 


a 


u 


a 


40.5 
41.5 

445 
SI -8 
63.0 

73  o 
84.0 

99.2 


79.0  44.1  Ba(C,H,0,), 

78.7  44.0 
77-9  43-8 

76 -5  43-4 

74.6  42.7 

73  5  42 -4 

74.0  42  S 

74.8  42.8 


(( 


(( 


ti 


li 


a 


ti 


u 


Transition  temperatures  24.7**  and  41°. 
zoo  cc.  97%  ethyl  alcohol  dissolve  0.0723  gm.  barium  acetate  at  room  temp. 

(Crowdl,  19x8.) 

Solubility  of   Barium  Acetate  in  Aqueous  Solutions  of  Acetic  Acid 

AT  25^ 

(Iwaki,  19x4.) 
Mols.  per  roo  Mols.  Sat.  Sol. 


CHiCOOH. 

(CHiCOO)tBa. 

Sdid  Phase. 

CHiCOOH. 

(CHaCOO)tBa 

Solid  Phase. 

• 

.0 

S.18 

(CH,COO)iBa.3H20 

28.72 

4.52 

3-3-" 

0.41 

S.2I 

« 

36.54 

5.60 

« 

1.40 

5-34 

"  +3.3." 

42.08 

7.85 

U 

1.46 

S-32 

3-3-" 

46.51 

8.87 

"  +1.3 

3.30 

3.48 

u 

51.98 

8.62 

1-3 

10.23 

314 

ii 

65-77 

8.40 

(( 

20.60 

3.62 

<( 

85.27 

7  36 

« 

3.3.1 1  «  3(CH,COO)iBa.3CH,COOH.iiHA  i.3  =  (CH,COO)iBa.3CHtCOOH. 

BABIX7M  ARSENATE  Bat(As04)>. 

TOO  gms.  H,0  dissolve  0.055  gm.  Ba.CAsOO,;  100  gms.  5%  NH4CI 
dissolve  0.195  gni«»  and  100  gms.  10%  NH4OH  dissolve  0.003  S^- 
BasCAsOJs 

(Field  — J.  Ch.  Soc.  11  6,  1850.) 

BABIUM  BENZOATE  (C6HiCOO),Ba.6HtO. 

100  gms.  sat.  aqueous  solution  contain'  4.3  gms.  salt  (anhydrous  ?)*  at  15^ 
and  10. 1  gms.  at  100°.  CTaiugi  and  Checchi,  zgox.) 


X 


SoUd  Phase. 

Ba«Oi. 

BaO. 

Solid  Phase. 

H«BO,+i.3.7 

0.3 

0.23 

1.3-7 

I-3-7 

03 

031 

1.37+1.1.4 

0.2 

0.8 

1. 1.4 

0.2 

1.2 

a 

0.24 

4.8 

tc 

0.26 

S.8 

i.i4+Ba(0H), 

0.08 

53 

Ba(OH), 

105  BASIUM  BORATE 

BARIUM  BORATES. 

Solubility  in  Aqueous  Boric  Aao  Solutions  at  30". 

(Sborgi.  1913.) 

Gnu,  per  100  Gms.Sat.  SoL 
BaaOi.      '      BaO!      ' 
3.6  0.04 

3.4  0.04 

2.5  0.04 

2.6        0.04 
i.o        0.05 

0.5  0.09 

0.4  0.12 

1.3.7  =  Ba0.3B^t.7HjO  (Triborate);    1.1.4  =  BaO.BsO1.4H1O  (Metaborate). 
The  original  results  were  plotted  and  above  figures  read  from  curve. 

BARIUM  BROlffATE  Ba(BrO,)sHsO. 

Solubility  in  Water. 

Cl^ot^and  Aoschatz,  1906;  Rammebberg,  1841.) 

Gms.  BaCBiOOt  Gma.  Ba(BrOa)s  Gms.  Ba(BiOi)s 

t*.  per  zoo  Gms.  t*.  per  loo  Gms.         t".  per  zoo  Gma. 

Sohxtkn.  Soludoa.  Solution. 

—   0.034  0.28  30  0.95  70  2.922 

o  0.286  40  1. 31  80  3-521 

+10  0.439  SO  I  72  90  4.26 

20  0.652       60         2.271      98.7        5-256 

25  0.788  99.6s  5.39 

Solubility  op  Barium  Bromatb  in  Aqueous  Solutions  of  Salts  at  25^ 

(Harkins.  1911.) 

Cone  ci  Salt  Gms.  Ba(Bi0i)a  Dissolved  per  Liter  in  Aqueous  Sol.  of: 

inGms-Equiv-  /  ^ 


alents  per  Liter.  KNOk.  Ba(N0^i.  KBiOk.  Mg(NQOi. 

o      7.93(1.0038)  7.93  7.93      ^   7.93 

0.025    8.62^1.0059)  7.22  fl.0059)  5.216(1.0046) 

1. 91  (1.0080)  6.83  (1.0083)  3.415  (1.0062) 


0.050  9 
o.ioo  10 
0.200    ...  6.230(1.0233) 

2S" 

F^;ures  in  parentheses  show  densities  of  the  sat.  sols,  at  -^* 

4 


O.IOO      10.25(1.0120)       6.415(1.0132)       1.72    (1.0109)       8 

(I. 


196(1.0114) 


BARIUM   BROMIDE     BaBr,.2H,0. 

Solubility  in  Water. 

(Eremcfs — Pogg^  Ann.  99^  47,  '56;  Etaid  —  Ann.  chim.  phys.  [7]  a*  540,  '94.) 


Gms.  BaBra  per  zoo 

Grama. 

Gms.  BaBrs  per  too 

Gnat. 

t*.          'Water. 

SoluUon. 

t\ 

'Water. 

Solution. 

(Kxemers.) 

(Kxemers.) 

(Etard.) 

(Kremers.) 

(EUid.) 

— 20 

•    •    • 

45-6 

40 

114 

53-2 

51 S 

0             98 

495 

47  5 

50 

118 

541 

52  S 

10          lOI 

50.2 

48.5 

60 

123 

SS-^ 

53   S 

20           104 

51.0 

49  5 

70 

128 

56.1 

545 

25           106 

51 -4 

50.0 

80 

135 

57-4 

sss 

30           109 

52.1 

50.6 

100 

149 

60.0 

57 -8 

140 

•  •  ■ 

... 

59-4 

Sp.  Gr.  of  saturated  solution  at 

19.5° 

—  1. 710. 

^/ 


r 


BABIUM  BSOBODE  io6 

'    Data  for  the  system  Barium  Bromide  +  Barium  Oxide  +  HiO  at  25®  are 
given  by  Miiikau  (1916). 

Solubility  of  Mixtures  of  Barium  Bromide  and  Barium  Iodide  in  Water 

AT  Different  Temperatures. 

(Etud.) 

Gimms  per  100  Gms.  Soimion.  ^  Grama  per  iod  Gma.gdlnttoii. 

&aBri.  Balf  fiaBrs.  Bal^. 

—  16  4.8  58.4  170  II  .0  67.4 

f-6o  %'^        66.0  210  14.9        67.7 

135  9.2        67 . 2  Both  salts  present  in  solid  phase. 

Solubility  op  Barium  Bromide  in  Methyl  and  Ethyl  Alcohols. 

(de  Bniyn — Z.  phyak.  Chem.  zo^  783,  .pa ;  Richards  —  Z.  anoix*  Chfcm.  3*  455,  '93 ;  Rohland  —  IhU, 

Z5  4".  *P7.) 
Parts  BaBi^per.ioo  Parts  BaBrji^HaO  per  100 

.»  parts  Aq.  CAOH  of :  partsof  Aq.CHiOHaf: 


ioo%.        97%.  i?^.  100%.  93-5%  •  So%. 

15.0      ..  0.48  (BaBm-aHfO)  45.9  27.3  4.O 

22.5      3         • .  •  6  56.1  ...  ... 

100  gms.  sat.  solution  in  methyl  alcohol  at  the  crit.  temp,  contain  0.4  gm. 

BaBrs.  (Centnerscirer,  19x0.) 

Data  for  the  lowering  of  the  melting  point  of  BaBr*  by  BaFs  and  by  BaClt 
are  given  by  Ruff  and  Plato  (1903). 

BASIUM  PerBBOBODE  BaBr4. 

Data  for  the  formation  of  barium  perbromide  in  aqueous  solutions  at  25^  are 
given  by  Herz  and  Bulla  (191 1).    See  reference  calcium  perbromide,  p.  189. 

BARIUM  BUTTRATE  Ba(C4H7Qi)i2HtO. 

Solubility  in  Water. 

(Deszathy  —  Monatah.  Chem.  Z4«  949,  '93.) 
^         Cms.  Ba(C»HyQa)i  per  100  Gms.  o  Gms.  Ba(C«HTQt)>  per  100  Gmi. 

*  •  ii^xia.  Solution:  Water.  Solution. 

o     37-42   27.24        SO      36.44   26.77 
10     36.65   26.82        60      37-68   27.36 

20    36.12   26.55       70     39.58   28.36 

30  35-^5        26-38  80  42-13        29.64 

40  35.82        26.37 

100  gms.  97%  ethyl  alcohol  dissolve  0.17  gm.  barium  butyrate  at  ord.  temp. 

(Croweli,  19x8.) 

BABIUM  CAMPHOBATE  BaCioHi404.4HA 

Solubility  of  Barium  Camphoratb  in  Aqueous  Solutions  of  GkifPHORic 

Acid  at  i6"-i7*'. 

Gungflisch  and  Landiieu,  19x4.) 
Gms.  per  xoo  Gms.  Sat.  SoL  Gms.  per  xoo  Gms.  Sat.  Scd. 


amphoric        Barium  ' 

Solid  Phase. 

Camphoiic         Barium 

Solid  Phase. 

Acid.        Camphorate. 

Acid.         Camphorate. 

0.68           0.134 

i  Camphoric  ac 

.  +  1^ 

0.48           22.71 

i^ 

0.84           0.150 

(1 

0.4s          32.19 

M 

0.693         0.20 

1-3 

0.50          37.22 

M 

0.38           2.59 

M 

0.51           40.99 

0.44         II. 10 

M 

0                  42.59 

BaCamphoiBte 

l^  s  Barium  tetracamphorate, 

CioHii04Ba.3CioHi«04. 

I07 


BARIUM  CAPBOATE 


BABIUM  CAPBOATE  and  BABIUM  ISO  CAPBOATE. 

Sc«,uBiLiTY  IN  Water. 


(Knlisch. 

1893.) 

(KOnig, 

1893.) 

Barium  Capraate  (Methylj  Pentan.) 
Ba(CHs.CH^CH(CHi)CH«COO)s. 

Barium  Iso  Canroate  (Methyl 
Ba(CHsCH(CHa)CHs.CH 

/ * 

Gm8.9a(CcHiiOs)t 

1  9  Pentan.) 
tCOO)». 

Gins.Ba(C6HaOs>i 

■% 

f. 

per  100 

tGms. 

Solid  Phaae. 

per  100 

Oris. 

Solid  Phaae. 

Water,    i 

Solution. 

Water. 

Solutioa. 

o 

II.  71 

10.49 

Ba(C.H,iO,),.3iHfO 

14 -34 

12.54 

Ba(Q|HuO^,.4H«0 

lO 

8.38 

7-73 

M 

13 -33 

11.77 

u 

30 

6.89 

6.45 

M 

12.67 

II  .26 

M 

30 

5.87 

5-55 

« 

".37 

II  .01 

M 

40 

5-79 

5. 47 

M 

12.42 

11.05 

M 

50 

6.63 

6.21 

M 

12.83 

11.38 

M 

60 

fi-39 

7.74 

M 

13  63 

11.99 

M 

70 

11.09 

9.98 

M 

14.68 

12.80 

m 

80 

14.71 

12.82 

M 

16.24 

13-97 

m 

90 

19.28 

16.16 

M 

17-95 

15  •  aj 

M 

BABIUM  CARBONATE  BaCQt. 

Solubility  in  Water. 

(Holleman,  Kohliauach  and  Rose,  1893.) 

Electrolytic  conductivity  method  used. 

I  liter  HsO  dissolves  0.016  gm.  BaCO»  at  8.8'',  0.022  gm.  at  18°,  and  0.024  gm.  at 
24Jl^ 

Solubility  of  Barium  Carbonate  in  Water  Containing  CQi. 

The  average  of  several  determinations  at  about  lo**,  by  Bineau,  Lassaigne, 
Poucroy  and  Ber^ann  is  i.io  gms.  BaCOs  per  liter  water.  Wagner  (Z.  anal. 
Zh,  6,  167,  '67)  gives  7.25  gms.  SaCQi  per  liter  of  water  saturated  with  CO2  at 
4-6  atmospheres  pressure. 

Eleven  determinations  by  McCoy  and  Smith  (191 1),  of  the  solubility  of 
barium  carbonate  at  25*^  in  water  in  contact  with  pressures  of  COi  varying  from 
0.2  to  30  atmospheres,  showed  that  a  maximum  solubility  is  reached  at  22  atmos- 
pheres (see  also  calcium  carbonate,  p.  i^)f  at  which  point  the  saturated  solution 
contains  0.727  mols.  =  45-i  gms.  HiCOs  per  liter  and  0.028  mols.  —  7.3  gms. 
Ca(HCC)s)s  per  liter.  The  equilibrium  constant  is  it  «  2.24  X  10^  and  the 
solubility  product  Ba  X  COi  =  *$  =»  8.1  X  lo"*. 

SoLUBiLnY  OF  Barium  Carbonate  in  Aqueous  Solutions  of  Ammonium 

Chloride  at  30®. 

(Kemot,  d'Agostino  and  Pell^prino,  1908.) 


Gms.  per  1000  cc  Ha). 

Sdid 
Phase. 

Gms.  per 

xooo  cc.  HsO. 

Solid 

BaCOi. 

NHiQ. 

BaCOi. 

NH4CI. 

Phase. 

ooss 

0 

BaCQs 

2.245 

335.70 

BaCQa 

0.521 

8.099 

2.706 

358.66 

u 

1-333 

64.536 

2.630 

418.33 

mup. 

1-596 

92 . 593 

2.151 

414.71 

ii 

2 

160.265 

1.558 

413.77 

tt 

2.093 

186.77s 

0.730 

410.16 

11 

2.256 

268.920 

0 

397.58 

(t 

Data  are  also  given  for  25°.  Some  uncertainty  exists  as  to  the  terms  in  which 
the  results  are  expressed.  In  some  cases  the  column  headings  read  "Gms.  per 
liter  of  HiO"  and  in  others  "Gms.  per  liter  of  solution."  The  saturation  was 
effected  by  adding  just  the  necessaiy  amount  of  one  constituent  to  cause  the 
disappearance  of  the  last  particle  of  the  other.  The  amounts  so  added  were 
determined  by  weighing  the  flasks.  At  high  concentrations  of  the  two  salts,  the 
sudden  increase  in  solubility  appears  to  indicate  a  molecular  combination. 


BABimf  CARBONATE 


lo8 


Solubility  of  Barium  Carbonate  in  Aqueous  Solutions  of  Potassium 

Chloride  and  of  Sodium  Chloride. 

(Cantoni  and  Goguelia,  1905.) 
In  KClatB.pt.  of  Sol.   InNaClat  B.pt.of  Sol.   Inio%KClSol.    Inio%NaClSol. 


Gms.  KCl 

Gms.  BaCOi 

Gms.  NaCl  Gms.  BaCOb 

Gms.  BaCOfe 

Gms.  BaCOi 

per  100 
Gms.  Sol. 

per  zooocc. 

per  100 
Gms.  Sol. 

per  zooocc 

f. 

per  zooocc 

f. 

per  zooocc 

Sat.  Sol. 

Sat.  Sol. 

Sat.  SoL 

Sat.  Sol. 

0.15 

0.0847 

0.15 

0.0587 

10 

0.2175 

xo 

0.1085 

x.oo 

O.1781 

X 

0.0787 

20 

0.2408 

20 

O.II26 

3 

0.2667 

3 

0.1056 

40 

0.2972 

40 

O.1231 

10 

0.4274 

10 

O.I57S 

60 

0.3491 

40- 

0.1303 

30 

05550 

30 

0.2784 

80 

0.4049 

40 

O.1418 

Barium  carbonate  boiled  with  aqueous  NH4CI  is  slowly  but  completely  decom- 
posed. The  time  required  varies  inversely  as  the  concentration  of  the  NH4CI 
solution. 

Data  are  also  given  for  solubility  in  10%  aqueous  KCl  and  NaCl  at  the  boiling 
point,  the  time  factor  being  varied  from  i  to  198  hours. 

Data  for  lowering  of  the  melting  point  of  BaCOt  by  NaiCOi  are  given  by  Sackur 
(1911-12). 

BABIUM  CHLORATE  Ba(C10,)s.H,0. 

Solubility  in  Water. 

(Carlson,  1910;  Trautz  and  AnachQta,  1906.) 


f. 

o 
10 
20 

25 

30 


Sp.  Gr.  of 
&t.  SoL 

1. 195 

•   •  • 

1.274 


Gms.  Ba(C10i)s  per  zoo 
Gms.  Sat.  Sol. 


f. 


Sd.  Gr.  of 


20.3' 

243 
28.2 

30 

32 


i6.9ot 

21.23 

25.26 

27.  S3 
29.43 
•C. 


40 

60 

80 
100 
X05 . 6  b.  pt. 

t  (r  and  A,) 


Sat.  Sol. 

355 

433 
508 

580 

600 


Gms.  Ba(G0«)«  per  too 
Gms.  Sat.  Sol. 


35.8* 

42.6 

48 

53.1 
54.6 


33 • i6t 
40.05 

45.90 

51.2 

52.62 


The  determinations  of  Trautz  and  Anschiltz  appear  to  have  been  made  with 
very  great  care.  The  original  paper  of  Carlson  was  not  available  and  it  has 
been  impossible  to  explain  the  discrepancy  between  the  two  sets  of  results. 

BABIUM  PerCHLOBATE  Ba(C10i)i.3H,0. 

Solubility  in  Water. 


(Carlson,  19x0.) 

f. 

Sp.  Gr. 
Sat.  SoL 

Gms.  Ba(C10i)< 

per  zoo  Gms. 

Sat.  Sol. 

f. 

Sp.  Gr. 
Sat.  SoL 

Gms.  Ba(ClO0t 

per  TOO  Gms. 

Sat.  Sol. 

0 

1.782 

67.3 

80 

2. 114 

83.2 

20 

Z.912 

74.3 

100 

2.155 

84.9 

40 

2.009 

78.2 

120 

2.195 

86.6 

60 

2.070 

81 

140 

2.230 

88.3 

BABIUM  CHLOBIDE  BaCls.2HsO. 

Solubility  in  Water. 

(Mulder,  Engel,  z888;  Etard,  1894.) 
(jms.  Ba(3i  per  100  Gms. 


»  . 

Water. 

Solution! 

0 

31.6 

24 

10 

33-3 

25 

20 

35-7 

26.3 

25 

37 

27 

30 

38.2 

27.7 

40 

40.7 

28.9 

50 

43-6 

30.4 

f. 

Water. 

Solution. 

60 

46.4 

31.3 

70 

49.4 

33.1 

80 

52.4 

34-4 

100 

58.8 

37 

130 

59.5 

37.3 

160 

63.6 

38.9 

215 

75.9 

43.1 

Sp.  Gr.  of  solution  saturated  at  o**  =  1.25;  at  20**  »  1.27. 
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babium  chlobidb 


SoLUBiLmr  OP  Mdctusbs  op  Barium  Chloridb  and  Ammonium  Chloridb 

IN  Water. 


At  30^     (Scfarememaken.  1908.) 
Gms.  per'zoo  Gms.  Sat.  Sol. 


BaCls. 
22.16 
18.36 
15-42 
10.89 

8-33 
7-97 
356 


NH4CI. 

S.71 
10.06 

13. 84 
20.01 
24.69 
25.92 

27.47 


Solid  Phase. 

BaC1i.2H^ 

i< 

M 
M 
« 

BaCli.2H^+NHia 
NHia 


At  Varying  Temps.     (Sdudnemakccs,  xgzob.) 
Gms.  per  zoo  Gms.  Sat.  Sol. 


16.2 
o 

30 
40 

SO 


Bads. 
8.07 
8.22 

8.19 
8.40 


NH«C1. 
x6.lo 
19.26 
24.89 
26.93 

29.53 


Solid  Phase. 
BaCli.2H^+NHia 


It 


M 


« 


Solubility  op  Barium  Chloridb  in  Aqueous  Solutions  op  Barium 

Hydroxide  and  Vice  Versa  at  30". 

(Schidnemaken,  1909-19x0,  igzob.) 
Gms.  per  TOO  Gms.  Sat.  SoL        <,,..«.  Gms.  per  zoo'Gms.  Sat.  Sol.  ^t.,^. 


BaCls. 

BaO. 

— «         ooua  rnaae.            *- 

BaCb. 

BaO. 

-«               ooua  roase. 

27.6 

0 

BaCIi.2H^ 

18.67 

4.61 

Baa(OH).2^0+Ba0.9H^ 

27.42 

1.78 

u 

18.04 

4.62 

Ba0.9H^ 

f7'S6 

1.77 

"  +Baa(0H).2H^ 

17.08 

4.60 

14 

'24.98 

2.33 

Baa(0H).2H^ 

12. 81 

4.58 

M 

21.46 

3.27 

u 

10.77 

445 

U 

19.18 

4.67 

M 

0 

4.99 

M 

Solubility  of  Mixtures  of  Barium  Chloride  and  Barium  Nitrate 

in  Water: 


At  30^.     (Coppadoro,  1912, 19x3.) 
Cms.  per  100  Gms.  Sat.  Sol.      ^,.,^^ 


At  Varying  Temps.    (Etard,  1894.) 

Gms.  per  xoo  Gms.  Sat.  Sol.      _  ,. .  ». 


BaCb. 

Ba(N0i)t. 

— «        ooua  rnase. 

»  .     ^ 

BaCls. 

BaCNO.).^                ^""- 

6.06 

9.55 

Ba(NO^t 

0 

22.5 

4.3 

BaCli.2H^+Ba(N0i)t 

13.75 

8.20 

II 

20 

24.5 

6 

II 

16.14 

7.92 

tt 

40 

26.5 

7.5 

M 

32.70 

7.94 

II 

60 

28.5 

9-5 

M 

26.11 

7.88 

Ba(NQi)t+Baai.2H^ 

100 

31 

14 

M 

26.64 

5-37 

Baaa.2HiO 

140 

32 

20 

a 

26.91 

4.13 

II 

180 

33 

26 

M 

27.38 

1.58 

« 

2x0 

32 

32 

M 

Solubility  op  Barium  Chloride  in  Aqueous  Solutions  of  Copper 

Chloride  at  30®  and  Vice  Versa. 

(Schrrinrmakers  and  de  Baat,  1908-09.) 
Gms.  per  100  Gms.  Sat.  SoL 


BaCh. 

CuCls.' 

Solid  Phase. 

BaClt. 

CuCls. 

Solid  Phase. 

0 

43. 95 

CuCb.2H^ 

5-49 

30.76 

BaCk2H^ 

1.25 

42.45 

M 

10.13 

21.76 

II 

308 

42.07 

(mutable) 

17.08 

11.49 

« 

2.72 

42.36 

CaCb.2H«0+BaCIs.2H«D 

22.78 

.5-13 

M 

2.84 

41.18 

Baaa.2&0 

27.6 

0 

U 

3.98 

37.42 

II 

Solubility  data  have  been  determined  for  the  following  systems: 

BaCls-aHiO  +  CuCl,.2HiO  +  NH4CI  +  H|0  at  30*. 

+  "  +KCl-|-HiOat40*and6o 

+  "  +  NaCl  +  HsO  at  30^ 

+  BaO+ Na«0  +  H,0  at  30°. 

+  Ba(NO»)j      +  NaNOi  +  NaCl  +  HjO  at  30^        (Coppadoro,  xgxj.) 

+  HCl  -h  NaCl  +  HtO  at  30**.  CSdudiumakeis.  X909-X0. 19x0b.) 


It 


u 
u 
t* 

M 


(Schrrinfimakers,  1909.) 
(    "  and  de  Baat,  19x4.) 
(    "   and  de  Baat.  X908-09.) 
(SchieinemakeTs.  x9xob.) 


BARIUM  CHLORIDE  no 

Solubility  of  Barium  Chloride  in  Aqueous  Solutions  of  Hydro- 
chloric Acid: 


Ato^ 

At  30". 

(Engd,  x888.) 

(MaMon,  191 1, 19x1-13;  Schreiiiemaken,  X909-X0.) 

Sp.  Gr. 

Cms.  per  100 

Gms.  Sat.  Sol. 

Sp.  Gr. 
Sat.  Sol. 

Gnu.  per  xoo  Gms.  Sat.  S<d. 

Sat.  Sol. 

HCl. 

BaCh. 

Ha. 

BaCk. 

1.250 

0 

24.07 

1.3056 

0 

27.84 

1.242 

0.32 

23.31 

I. 2651 

1.36 

24.02 

1.228 

0.83 

22.11 

I. 2147 

3.32 

19. 20 

X.2IO 

1.51 

20.14 

I. 1789 

SOI 

15.2 

1. 143 

4.58 

12.76 

I . 1419 

7.13 

ZI.Z 

1. 118 

6.13 

9.37 

I. 1068 

zo 

5-8 

1.099 

7-55 

6.33 

1.0880 

13-43 

2.4 

1.079 

10.81 

2.64 

1.089s 

16.92 

0.38 

1.088 

16.92 

0.28 

I . 1024 

20.62 

0 

1. 1609 

32.18 

0 

The  results  of  Schreinemakers  show  that  at  37.34%  HCl  the  barium  chloride 
dihydrate  is  converted  into  monohydrate. 

Less  than  i  part  of  BaCU  is  soluble  in  20,000  parts  of  concentrated  HCl  and  in 
120,000  parts  of  cone.  HCl  containing  i  volume  of  ether.  (Mar,  1893.) 

Solubility  of  Barium  Chloride  in  Aqueous  Solutions  of  Mercuric 

Chloride: 

At  O^.     (Schrememakers,  x9xo.)  At  30°.     (Srhrrinrroatei,  X9xa) 

Gms.  per  xoo  Gms.  Sat.  Sol.  0  vj  nu  Gms.  per  xoo  Gms.  Sat.  Sol.    -,.._. 


'  HgClt. 

BaClx. 

«                       oouu  raaac 

HgClt. 

BaCIt. 

ooua  roBBe, 

0 

23.70 

BaCh-aHtO 

0 

27.77 

BaCli.2HM 

14.25 

24 

i< 

2.90 

27.56 

14 

36.20 

24.89 

II 

12.98 

26.99 

If 

46.08 

24.05 

BaCls.3HgCh.6Hs0+BaClt.2Hs0 

34.57 

26.69 

II 

46.59 

23.28 

BaCh.3Hga1.6H1O 

46.50 

25.22 

M 

47.78 

21.05 

ti 

55-22 

23-17 

"+Hgai 

48.46 

20.67 

"+HgCk 

48.97 

17.87 

HgOi 

44.33 

18.50 

HgCh 

41.30 

14.26 

II 

29 

"•59 

If 

27.62 

8.41 

II 

Z6.36 

6. II 

« 

14.19 

2.65 

M 

3-95 

0 

II 

7.67 

0 

w 

t*. 


Solubility  of  Mixtures  of  Barium  Chloride  and  Mercuric 

Chloride  in  Water. 

(Foote  and  Bristol  — Am.  Ch.  J.  3a,  348,  '04.) 

Gms.  per  too  Gms.  _  ...  Gms.  per  xoo  Gms.    ,        ^  ... 

Solution.  ^i  t*.  Solution.  Solid 

fiaOs.       HgCls.  BaQs.         HgCf..  ^'**** 


10.4     23.58    50.54  {^K"^  ^0-4     "lo    51.66 {§^^3|g:,..,H^, 

10.4      23.44      50.74   (Double  Salt  IO.4       21.64      51-74  fB,cL..H.OfHBCL. 

10.4    22.58     51.23    Baa.3Hga,.         as        23.02    54.83 1^^-^*^^«^ 

10.4      22.48      51.41    ^     ^^^• 

SOLUBILITT  OF  MIXTURES  OF   BaRIUM  ChLORIDE  AND  SODIUM  CHLORIDE 

IN  Water: 
At  30*.  At  Varying  Temps. 

(Schreinemakers  and  de  Baat.  1908-09.)  ^'^^S^^SS  '^'' 

Gms.  per  zoo  Gms.  Gms.  per  zoo  Gms.  Gms.  per  too  Gms* 

^t..Sol.  Solid  Phase.                ^t..Sol.  SoUd  Phase.  f.            S*t.  SoL 

BaCls.       NaCl.  BaCls.        NaD.  BaOa.       NaCL 

O            26.47    NaQ  12.25       13.39  Baai.2HsO  20  2.9         25 

2.28      25.28  "                            15.83       10.06            "  40  4.5         23 

3.80      23.77  "  +BaCls.2H«0     20.93        5-39           "  60  6.8        23.4 

5.76      20.25  BaCk2HiO           24.24         2.76            '*  80  9.4         22.8 

8.19       17.89  "                     27.60         O                    **  100  ZX.8          22.2 


Ill 


babium  chlobidi 


SoLUBiLmr  OF  Mixtures  of  Barium  Chloride  and  Potassium  Chloride 

IN  Water.    (Foote.  1904.) 

100  gms.  saturated  solution  contain  13.83  gms.  BaCls  +  18.97  g:nis.  KCl  at  25^. 

Fusion-point  curves  (solubility,  see  footnote,  p.  i)  are  given  for  the  following 
mixtures: 


BaCli  + 

+ 
+ 

+ 
+ 

+ 


BaCO* 

BaCrO* 

BaO 

BaS04 

BaFs 

Bals 

CdCli 

CaCl, 

CuCli 

PbCl, 

LiCl 

MgCk 

MnCli 

KCl 

NaCl 

NaCl+KCl 

SrCl, 

ZnCl, 

TlCl 


(Sackur,  xgxx-ia.) 


II 


(Sackur,  z9xz-ia,  Arndt,  1907.) 

(Sackur,  z9xz-ia.  Ruff  and  Plato,  X903.) 

(BotU,  i9xx;  Ruff  and  Plato,  X903;  Plato,  2907.) 

(Ruff  and  Plato,  X903.) 

(Sandonini,  X9xx,  X9X4;  Ruff  and  Plato,  X903.) 

(Sandonini,  x9zx,  19x4;  Ruff  and  Plato,  X903;  Schaeler,  X9X4.) 

(Sandonini,  19x4-) 

(Sandonini,  19x1,  X914;  Ruff  and  Plato,  X903.) 

(Sandonini,  19x3,  X9X4.) 

(Sandonini,  x9xa,  X9X4.) 

(Sandonini,  x9xa,  19x4;  Ruff  and  Plato,  X903.) 

(Sandonini,  191  x;  Ruff  and  Plato,  1903;  Vortisch,  19x4.) 

(Sackur,  X9xx-xa;  Ruff  and  Plato,  X903;  LeChatelier,x894;  Vortisch,  19x4.) 

(Vortisch,  19x4(0);  Gemsky.) 

(Sandonini,  X91Z,  19x4;  Ruff  and  Plato,  X903;  Vortisch,  19x4.) 

(Sandonini,  x9ia  a,  X914.) 

(Korreng,  X9X4O 


SOLUBILITT   OF    BaRIUM    ChLORIDE   IN   AqUEOUS   EtHYL   AlCOHOL    SOLUTIONS. 


At  15* 


At  30**.  At  60*. 


(Schiff.  x86x; 
Rohland,  1897.) 

(Schrdnemakers 

and  Messink,  x9xo.) 

1^.  „    Gms-BaClt 

&t. 
CtHiOH. 

100  Gms. 
Sol. 

Bads. 

Solid  Phase. 

(jfltt.  per 

xooGins. 
Sol. 

Solid  Ph«K. 

***'"•    Solvent. 

CiHiOH. 

BaCls. 

10         31 . I 

0 

27  95 

BaCls.2HaO 

0 

31-57 

Baai.2HsO 

20         21.9 

32.67 

10.63 

16.68 

20.16 

It 

30         14.7 

50.16 

5.68 

34.10 

13-21 

11 

40         10.2 

60.72 

2.23 

66.02 

2.82 

M 

60          3  5 

92.53 

0.05 

88.55 

0.25 

II 

80          0.5 

94  73 

0.06 

"  +Baai.HaO 

90.25 

0.09 

"  +BaCli.aO 

97          0.014 

97  14 
98.17 

9941 

■   ■   • 

0.08 

•   •  • 

BaC3s.HaO 
"  +BaCh 
BaOi 

93  95 

•    a    a 

BaCli.HiO 

100  gms.  methyl  alcohol  dissolve  2.18  gms.  BaCli  at  15.5°  and  7.3  gms.  BaCU. 

2  HaO  at  a"".  (de  Bruyn,  x89a.) 

100  gms.  glycerol  dissolve  9.73  gms.  BaCU  at  15^-16*'.  (Ossendowaki,  X907.) 

100  Gc.  anhydrous  hydrazine  dissolve  31  gms.  baCls  at  room  temp. 

(Welsh  and  Broderson,  X9X5.) 

100  gms.  95%  formic  acid  dissolve  7.3  ^s.  BaCli  at  19**.  (Aschan,  19x3.) 

One  Titer  sat.  sol.  in  nitrobenzene  contams  0.167  £^-  BaCls  at  20**,  0.33  gm.  at 

50**  and  0.40  gm.  at  100°.  (Lk>)rd,  x9x8.) 

Data  for  the  system  BaCli  +  Triethylamine  +  H1O  are  given  by  Timmermana 
(1907). 


Solubility  of  Mixtures  of  Barium  Chloride  and  GLvaNE  in  Water 

AT  20°.     (Pfeiffer  and  Modelaki,  x9X3.) 


Gms.  per  xoo  cc.  Sat.  Sol. 
NBiCHsaX)H. 


5-5 
26 


Ba(ns. 

37 
x6 


Solid  Phase. 

BaC1s.2H«0+BaClt.2NHsCHsCOOH.H«0 
NHiCHsC00H+BaCls.2NHsCHiC00H.H^ 


BARIUM  CHBOHATE  iia 

BARIUM  CHROMATE  BaCrOi. 

Solubility  of  Barium  Chroicatb  in  Water. 
One  liter  of  sat.  solution  contains  0.002  gm.  of  the  salt  at  0°;  0.0028  gm.  at 

10°;  0.0037  ^.  at  20°  and  0.0046  gm.  at  30  .  (Kohlrauadi.  1908.) 

Results  higher  than  the  above  are  given  by  Schweitzer,  1890,  as  follows: 
One  liter  of  ac^ueous  solution  saturated  at  room  temp,  contains  o.oi  gm.  BaCrOi; 
if  ignited  barium  chromate  is  used,  only  0.0062  gm.  dissolves. 
^  One  liter  sat .  sol.  contains  0.043  gm.  of  the  salt  at  boiling  point.      (Meschenski,  1882.) 

Fresenius  (1890)  gives  the  following:  i  liter  of  sat.  sol.  at  room  temp,  con- 
tains 0.02  gm.  of  the  salt,  the  solvent  being  1.5%  sol.  of  CHtCOiNH^  and  0.022 
gms.  when  the  solvent  is  0.5%  sol.  of  NH4N0t. 

One  liter  of  45%  aq.  ethyl  alcohol  solution  dissolves  0.000022  gm.  at  room  temp. 
(Guerini,  1912.) 

BARIUM  CIMNAMATES. 

Solubility  of  Barium  Cinnamatbs  in  Water,  Methyl* Alcohol  and  Acetone. 


Gma.  Anhy- 

f. 

Sdvent. 

p^^            A'*""-*"'- 

Sat.  Sol 

■ 

n  Cinnamate        Ba(aH70i)t.2HsO 

IS 

^0 

0 .  726  (Tarugi  and  Checchi,  2901.) 

«                           It 

ICO 

tt 

2.27 

41                                       tt 

Allodnnamate    Ba(^«H70^^HlO 

19 

CHiOH 

15.8 

(Iiebeima]m,x9o3.) 

((                        <i 

12 

It 

iS-4 

(Midubd  and  Gamer,  1903.) 

*'               Ba(aH70^s3H«0 

20 

tt 

2.56 

(Michad,  X90I.) 

(C                                                  <c 

20 

(CHi)iCO 

0.80 

M 

((                            l< 

30 

I^ 

6 

«4 

Hydrodnnamate  Ba(aH70«)t.2HflO 

27 

K 

2.9 

II 

tt                       ii 

25 

CH4OH 

o.i 

<l 

it                                    M 

16 

It 

9-7 

Isocinnamate                 " 

20 

tt 

70 

(Michael,  1901.) 

it                                   u 

30 

(CHi)iCO 

20 

M 

tt                                   <i 

20 

HiO 

17 

a 

BARIUM   OITRATI     Ba,(CeH«0,)s.7HiO. 

Solubility  in  Water  and  in  Alcohol. 

100  grams  water  dissolve  0.0406  gram  Bas(CeHe07),.7HaO  at  18®, 
and  0.0572  gm.  at  25®. 

100  grams  95%  alcohol  dissolve  0.0044  gram  Bas(CeHe07),.7H,0  at 
18®,  and  0.0058  gm.  at  25°. 

(Partheil  and  Httimer  —  Archiy.  Pfaarm.  241,  4x3,  Vl*> 

BARIUM   OTANIDI     Ba(CN),. 

Solubility  in  Water  and  in  Alcohol  at  14®. 

(Joannis  —  Ann.  cfaim.  phys.  [5]  26,  489,  '8aO 

ZOO  parts  water  dissolve  80  parts  Ba(CN)s. 

zoo  parts  70%  alcohol  dissolve  18  parts  Ba(CN)s. 

BARIXTM  FBRROOTANIDK  and  BARIUM  POTASSIUM  FIRRO- 

OT  ABIDE. 

(Wyroubo£F  —  Ann.  chim.  phys.  [4]  16^  apa*  '69.) 

xoo  parts  water  dissolve  o.i  part  Ba,Fe(CN)c.6HjO  at  15^,  and  z.o 
part  at  75®. 

100  parts  water  dissolve  0.33  part  BaK,Pe(CN)«.5H,0  at  ord.  temp. 

BARIUM  FLUORIDE  BaF,. 

SoLUBiLrrY  IN  Water. 

(Kohliauach,  1908.) 


Baskow  (1913),  and  for  BaFi+Bals  by  Ruff  and  Plato  (1903). 
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BABIUM  FOBMATS 


BABIDM  FOBMATE  Ba(HCOO)s. 

SOLUBIUTY  IN  Water.     (Stanley,  1904.    See  dw  Kiaanicki,  1887.) 


f. 

Gms.  Ba(HCOO)s 

f. 

Cms.  Ba(HC 

per  xoo  Gnu.  Sat.  SoL 

per  zoo  Gms.  S 

0 

23.24 

40 

25 

10 

23.22 

SO 

25-9 

20 

23  65 

60 

26.9 

25 

23 -9 

80 

293 

30 

24.2 

100 

32.8 

BABIUM  HYDBOXIDE  Ba(0H)s.8HA 

Solubility  in  Water.    Solid  Phase  Ba(0H)a.8H,0. 

(Roaenthiel  and  Rflhlmanii  —  Jahresber.  Cbem.  314.  '70.) 


o^    Gms.  Ba(OH)»  per  loo  Gma. 


Gms.  Ba(OH)9  per  100  Gms. 


^ater. 

Solution.' 

0 

1.67 

1.65 

5 

1-95 

,  1.92 

10 

2.48 

.  2.42 

IS 

3  23 

313 

30 

3  89 

3-74 

25 

4.68 

4.47 

Water. 

Solutiod 

30 

5-59 

5  29 

40 

8.22 

7.60 

50 

13   12 

II. 61 

60 

20.94 

17-32 

75 

63   51 

38.85 

3o 

101.40 

50.35 

Data  are  given  by  Sill  (1916),  for  the  influence  of  pressures  up  to  490  kgs.  per 
sq.  cm.  on  the  solubility  of  Ba(OH)t.8HiO  in  HsO  at  25**. 


Solid 
Phase. 


Sp.  Gr. 
Sat  Sol. 


Solid 
Phase. 


Solubility  of  Barium  Hydroxide  in  Aqueous  Solutions  of  Barium 

Nitrate  at  25^  and  Vice  Versa.     (Parsons  and  Carson,  Z910.) 
Sp.  (xr.  Gms.  per  loo  Gms.  HiO 
Sat.  SoL     Ba(OH)j.  Ba(NO0t. 

4.29     O  Ba(OH)s.8aO     1. 137 1 

I. 1448 
I.I2IO 
I. 1002 
1.0797 


1. 0512 
1.0651 
1.0790 
I -0975 
I. 1220 


4 
4 
4 
4 


35 
48 

40 

72 


1.88 

3-47 
5.66 

7-55 


Gms.  per  lop  Gms.  EbO. 
Ba(OH)t.Ba(NOfe)s.   ' 
4.93      10.21 


t« 


ti 


II 


<i 


5.02 
3.22 

1-55 
o 


11.48 
11.04 
10.66 
10.30 


Ba(OH>i.8HiO 
"  +Ba(Nai)t 
Ba(NO|)i 


Solubility  of  Barium  Hydroxide  in  Aqueous  Solutions  of  Alkali 

Chlorides  at  25°.    (Hen»  19x0.) 

In  Lithium  In  Potassium  In  Rubidium  In  Sodium 

Chloride.  Chloride.  Chloride.  Chloride. 

Gms.  per  xoo  oc.  Sat.  Sol.    Gms.perxoocc.  Sat.  Sol.    Gms.perxoooc.  Sat.  Sol.    Gms.perioooc.Sat.Sol. 


LiCL 

Ba(OH)s.            KG.           Ba(0H)^ 

RbCl. 

Ba(0H)t:        NaCl.           Ba(OH);. 

9-75 

II 

■45        25.9s        5.93 

I5-" 

5-55      16. 

51           6.91 

6.02 

8 

•03        13  05        5.66 

0 

4.76       8. 

37        5.99 

3.18 

6 

.39          8.60        5.53 

•  •  • 

• .  •         4  * 

27        5  40 

0 

4 

.76          0             4.76 

•  •  • 

...         0 

4.76 

Solubility  of  Barium  Hydroxide 

IN  Aqueous  Solutions 

.  OF  Sodium 

*    Hydroxide  at  30". 

(Schzeinemal 

cers,  X909-X0.) 

Gms.  per  xoo  Gms.  Sat.  SoL            ^  ..^  m. 

Gms.  per 

100  Gms.  Sat.  Sol. 

SoUd  Phase. 

'  BaO. 

NaiO.              — ' 

'BaO. 

Na«0. 

4.99 

0                    BaO.^B^ 

1.84 

26.14 

Ba04H^ 

X.29 

4.78 

1-75 

27.72 

II 

0.89 

6.43 

1.58 

28.43 

<i 

0.57 

9.63 

1-34 

29.24 

"  +Ba0.2HiO 

0.53 

11.62                    « 

0.82 

32.12 

Ba0.2H«0 

0.47 

17.87                    « 

0.59 

34.72 

II 

1.06 

23.28 

0.57 

41.09 

*'  +NaOH.H^ 

1.87 

24 .  63      Ba0.9HsO.+Ba04H^       0 

+42 

NaOH.HiO 

BABIUM  HTDBOXmS  114 

Solubility  of  Barium  Hydroxidb  in  Aqueous  Acetone  at  ^5^* 

(Hen  and  Knodi — Z.  anoEK.  C3iem.  41*  331,  '04^ 


Sp;   Gf .  fli 

Vol.% 
Acetone. 

Ba(OH)y  per  xoo  cc.  Sat. 
ScMntion. 

Gms.Ba(OH)a 
100  Gms. 

Millimnh          Grams. 

Solotian. 

1.0479 

0 

55.08          4.72a 

4  506 

I. 0168 

10 

31.84           2.730 

2.686 

09927 

30 

17 -79        I  525 

I  536 

0.9763 

30 

9.10       0.779 

0.798 

•  0.9561 

40 

4.75        0.407 

0.426 

o.939« 

SO 

1-54        0132 

0.141 

09179 

60 

0.48        0.041 

0.045 

0.8956 

70 

0.08        0.007 

0.0x8 

Data  for  the  systems  Ba(OH)i  +  Phenol  +  H|0  at 

25*  and  Ba(OH),  + 

Resorcinol  +  HfO  at 

30°  are  given  by  van  Meurs  (1916). 

BABITJM  lODATE  Ba(IOk)i.H,0. 

Solubility  in  Water. 

CliaoU  and  AnschqU,  1906.) 


^9          Gms.  Ba(IOa)a  per 
*  '         100  Gms.  SoludoQ 

i,\ 

Gms.  Ba(10t)  per 
100  Gms.  Solatiaa. 

t». 

GiDi.  Ba(IOk)t  pet 
100  Gms.  SoiiitioB. 

—    0.046          0008 

30 

0.031 

70 

0.093 

+  10                   0.014 

40 

0.041 

80 

oils 

20                   0.022 

SO 

0056 

90 

0.141 

25                    0.028 

60 

0071 

XOO 

0.197 

•4 


One  liter  sat.  aqueous  solution  contains  0.3845  gm.  Ba(IOi)i  at  23^. 

(Harkins  and  Wmmnghoff,  19x1.) 

At  room  temperature  Hill  and  Zink  (1909),  found  0.284  gm.  Ba(IQs)i  per  liter 
sat.  aqueous  solution. 

Solubility  of  Barium  Iodate  in  Aqueous  Salt  Solutions  at  25°. 

(Haridns  and  Winninghoff,  191  x.) 

Add^    Mob.  Salt     uStS^.        Added     Mols.  Salt    r^r!n.\       Added      Mols.  Salt       TiSmlx 
Salt.      perUter.    ^^l^l         Salt.       perUter.   ^^[^^^       Salt.        per  Uter.       ^^« 

Ba(NOi)s    o.ooi  0.331  Ba(NOi)s  o.ioo  0.148  KNOi  O.20O  0.777 

**          0.002  0.294  "  o.2CX>  0.136  Kid  0.000106  0.368 

"          0.005  0.237  KNGi  0.002  0.396           "  0.000530  0.303 

0.020  0.164  "  o.oio  0.445           "  0.001061  0.229 

0.050  0.149  •*  0.050  0.643 

100  CC.  cone,  ammonia  (Sp.  Gr.  0.90)  dissolve  0.0199  gm.  Ba(IOt)i  at  room 

temp.  (Hill  and  Zink,  1909.) 

100  cc.  95%  ethyl  alcohol  dissolve  o.ooii  gm.  Ba(IOi)t  at  room  temp. 

(Hill  and  Zink,  1909^ 

BARIUM   IODIDE     Bal,. 

Solubility  in  Water. 

(Kremers  —  Pogg.  Ann.  X03,  66.  1858;  Etaid  —  Ann.  chim.  phys.  [7]  2,  544t  W) 

^a     Gms.  Bals  per  xoo  Gms.    _  ,. .  _.  .«  Gms.  Bali  per  100  Gms.  _  ,. ,  ,« 

t*  er; ^^  .    : ■  >         Solid PfaasB.  t*.      ,(7 ^,    .    ^       SoHd  Phase. 

water.    Solution.  Water.     Solution. 

-20  143-9  590  Bal3.6I^O  40  231.9  69.8  Bal3.2  B^O 

o  170.2  63.0            "  60  247.3  7^-2            " 

+  10  185.7  ^5-o            "  ^  261.0  72.3            " 

20  203.1  67.0            "  100  271.7  73.1            " 

25  212.5  68.0            "  120  281.7  73.8            " 

30  219.6  68.7  160  294.8  74.6            " 

Sp.  Gr.  of  sat.  solution  at  19^5  »  2.24. 

100  gms.  95%  HCOOH  dissolve  75  gms.  Bait  at  20.2®.  (Ascbaa,  19x3.) 

100  gms.  97%  ethyl  alcohol  dissolve  1.07  gms.  BaIt.2HsO  at  15^.  (Rohland,  1897.) 
Data  for  the  system  BaIi4-Ba04-HiO  at  25''  are  given  by  Milikau  (1916). 
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BABIUM  PerlODIDS 


BABIUM  PerlODIDE  Bal4. 

Data  for  the  formation  of  barium  periodide  in  aqueous  solutions  at  25^  are 
given  by  Herz  and  Bulla  (191 1).     (See  reference  calcmm  perbromide,  p.  186.) 

BARIUM  lODOMBBCUBATE. 

A  saturated  solution  of  Bali  and  Hgit  in  water  at  23.5^  was  found  by  Duboin 
(1906;  to  have  the  composition  BaIs.i.33Hgl2.7.76HsO,  0*2.76. 

BABIXTM    MALATE     BaC^^O.. 

Solubility  in  Water. 

(Cantoni  and  BnaaHonna  —  BuD.  soc.  chim.  [3]  3St  73i»  '06O 

Gms.BACtILOk  *•      Cms.  BaCiHiOk  *» 

per  xoo  cc.  Sol.  *      per  zoo  cc.  Sol. 

0-883  35       0.895  60 

0.901         40     0.896         70     1. 041 
0.903         50     0.94a         80     I -044 


20 

25 
30 


Gms.BaQH|Ob 
per  xoo  cc.  Sol. 

I. Oil 


Solubility  in  Water  and  in  Alcohol. 

(Itartheil  and  Httbner  —  Archiv.  Pharm.  341*  4131  '03.) 

XOO  grams  water  dissolve  1.24  gms.  BaCfH^Oe  at  18^,  and  x.3631 
gms.  at  25^. 

xoo  grams  95%  alcohol  dissolve  0.0038  gms.  BaC4H40i  at  x8^,  and 
0.0039  gm.  at  25^. 

BABIUM  UALONATE  BaC,H204.2HiO. 

Solubility  in  Water. 

(Miczynaki  —  Mooatah.  Chem.  7»  363,  '86.) 


Gma.  BaC«Hi04  per  100  Gms. 


O 
XO 
20 

30 
40 


Water. 

Solution. 

0.143 

0.143 

0.179 

0.179 

0.212 

0211 

0.241 

0.240 

0.266 

0265 

50 
60 

70 

80 


Gma.BaCaHjQi  per  100  Gint. 
Water. 


0287 
0304 

0-317 
0.326 


Solution. 
0.285 

0-303 
0.3x6 


Results  slightly  higher  than  the  above,  from  0^-50''  are  given  by  Cantoni  and 
Diotalevi  (1905). 

BABIUM  MOLYBDATE  BaMo04. 
100  parts  water  dissolve  0.0058  part  BaMoOi  at  23°.      (Smith  and  Bradbury,  Z891.) 

BABIXTM   NITBATE     Ba(NO,)s. 

Solubility  in  Water. 

(Mulder;  Gay  Loaaac;  Etard  —  Ann.  chim.  phy8.[7]  a,  538, 94;  Enler  —  Z.  phyak.  Chem.4iH  3X5f'o40 


Gms. 

Ba(N0a)9 

Gms.  Ba(NOa)s 

%: 

per 

100  Gms. 

f. 

per  100 

Gms. 

Watrr. 

Solution. 

Water. 

Solution. 

0 

S-o 

4.8 

80 

27.0 

21 .3 

XO 

7.0 

6-5 

xoo 

34-2 

25  5 

20 

9-2 

8.4 

X20 

42.0 

29.6 

25 

10.4 

9.4 

140 

50.0 

33-3 

30 

II. 6 

10.6 

x6o 

58.0 

36.7 

40 

14.2 

X2.4 

180 

67.0 

40.x 

50 

17. 1 

14. 6 

200 

•  76.0 

43-2 

60 

20.3 

16.9 

"5 

84.5 

45-8 

Results  from  ©•-35'*  differing  from  the  above  are  given  by  Vogel  (1903). 

100  gms.  sat.  aqueous  solution  oontain84.74  gms.  Ba(NOt)s  at  o^    (Coppadoco,  xgxx.) 


BARIUM  NITRATE 


ii6 


Solubility  of  Mixtures  of  Barium  Nitrate  and  Lead  Nitrate  in  Water 

AT  25^     CFock,  1897;  Eukr,  1904) 

In  Soludoii. 

i * s 


Sp.  Gr.  of 
ludon. 


sp. 
Soil 


Gma.  per  Liter 
Ba(NO|)9. 


.079 
.088 
.108 
.119 
.140 
.163 
.198 
.252 
.294 

•376 

•4<;9 


102.2 

549 
86.5 

79-7 
77  o 

69.8 

66.0 

575 

as -9 
28.8 


Pb(NOa)s. 
O 
17-63 
49.80 
68.10 
97.20 

130.7 
177 

247 

334 
429 


Mg.  Mols.  per  Liter. 
BaCNO,),. 


3 
7 

3 

■7 


553-^ 


391.0 
210. 1 

330 -7 

304.9 
294.4 

266.8 

252.5 
222.6 

99.2- 

110.3 

0.0 


Pb(NOt)s 
O 

53 
ISO 
205 

293 

395 

535 
748 

lOIO 

1298 

1673 


3 

7 

7 
6 

o 

6 

5 

3 
o 

o 


Ba(NCS}9. 

100 
79.78 
68.70 

59  ^59 
50.09 
40.31 
32  03 
22.91 
8. II 

7-77 
0.0 


In  Solid  Phue. 

Mol.% 

Ba(NC& 


100 
98 
96 

94 

93 
92 

90 

83 

75 

35 
o 


30 

74 
80 
62 

49 
07 
47 
44 
II 

o 


Tables  of  results  are  also  given  for  15^,  30^,  and  47* 


Sqlubilitt  of  Mixtures  of  Barium  Nitrate  and  Potassixjm  Nitratb  in  Water. 

(Findlay,  Morgan  and  Morris,  19x4;  Foote,  1904.) 


f. 


Gn».  per  100  Gms.  Sat.  Sol. 


9 

9 

9 

9 

9 
21 

21 

21 

21 

21 

21 

21 

21 

21 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


Ba(NOi)s. 
6.25 

4.20 

1.98 

0.98 

O 

8.46 

7.47 

6.35 
6.06 

S.98 

3-35 
2.30 

1.76 

o 


KNOfe. 

o 

8.15 

12.02 

16.80 

16.76 
o 

2.12 

5.98 
8.47 

13-24 
18.24 

21.47 

24.86 

24.77 


Solid 
Phase. 

a 

b-\-2hja 
b 
a 

u 
u 
u 

a-\-2bA 

abM 

*t 

b-\-2bJl 
h 


t« 

Gms.  per  zoo  Gi 

ns.  Sat.  Sol. 

Solid 

K  • 

Ba(NOi)i. 

KNOi. 

Phase. 

25* 

6.62 

14.89 

a-^2bM 

25 

5-49 

16.30 

ibM 

25 

3.04 

21.99 

u 

25 

2.04 

27.76 

h-¥ibM 

35 

"•39 

0 

a 

35 

8.18 

12.99 

M 

35 

8.08 

17.48 

M 

35 

8.42 

19.75 

a-^ih^ 

35 

5.85 

24 

2bA 

35 

5  02 

26.05 

tf 

35 

3.02 

34.87 

ft+sft.a 

35 

1.77 

34.98 

b 

35 

o- 

35.01 

u 

• 

Results  by  Foote. 

a  =  Ba(NO«)i,        2h,a  =  2KN0i.Ba(N0i)i,        h  =  KNOi- 
Solubility  of  Mixtures  of  Barium  Nitrate  and  Sodium  Nitrate  in  Water. 

(Coppadoro,  at  o",  i9xa;  at  30*,  X9Z3.) 

Results  at  o^.  Results  at  30^ 


Gms.  per  zoo  Gms.  Sat.  Sol. 


Ba(NOi)t. 

NaNOfe. 

s 

Solid  Phase. 

Ba(N0i)s. 

NaNOfe. 

Solid  Phase. 

4.33 

0.41 

Ba(NOOs 

10.33 

0 

BaCNOih 

3.34 

1.68 

u 

8.58 

2.33 

M 

2.50 

3.54 

M 

• 

5.28 

7.09 

11 

1.60 

8.02 

a 

3  89 

12.07 

M 

1.56 

12.71 

M 

3-54 

14.41 

M 

1.53 

20.24 

M 

3.20 

17.87 

a 

1.56 

27.74 

« 

3.07 

19.06 

a 

1-55 

30.81 

w 

2.81 

23.55 

a 

1.49 

35.83 

II 

• 

2.27 

41.22 

w 

1.55 

40.85 

98 

%Ba(NO0t+    a 

%NaNOi 

2. II 

48.22 

Ba(N0^t+NaN0k 

1.55 

41.30 

a6 

% 

"    +  73.8% 

i( 

I 

48.50 

NaNOfe 

1.54 

42.06 

s. 

6% 

"        +  97-*% 

li 

P 

49.16 

M 

0.51. 

41.68 

0 

% 

"          +Z0O 

% 

M 
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Solubility  of  Barium  Nitrate  in  Aqueous  Solutions  of  Nitric  Acid  at  30**. 

(Masson,  19x1.) 
^     ^  Gins.perxoooc.Sat.Sol.  _     .  GiDS.DerxooccSAt.Sol. 

Sp.  Gr.  /  pMrT^ ' /vrri-x^  Sp.  Gr. 


HNOi.  BaCNO^t.  ^  HNOi.  Ba(N0i)s. 

1.0891     o      S4-3I      1.0633    78.54    16.66 

I.081I       8.303     30.50        1.0668      98.40      15.88 
15.72      27.73        1.0783     125.9       14.99 

1.0663  31-49  22.76  I. 1050  188.6  14. II 
I. 0619  47  18  19.71  1.1341  251.6  13.75 
1.0609     63       17.84      I. 1645    315.7     13.52 

Fusion-point  curves  (solubility,  see  footnote,  p.  i)  are  given  by  Harkins  and 
Clarke,  191 5,  for  the  following  mixtures: 

Ba(NO»)i  4-  NaNOt  +  KNO»,    Ba(NO,),  +  NaNO,.    Ba(N0,)i'4-  KNOi, 
Ba(NOi),  +  LiNO»,  Ba(NO,),  +  LiNOi  -|-  KNOi. 

Solubility  of  Barium  Nitrate  in  Aqueous  Solutions  of  Ethyl  Alcohol  at  25^ 

(D'Ans  and  Siegler,  19x3.) 

Oms.  CiHOH       Gms.  per  xoo  Gms.  Sat.  Sol.  Gms.  CtHiOH        Gm».  per  xoo  Gms.  Sat.  Sol. 

per  xoo  Gms.  4_  „  _^„      *    _  ,^^_  ^  >  per  xoo  Gms.  j^.\-  _  _-        *    _   ..  -  _  ^ 

Sblvent.  CiHrf)H.         Ba(NO0i.  Solvent.  CiHiOH.  Ba(NO»)t. 

o  o  9.55  58  57  1.85 

10.25  9.5  7.63  78.7  78.2  0.62 

18.6  17.5  6.02  90.1  89.9  0.18 

2505  23.7  5.25  99.4  99.39  0.005 

40.2  38.3  3.53 

Data  are  also  given  by  Vogel  (1903),  but'as  the  results  are  given  in  gms.  per  100 
oc  and  densities  are  onutted,  no  exact  comparison  can  be  made  with  the  above. 

Solubility  op  Barium  Nitrate  in  Aqueous  Phenol  Solutions 

AT  25^ 

(Rothmund  and  WOsmon — Z.  phyi^.  Chem.  40,  6so,  'oa.) 

G.  Moh.  per  liter.  Gms.  tyr  liter.  G.  Mols..  per  liter.  Gms.  ger  liter. 

CAPH    BaCNQ,),.        C^OH.  Ba(NO»),.  CeH«OH.  Ba(NOi)i.     CS^hTbIcN^ 

0.000     0.3835  0.0        100.2  0.310  0.3492      29.12      91.31 

0.045      0.3785  4.23        98.97  0401  0.3400     37.73      88.90 

0.082      0.3746  7.71        97.95  0.501  0.3299      47.11      86.26 

0.146    0.3664        13.73      95-8i        0.728  (sat.)  0.3098    68.45    Si-oo 

Data  for  the  above  system  are  also  given  by  Timmermans  (1Q07). 

100  gms.  hydroxylamine  dissolve  11. 4  gms.  Ba(NOi)i  at  i7**-i8  .    (de  Bruyn,  X892.) 

100  cc.  anhydrous  hydrazine  dissolve  3  gms.  Ba(NG^)i  at  room  temp. 

(Welsh  and  Brodersen,  xgxs.) 

100  gms.  methyl  alcohol  dissolve  0.5  gm.  Ba  (NO»)i  at  25".     (D'Ans  andLSiegler.  19x3.) 
100  gms.  acetone  dissolve  0.005  gm.  Ba(NOt)s  at  25®. 


iBiinc 

JNiTIUTl  Ba(NO,),.H,0. 

r. 

Solubility  in  Water. 

(Oswald,  X9X4;  see  also,  Vogel,  X903.) 
Gms.  Ba(NOi)i           c^i.^                                     Gms.  Ba(NOi)s 
per  xoo  Gms.            i}?-!-                         **•           per  xoo  Gms. 
Sat.  Sol.                '^*»«-                                          Sat.  Sol. 

Solid 
Phase. 

-  1.7 

9.2 

Ice                                      20               40.3 

Ba(N0^s.Bb0 

-  3-2 

-  5.8 

33.1 

43            50-3 

61                58.6 

M 

-  6.5 

34.5* 

"  +Ba(N0|)«.Hj0             80               67.3 

a 

-  4.3 
+17 

34.9 

40* 

Ba(NOi)t.HflO                  92                71.7 

iio           82 

*  d  of  the  sat  solution  -  x.4897t 

a 

M 
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Solubility  of  Mixtures  of  Barium  Nitrite  and  Silver  Nitritb  in 

Water  at  13.5**.     (Oswald,  1914.) 
Cms.  per  100  Gms.  HjO.  ^  ,. .  «, 

WnO^,.       ' AiNS  SolidPhwc 

64  10.2  AgN02+  BaAg2(N02)4.H20 

75.6  9  5  Ba(NO,),+BaAgi(N02)4.H,0 

Solubility  of  Barium  Nitrite  in  Aqueous  Alcohol  Solutions  at 

i9.5*-20.5* 

%  alcohol  in  solvent:    10       20 

Gms.  Ba(N02)2.H20  j 

per  100  cc.  sat.  sol.  1  ^^''^      ^''^  ^ 

BABIUM  OXALATE     BaCA- 

Solubility  of  the  Three  Hydrates  in  Water. 

(Groschuff— Ber.  34,  3318,  'oi.) 


(Vogd,  1903.) 

30      40      SO     60     70 

80 

90 

184    13-3    9-1    4-8    2.7 

0.98 

0 

BaCiOoiH^O. 


to.  Gms-BaCsO^  G.M.BaCjO^ 


xooo  g.  Sol. 
0.058 
0.082 
O.II2 
0.170 


per  xoo  Mol. 
HsO. 

0.00046 

0.00066 

0.00090 

O.OCI36 


BaCg04.aH50. 

Cms.  BaCs04   G.  M.  BaC204 
per  per  xoo  G.  M. 

HjO. 


BaCa04.iH30. 


xooo  g.  SoL 
0053 

•    •    • 

0.089 
O.I2I 
0152 
0.169 


Gros.BaCfl04  G.M.BaCfO^ 
per  xoo  Mol. 


0.00042 

•    •    • 

0.00071 
0.00097 
0.00122 
0.0013s 


per 
xooo  g.  Sol. 

0.089 


0.212  0.00170 


9  1 

18 

30 
40 

45 
50 

55 
60 

65 
73 
75 
90 
100 

The  following  additional  data  for  the  solubility  of  the  above  three  hydrates  in 
water  are  given  by  (Kohlrausch,  1908). 


.  •  • 


•  •  • 


•  •  • 


o  250 
0.285 


0.00200 
0.00228 


•  • » 


V   •  >• 


0.124 
0.140 

0.151 

•  •    • 

0.164 

•  ■    . 

0.175 

•  •    • 

•  •    a 

0.188 
0.200 
0.2II 


HsO. 
0.00070 

•    •    a 

0.00099 
O.OOII2 
O.OOI2I 

... 
O.OOI3I 

... 
0.00140 


0.00151 
0.00160 

o  00169 


BaCsO«.3iH«0. 


BaC«0«.2lb0. 


BaCiOi-ilbO. 


V. 
2.07 

4.2 
16. 1 
17.8 


Gms.  per  Liter. 

0.05S3 
0.059 
0.0962 
0.1047 


V. 

3 

5-47 
11.28 

17.9 

23 -3 
28.4 


Gms.  per  Liter. 
0.0519 

0.057s 
0.0693 

0.085 

0.0987 

O.II24 


0.08 
2.46 
9.62 

1504 

17  54 
27.02 

33.73 


Gms.  per  Uter. 
0.0499 

0.053 

0.0619 

0.0699 

0.0751 

0.091 

O.IOI8 


Cantoni  and  Diotalevi  (1905)  obtained  higher  results  than  either  of  the  above. 
Solubilities  of  Barium  Oxalate  (BaCt04.iHsO)  in  Aqueous  Acetic  Acid  at 

26''-27''.      (Hen  and  Muhs.  X903.) 

Nonnality  G.  Residue*  Gms. perioocc. Solution.   NormaHty    G.Residtie* 
per^x>5cc    ^.^^,n^„       Ba 


of  Acetic 
Add. 

O 

0565 
1.425 

fl.85 


Sol. 

0.0077 
0.0423 
00520 
0.0556 


CHsCOOIL  Oxalate. 
0.00 


of  Acetic 
Add. 


0.0154  3.85 

3.39     0.0845  5.79 

8.5s      0.1039        17.30 
17. IX      O.IIII 

•  Dried  at  Tol*. 


per  50  cc 
Sol. 

0.0564 
0.0511 
0.0048 


Gms.  per  xoo  cc.  SoluDon 
#  '  » 

CHsCOOH.    BaOxaUta 

O.II27 
O  I02I 


23.12 

34.76 
103.90 


00096 


•  •  • 
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BAKIUM   AOID    OXALATE     BaC,0,.HA04.2H,0. 

Solubility  in  Water. 

(GroschttfT.) 

p     Gm».per  loo  Gma.  Solution.  Mbls.  per  loo  Mob.  H>0.  Mob.  HsCg04 

HaCs04.  BaCsOi:  S^oT  BaCfO*.  Per  x  Mol3«CaQ«. 

O     0.27  0.030  0.054  0.0024  22 

18     0.66  0.070  0.130  0.0056  24 

20.5    0.76  0.076  0.15  0.0061  25 

38      1. 61  0.16  0.33  0.013  25 

41      1.82  0.18  0.37  0.015  25 

S3    2.92   0.31      0.60    0026      24 

60     3.60    0.40        0.75      0.033        22.5 

80    6.21    0.81      1.34    0.070      19 

90      7.96     I. II        1.75      0098        18 

99    10.50   1.55      2.39    0.141      17 

BABIUM  OXmSS. 

Data  for  the  lowering  of  the  fusion  points  (solubility,  see  footnote,  p.  i),  of 
mixtures  of  BaO  and  BtQi  are  given  bv  Guertler  (1904).  Results  for  mixtures  of 
BaO  and  CaCls  and  for  BaO  and  SrCli  are  given  by  Sackur  (1911-12). 

BABIUM  Glycerol  PHOSPHATES. 

Solubility  in  Water. 

Gms.  Anby- 
t*.  Compound.  Formub.       dious  Salt  per  Autbority. 

100  Gnu.  Sat.  Sol. 
21    Barium  Glycerolphosphate      BaOHiOkP.IbO       4.5       (Rogier  and  Fiore,  1913.) 
13  "      a  Glycerolphosphate        BaCiHiOd^  1.4       (King  and  Pyman,  1914.) 

12  "      fi  "  BaCiHiOfeP.lHiO       5.8 

21  "      Glycerolphosphate      BaCiH^OkP.iHtO  .    8.4       (Langheld  and  Oppmann»  xgxa.) 

22  "     di  Glycerophosphate  ....  3.76 
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BABIUM  PICBATE.    Solubility  in  HtO  +  CiH«OH  at  25^  (Fiacher.  19x4.) 

BABIUM   PBOPIONATB    Ba(C,HeO,),.H,0,  also  6H,0. 

Solubility  in  Water. 

(Kiunicki  —  Mooatsh.  Chem.  8,  597,  '87.) 


♦•. 

Gms.  BaCCAOB)! 
per  xoo  Gms. 

t«. 

Gms.Ba(CAOk)s 
per  100  Gms. 

Water. 

Solutiod. 

Water. 

Solutiao. 

0 

47.98 

32  41 

SO 

62.74 

38.57 

10 

51    56 

34.02 

60 

64.76 

39  31 

20 

54.82 

35-42 

70 

66.46 

39-93 

30 

57-77 

36.65 

80 

67.85 

40.42 

40 

60.41 

37.66 

•  • 

•  •  • 

•  •  • 

100  oc  95%  ethyl  alcohol  dissolve  0.1631  gm.  barium  propionate  at  room  temp. 

(Crowell,  iQi8 ) 

BABIUM  8ALICTLATE  Ba(C»H40HC00)i.H,0. 

100  gms.  sat.  aqueous  solution  contain  28.65  gms.  anhydrous  salt  at  15**  and 
54.08  gms.  at  100°.  (Tarugi  and  Checchi,  190X.) 

BABIUM  DinitroSALICTLATE.    SolubUity  in  H,0  +  CiHiOH  at  25^ 
BABIUM  SILICATE  BaSiO,.  (Fischer,  X914.) 

Fusion-point  curves  (solubility,  see  footnote,  p.  i)  for  mixtures  of: 

BaSiOi-hCaSiOt  and  BaSiOt-f-MnSiOj  are  given  by  (Lebedeu,  1911). 

BaSiOs+LitSiOi  and  BaSiOt+NasSiOs  are  given  by  Wallace,  1909. 

BaSiOt-j-BaTiOt  are  given  by  Smolensky  (1911-12). 
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BABIUM  8TEABATE  and  Salts  of  Other  Fatty  Acids. 
Solubility  of  Barium  Stbaratb,  Palmitate,  Myristate  and  Lauratb 

IN  Several  ScH^VENTS.     Qacobson  and  Holmes,  19x6.) 


Solvent. 


i".      Cms.  Each  Salt  (DeCennined  Separately)  per  zoo  Gnu.  Solvent. 


Ba  Stearate. 

Ba  PalmiUte. 

Ba  Myristate. 

BaLaunte. 

Water 

15. 3 

0.004 

0.004 

0.007 

0.008 

(( 

SO 

0.006 

0.007 

O.OIO 

O.OII 

Abs.  Ethyl  Alcohol 

16. s 

0.006 

0.009 

0.009 

O.OIO 

((              « 

SO 

0.003 

0.004 

0.004 

0.007 

Methyl  Alcohol 

IS 

0.0^2 

0.04S 

0.057 

0.084 

((                a 

So.S 

0.077 

0.088 

0.108 

0.163 

Ether 

2S 

O.OOI 

O.OOI 

0.003 

0.007 

Amyl  Alcohol 

25 

0.007 

0.008 

0.009 

0.009 

BABIUM    8U00INATE  and  BABIUM  ISO  8U00IHATI 

Ba.CHaCH,(COO),.  Ba.CH,CH,(COO),. 

Solubility  of  Each  in  Water. 

'(Miczynaki  —  Mooatsh.  Chem.  7t  363,  z886.) 


Gms.  Ba.  Succinate 
per  100  Gms. 


Gms.  Ba.  Iso  Suodnafte 
per  100  Gms. 


Water. 

Solutioal 

Water. 

Solution. 

0 

0.421 

0420 

1.884 

1.849 

10 

0.432 

0.430 

2. 

8S2 

2.774 

20 

0.418 

0.417 

3 

618 

3-493 

30 

0.393 

0392 

4 

181 

4.014 

40 

0.366 

0  365 

4 

S42 

4.346 

SO 

0.337 

0.336 

4 

700 

4  594 

60 

0.306 

0.30s 

4 

656 

4.450 

70 

0.273 

0.272 

4 

410 

4.224 

80 

0.237 

0.237 

3 

.962 

3.810 

100  gms.  H3O  dissolve  0.396  gms.  Ba  Succinate  at  18^  and  0.410 
gms.  at  25^. 

100  gms.  95%  alcohol  dissolve  0.0015  gms.  Ba  Succinate  at  18**  and 

O.OOI 6  gms.  at  25^.  (Partheil  and  HUbner  —  Archiv.  Pharm.  a4Xf  4X3.  'o3<) 

Cantoni  and  Diotalevi  (1905),  knd  Tarugi  and  Checchi  (1901),  obtained  data 
in  close  agreement  with  the  aDove. 

BABIUM  SULFATE  BaSOi. 

Solubility  in  Water.    (KoUrausch,  1908.) 

One  liter  of  sat.  solution  contains  0.00115  gm.  BaS04  at  o**;  0.0020  gm.  at  10^; 
0.002 A  «m.  at  20**  and  0.00285  gm.  at  ^o**. 

Melcher  (1910)  obtained  results  a  little  lower  than  the  above.    His  data  for 
higher  temperatures  are  0.00336  gm.  at  50**  and  0.0039  gm.  at  100°. 

Kohlrausch  obtained  the  following  results  for  the  solubility  of  heavy  spar 
(BaSOi);  0.0019  gm.  at  o^,  0.0023  gm.  at  lo**;  0.0027  gm.  at  20**;  0.00315  gm 
at  30**  and  0.0033  gm.  at  33.5**. 

100  gms.  sat.  solution  of  BaSOi  in  21.37%  aqueous  ammonium  acetate  solu- 
tion contain  0.016  gm.  at  25°.  (Marden,  1916.) 


Solubility  of  Barium  Sulfate'  in  Aqueous  Solutions  of  Iron,  Aluminium 
AND  Magnesium  Chlorides  at  2o''-25®.    (Fraps,  1901.) 

Gms. 
Chloride 
per  liter. 

as 


Gms. 
Chloride 


Milligrams  BaS04  per  Liter  in : 


Mgs.  BaSOi  per  liter  in: 


per  liter.  Aq.  FeCla.  Aq.  AlCl*.  Aq.  MgCls. 

I    58     33     30 

2i    72     43     30 

S  "S     60     33 

10  123     94     33 


50 

100 


Aq.  FeClg.  Aq.  AlCls.  AqJidgda. 

150              116  50 

160              170  50 

170              17s  50 


•  • 


•  • 


•  •  • 


•  • 
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Sglubiuty  of  Barium  Sulfate  in  Aqueous  Solutions  of  Hydrochloric 

AND  of  Nitric  Acids. 

(Banthiscb,  1884.) 
In  Hydrochloric  Add.  In  Nitric  Acid. 


cccanUiniiig  Mffs.  BaS04       Cms.  per  zoo  cc.    cc.  containing   Mffs.  BaSOi  Gmt.  per  xoo  cc. 

1  Mg. Eqiiiv.  per  x  Mg. Equir.         Solution.  j  Mg. Equiy.  per  x  Mg. Equiv.  Solution. 

ofHCL  ofBTCL  SoT'^Ssq:.       of  HNTQi.       of  HNQi.  HN0».       BaSO;. 

2.  0.133     1.82   0.0067     2.      0.140      3.15   0.0070 

I.       0.089     3.65   0.0089     I.      0.107      6.31   0.0107 

o-S    0.056    7.29  o.oioi    0.5    0.085    12.61  0.0176 

0.2      0017    18.23   0.0086     0.2     0.048     31-52   0.0241 

100  CC.  HBr  dissolve  0.04  gm.  BaSOi;  100  cc.  HI  dissolve  0.0016  gm.  BaS04 
at  the  boiling  point.  (HaaUm,  z886.) 

Solubility  of  Barium  Sulfate  in  Concentrated  Aqueous  Solutions  of 

Sulfuric  Acid  at  20", 

(Von  Weimam,  19x1.) 
Cms.  HiSOiper  Gms.BaSOtDer  Cms.  HiSOiper      '   Gms.  BaSOi 


100  Gma.  SdlveoL  xoo  oc.  Sat.  Sol.  xoo  Gms.  Solvent.  100  cc.  Sat.  Sol. 

73.83                    0.0030                    85.78  0.3215 

78.04                    0.0135                     88.08  I.2XX> 

80.54                     0.0285                     93  .  .  .* 

83.10                     0.0800                     96.17  4.9665 

84.15                        . . .f                        96.46  18.6900 

*  Solid  Phase  -  BaSO«CHiSO0s.H^  +  BaS0«.HiS0i.    \  Sdid  Phase  ■  BaSOt  +  BaS0i.HiS0t.H^. 

Data  for  the  above  system  are  also  given  by  Volkhouskii  (1910). 

100  cc.  sat.  solution  of  BaS04  in  abs.  HtS04  contain  28.51  gms.  BaS04,  solid 
phase  =  BaS04.3oH2S04.  (Beigius,  19x0.) 

100  cc.  of  sat.  solution  of  BaS04  in  95%  formic  acid  contain  o.oi  gm.  BaiS04 
at  I8.5^  (Aschan»  X9X3*) 

Fusion-point  curves  (solubility,  see  footnote,  p.  i)  are  given  the  following 
mixtures  of  barium  sulfate  and  other  salts: 

BaS04  +  NaCl  (Sackur.  x9xi-ia.) 
"      -f  KCl 
*|      4-  CaCl, 

"       +  KsS04  (Grafanunn,  1913;  Calcagni,  X9ia.) 

"       +  LiaS04  (Cakagni  and  Marotta.  191  a.) 

"       +  NaiS04  (Cakagni,  X9i3.) 

BARIUM  Amyl  SULFATE  Ba(CtHuS04)2.2HsO. 

Solubility  of  Mixed  Crystals  of  the  Active  and  Inactive  Salt  in 

Water  at  20.5**. 

(Marckwald,  1904.) 


Gms.  Salt_per 
xoo  Gms.  HiO. 

Per  cent  Active  Salt 

Gms.  Salt  rxT 
xoo  Gms.  HsO. 

Per  cent  Active  Sah 

in  Dissolved  Salt. 

in  Dissolved  Salt. 

28.2 

100 

18.3 

49.6 

26.3 

91.6 

16.6 

36-3 

24.8 

84. s 

IS 

25.8 

21.7 

71.2 

13.6 

10.6 

19s 

S9S 

12.8 

0 

Mixed  crystals  of  the  active  and  inactive  barium  amyl  sulfate  were  dissolved 
in  water  by  warming,  then  cooled  to  the  beginning  of  crystallization  and  shaken 
two  hours  at  20.5**.  The  percentage  of  the  active  salt  was  determined  by  the 
polariscope.    Its  specific  rotation  was  \d\D^  +2.52^ 
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BABIUM  Isoamyl  SULFATE  Ba(C»HiiS04)i.2HiO. 

100  gms.  HsO  dissolve  9.71  gms.  of  the  anhydrous  salt  at  io%  11.85  ffms.  at 
ig.y  and  12.15  Rnis.  at  20.5^  (Maickwald,  190a.) 

BARIUM   PerSULFATE    BaS2084H20. 

100  parts  water  dissolve  39.1  parts  BaS,0,  or  52.2  parts  BaSiO.. 
4H,0  at  o**. 

(Marahall  —  J.  Ch.  Soc.  59^  771,  'qij 

BABIUM   SULFITE    BaSOs.  '^ 

Solubility  in  Water  and  in  Aqueous  Sugar  SIc^lutions. 

(Rogowics — Z.  Ver  Zuckerind.  938,  1905.) 


Cone,  ol 

um.  jsadU4 

per  100  cc.  doi. 

CODC.  of 

Sugar  Sol. 

Urn.  lSaSU4 

per  xoo  oc.  Sol. 

Sugar  Sol. 

at  ao''. 

at8o^ 

at  ao^. 

at8o\ 

o^Bx 

0.0197 

0.00177 

40®  Bx 

0.0048 

0.00158 

10^  " 

0 .0104 

0  00335 

50^ " 

0.0030 

0  00149 

20^    " 

0.0097 

0.00289 

60^  "  (sat.) 

0.0022 

O.OOII2 

30^   " 

0.0078 

0.00223 

•  •  ■ 

•    •    • 

•  •  • 

BABIUM  SULFONATES. 

SOLUBILITT  OF  SEVERAL  BaRIUM  SULFONATES  IN  WaTER. 

Gms.  AIlh3^ 
Salt.  Formula.  f.      pJ^^J,.      Authority. 

Barium:  HK). 

3.4  Diiodobenzene  Sulfonate  CisBiOJ4SiBa.H^ 

2.5  "  "  CitH^Oj4SiBa.4|H«0 

2  Phenanthrene  Sulfonate      (CMH*SQi)sBa.iHaO 

3  "  "  (CuH.SOi)iBa.3HiO 
XO             "                     "  (Ci4H»SO^iBa.5HflO 

Bromobenzene  Sulfonate     (CtHtBiSO^iBa 

BABIXTM   TABTBATE     BaCCsH^O,),. 

Solubility  in  Water. 

(Cantoni  and  Zadiodcr  —  Bull.  aoc.  chim.  [3]  33*  75<f  '05;  aee  alao  Partheil  and  HQbner.) 


"5 

0.27 

(Boyle.  1909.) 

20 

0.522 

(1 

20 

0.016 

(Sandquiat,  1912.) 

20 

0.03 

ti 

20 

0.13 

M 

17. 5 

3.31 

(Meyer,  1875.) 

«•. 

Gms.  Ba(CsHsO|)t 
per  100  oc 
Solutioa. 

t: 

Gms.  Ba(CtH«C)«)s 
per  100  cc. 
Solution. 

t». 

Gms.  Ba(C^aOa>a 
per  xoocc. 
Solution. 

0 

0.0205 

30 

0.0315 

70 

0.0480 

10 

00242 

40 

0.0352 

80 

00527 

20 

0.0279 

so 

0.0389 

85 

00541 

25 

00297 

60 

0.0440 

• . 

•  •  . 

Solubility  of  Barium  Tartrate  in  Aqueous  Solutions  of  Potassium 
Chloride,  Sodium  Chloride  and  Aaoionium  Chloride. 

(Cantoni  and  JolkowBki,  1907.) 

At  Different  Temperatures.  Varjring  Concentrations  at  16^. 

Gms.  Ba(CiHflOx)s  per  xoo  cc.  Sat.  Sol.  in:    Gms.  Chlo-  Gms.  Ba(CiHsO«)sper  zoo  cc  Sat.  Sol  in: 


f. 

7%Ka. 

7%  Naa. 

7%  NH*a. 

ride  per  100  / 

(xma.  Solvent.        KQ. 

A 

NaCL 

NH.CL 

16 

0.0823 

0.0887 

0.1050 

0.5          0.0398 

0.0410 

0.0441 

30 

0.1017 

O.II51 

0.1370 

I                0.0466 

0.0514 

0.0589 

55 

0.1230 

0 . 1348 

0.1590 

3            0.0723 

0.0826 

0.0892 

70 

0.1500 

O.1781 

0 . 2030 

10               O.II99 

0.1260. 

0 . 1342 

85 

0.1828 

0.2168 

0.2360 

15               0.1435 
20               0 . 1466 

0.1440 

O.I573 

0.158s 
0.1663 

(See  Note  p.  ass.) 
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Solubility  of  Barium  Taktrate  in  Aqueous  Acetic  Acid  Solutions  at 

26"-27^ 

(Hen  and  Muhs,  19013.) 

NomuOity  Cms.  residue*  Cms.  per  xoocc.  Solution.  Normality.  Cms.  residue*  Gms.per  100  cc.  Solution. 

of  Acetic      per  50  cc       i~,.,  ^^^„  "  ^  »   <rf  Acetic        per  50  cc.    *-„  ^^^,-  *  ^ — ,  _^    ,  » 

Add.  Sol.  CHiCOOH.  Ba  tartrate.      Add.  Sol.  CHjCGOH.  Ba  tartrate. 

0  0.0328   o.    0.0655   3.77   0.1866   22.62   0.3728 

0565    O.II5I     3.39   0.2300     5.65     0.1865    33.90    0.3726 

1  425   0.1559    8.55  03115   16.85    0.0218  loi.io   0.0436 
2.85   o  1739   17. II  0.3475 

♦  Dried  at  7-^° 

100  grams  95%  alcohol  dissolve  0.033  gm.  Ba  tartrate  at  18^  and  0.0356  gm. 

at  25^.  (PartbeU  and  Hubner.) 

BARIUM  P  TRUXILATB.     BaC»Hu04.2HsO. 

100  cc.  sat.  solution  in  water  contain  0.028  gm.  of  the  salt  at  26°.  (defjong,  xgia.) 

BEHENIC  ACm  CuHtfCOOH. 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  are  given  for  the  following 
mixtures  of  behenic  icid  and  other  compounds.- 

Bdienic  Acid  +  Enisic  Acid  (Maacaielli  and  Sanna,  1915.) 

"  -f  Isoerusic  Acid  "  " 

4- Brassidihic  Acid 
"  4-  Isobehenic  Acid  (Meyer,  Brod  and  Soyka,  1913.) 

"  Methylester-h Isobehenic  Acid  Methyl  Ester.  "  "  " 

BENZALAMILINE  C»H»CH  :N.C6H». 

Solubility  data  determined  by  the  freezing-point  method  are  given  by  Pascal 
and  Normand  (1913),  for  mixtures  of  benzalaniline  and  each  of  the  following 
compounds:  Azobenzene,  benzylaniline,  dibenzyl,  hydrazobenzene,  stilbene  and 
tolane. 

BENZALAZINE  QHtCHiN.NiCHCeHs. 

Solubility  data  determined  by  the  freezing-point  method  are  given  by  Pascal 
(1914),  for  mixtures  of  benzalazine  and  each  of  the  following  compounds:  Di- 
phenylhydrazine,  diphenyldiacetylene,  naphthalene,  furfuralazine,  diphenylbuta- 
diene  and  cinnamylidene.  Data  are  also  given  for  mixtures  of  thiophenylalazine 
and  cinnamylidene. 

BENZALDBHTDE  QHtCHO. 

100  gms.  HaO  dissolve  0.3  ^.  OHs.CHO  at  room  temp.    (Fluckinger,  187s;  XT.  S.  P.) 
Freezing-point  data  for  mixtures  of  CeH».CHO  and  HNOi  are  given  by  Zukow 
and  Kasatkm  (1909). 

Para  HydroxyBENZALDBHTDE  /» C<H40H.CH0. 

Freezing-point  data  are  given  for  mixtures  of  p  hydroxybenzaldehyde  +  di- 
methylanuine  and  p  hydroxybenzaldehyde  +  phenol.  (Schmidlin  and  Lang,  xgxa.) 

Ortho  NitroBENZALDEHTDE  0  CeHiNOs.CHO. 

Solubility  in  Water  and  in  Aqueous  Solutions  at  25®. 

(Goldschmidt  and  Sunde,  1906.) 

Gms.  C6H«N0i.  Gms.  C«II4N0^  Gms.  CVHiNOs 

Solvent  CHO  per  100  cc.        Solvent.         CHO  per  100  cc.  Solvent.  CHO  per  100 

Sat.  Sol.  Sat.  Sol.  cc.  Sat.  Sol. 

HjO  0.2316  I     wNaCl  0.1899  I     nKNQs  03199 

o.snHCl  0.2391  2     n     "  0.1390  2     «     "  0.3419 

in"  0.2466  o.snHNOa  0.3207  o.snNaNOa  0.3013 

2     n    "  6.2658  in"  0.3758  in"  0.3132 

1  nKCl  0.2046  o-snKNOs  0.3123  2     n      "  0.3201 

2  n    "  0.1912 


BENZALDSHYDE 


M4 


II 

II 

« 

II 

II 

II 

II 

II 

14 

Meta  NitroBENZALDEHTDE  m  C«H4NOi.CHO. 

100  cc.  HiO  dissolve  O.I  625  gm.  m  CftH4N0s.CH0  at  25^  (Gddflchmidt  and  Sundc,  1906.) 
I  n  HCl   "  0.1813 
I  n  KCl  "  0.1542 
2nKC\  "  0.1417 

Para  NitroBENZALDEHTDE  p  C«H4N0|.CH0. 

Data  for  the  system  p  nitrobenzaldehyde  +  nitrobenzene  +  hexane  are  given 
by  Timmermans  (1907). 
Solubility  data  determined  by  the  freezing-point  method  are  given  for: 

p  Nitrobenzaldehyde  +  Sulfuric  Acid        (Kendall,  1914-) 

m  '*  +  Benzene  (Scbmidlin  and  Lang,  1912,) 

m  "  -h  Phenol 


BENZALDOZIME  C«HiCH:NOH. 
Solubility  data  determined  by  the  freezing-point  method  are  given  for  mix- 


tures of: 


a  Benzaldoxime  +  fi  Benzaldoxime  (Cameron,  1898.) 

a  Nitrobenzaldoxime  +  fi  Nitrobenzaldoxime.     (Beck,  1904.) 


BENZAMIDE 


CeHsCONH,. , 
Solubility  in  Ethyl  Alcohol. 

(Speyen — Am.  J.  Sd.  [4]  14*  395,  'oa.) 


Sp.  Gr.  of 
lutioos. 


Sp.( 
Solt 


O 
10 
20 

25 
30 


0-833 
0.832 

0833 

0.835 
0.838 


G.  M.  Cms. 

CACONHs      CeHiCONHs 
per  xoo  GJ^.    per  loo  Gms. 
CiHaOH. 

8.15 


CtH^H. 

31 
4.2 

5-9 
6.8 

8.2 


II 

IS 

17 
21 


04 

87 
S6 


40 

SO 
60 

70 


Sp.  Gr.  of 
Solutioos. 

0.848 
0.862 
0.881 
0.913 


G.M. 
C,HaCO 
per  xoo  G 
CAOH. 

II. O 

14.2 

17.2 

20.4 


CsHtfCONHi 
per  xoo  Gms. 
C^I^H. 

28.92 

37-34 

45-22 
53-63 


Solubility  op  Benzamide  in  Mixtures  op  Alcohol  and  Wateh 

AT    2S^ 
(Holkman  and  Antusch  —  Rec.  tntv.  chlm.  13, 194,  '94.) 


Aloohol* 

100 
95 

8S 

83 
80 

75 


Gms. 

CACONHs 

per  100  Gms. 

Solvent. 

17  03 
21.12 

24.50 
26.15 
26.63 
26.43 
25  41 


Sp.  Gr.  of 
Solutions. 

0.830 
0.856 
0.878 
0.895 
0.900 
0.907 
0.917 


Vol.% 
Alcohol. 

70 
60 

50 
40 

31 

15 
O 


Gms. 

CACONHs 

per  TOO  Gms. 

Solvent. 

23-87 
18.98 

13-74 
8.62 

5-33 
2.28 

I -35 


Sp.  Gr.  of 
SohitioDs. 


0.925 

0-939 
0.949 
0.958 

0.967 
0.982 
0.999 


See  lemuiEs  onder  a  Aoetnaplitlnfid^  p.  xs< 

100  gms.  pyridine  dissolve  31*2;%  gms.  benzamide  at  20^-25^  (Ddm,  1917.) 

100  gms.  aq.  50%  pyridine  dissolve  39.15  gms.  benzamide  at  20®-25*.         " 
The  coefficient  of  distribution  of  benzamide  between  oil  and  water  is  0.66  at 
3*  and  0.43  at  36**.  (M^rer,  1900, 1909.) 

BENZANILIDE. 

Solubilities  determined  by  the  freezing-point  method  are  given  by  Vanstone 
(1913)  for  mixtures  of  benzanilide  and  each  of  the  following  compounds:  ben- 
zil,  benzylideneaniline,  and  benzoin. 

Results  for  mixtures  of  0  chlorobenzanilide  and  p  chlorobenzanilide  are  given 
by  King  and  Orton  (191 1). 
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BEVZSVE     C.H.. 

Solubility  in  Water  at  22®. 

(Hen  —  Bcr.  31,  a67i,  '98.) 

100  cc.  water  dissolve  0.082  cc.  CeH.,  Vol.  of  Sol.  —  100.082, 
Sp.  Gr.  «-  0.9979. 

100  cc.  CeHe  dissolve  0.211  cc.  H2O,  Vol.  of  sol.  —  100.135, 
Sp.  Gr.  -  0.8768. 

Solubility  of  Water  in  Benzene. 

(Gxoechuff,  Z9ZZ.) 

A*  Cm.  HiO  per  100  a»  Cms.  HsO  per  zoo 

^'  Gms.  Sat.  Sol.  ^*  Cms.  Sat.  Sol. 

3  0.030  $s  0.184 

23  0.061  66  0.255 

40  0.114  77  0.337 

Benzene,  Aq.  Alcohol  Mixtures;  Benzene,  Aq.  Acetone  Mix- 
tures AT  20**. 

H,0  added  to  mixttires  of  known  amotints  of  the  other  two  and 
appearance  of  clouding  noted. 

(Bancrctft  —  Phys.  Rev.  3*  31,  1895.96.) 

CoHe,CaHeOH  and  HaO    C6He.CH,OH  and  HjO  CeH„  (CH.),CO  and  H,0 

Pfer  5  cc.  CiHsOH.  Per  5  cc.  CHaOH.  Per  5  cc.  XCHj)aCO. 

cc.  HaO.    cc.  CcH«.  cc.  HaO.    cc.  CA. 

5.0      0.15  8.0        O.IO 

3.0        0.215  3.0  0.39s 

2.0        0.59  3.0  0.69 

1.4       i.o  1.3         I.O 

i.o      1.9  0.51      2.0 

0.8        3.0  0-295      30 

0.69      4.0  0.2  4.0 

0.49      8.0  0.15        5.0 

CiHiOH  added  to  mixtures  of  known  amounts  of  CsHa  and  HtO  until  the 
solutions  became  homogeneous  at  20^.  (Lincoln,  2900.) 

Per  s  cc.  CiO;  Per  s  cc.  CtH».  Per  5  cc.  C«H». 

ccHiO.        cc.  CsHiOH.  ccHsO.         cc  CiHiOH.  ccTSo        cc  CtHiOH. 

I  4.6  20  31.6  50  58 

S  12.8  30  41.4  60  65.6 

10  19.8  40  39.5  70  73.1 

Lincoln  also  gives  results  at  10^.  Data  of  a  similar  character  for  mixtures  of 
bcmzene,  ethyl  alcohol  and  water  at  20, 25  and  35°  are  given  by  Taylor  (1897). 

For  results  at  15",  see  page  287. 

Data  for  mixtures  of  benzene,  ethyl  alcohol  and  glycerol  and  for  mixtures  of 
benzene,  ethyl  alcohol  and  lactic  add  are  given  by  Rozsa  (191 1). 

MxjTUAL  Solubility  of  Benzene  and  Carbon  Tetrachloride. 

(Determined  by  the  synthetic  method.) 
(Baud,  19x3.) 

A*  Cms.  CiHi  per  xoo  a*  Gms.  CiHi  per  xoo        j.o      Gms.  OHc  per  100 

Gms.  Mixture.  " '  Gms.  Mixture.  * '        Gms.  Mixture. 

—  24-2  O  —40  19.3  —20  48 

—30  2.8        —34  24.2        —10  64.1 

—40  8.5        -35tr.pt.  31  o  85.3 

— 46.3Eutec.     12.9        —30  36  +  5.5      100 


ccHsO. 

30 

0.03 

8 

0.13 

4 

0.39 

2 

1. 17 

i-S 

1.87 

1.0 

3-57 

0.605 

8.0 

0.34 

20.0 
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Mutual  Solubility  of  Benzene  and  Chloroform.    Freezing-point 

Method.     (Wroczynsld  and  Guye,  19x0.) 


Gms.  CcHs 

Solid 

Gms.  C«H^ 

Solid 

r?r"f;n%<:     Solid 

t*.       per  xoo  Gms. 
Solution. 

ovuu 

Phase. 

f. 

per  100  Gms. 
Solution. 

OUllU 

Phase. 

f. 

-63.  s 

0 

CHCb 

-60 

26.8 

CA 

—  20 

58.3     an. 

-70 

II. 8 

u 

-50 

32 

4< 

—  10 

70.8 

-75 

14.7 

u 

-40 

39 

11 

0 

88 

-81.7 

18.4 

cna»-\-aB4 

-30 

47-8 

44 

s 

100 

-70 

22.6 

OH. 

The  eutectic  point  was  found  by  extending;  the  curves  to  their  intersection. 
The  temperature  of  the  eutectic  could  not  be  reached  by  use  of  liquid  COs. 

Mutual  Solubility  of  Benzene  and  Formic  Acid.    Synthetic  Method. 

(Ennis,  19x4.) 
t'of  Gms.  HCOOH  t*of        Gms.  HCOOHper  t'of         Gms.  HCOOH 

Misdbility    per  xoo  Gms.  SoL        Misdbility.       xdo  Gms.  Sol.  Miscibility.  per  xoo  Gms.  Sol. 

21  9.2  70  31.5  60  74 

30  10.3  72  35  40  82 

40  12.2  73.2  43-51  20  87 

SO  16.5  72  60  5  89.6 

60  22  70  65 

Solubility  of  Benzene  in  Aqueous  Solutions  of  Formic  Acid.    Synthetic 

Method.    (Ennis.  X9X4.) 

In  95  Wt.  %  In  85  Wt.  %  In  75  Wt.  %  In  60' Wt.  % 

HCOOH.  HCOOH.  HCOOH.  HCOOH. 

X*   £        Gms.  CiHi         I*  ^  Gms.  CA         ^  ^  Gms.  CeHii       ^  ^  Gms.  CaHf 

MiscibiUty.    ^/|5,    Misdbility.      ^^^^^    MMrflity.      ^^^^   Misdbility.     ^/|Sl 

57  S  96.3        71  97  S      122  12  105  6 

77  94.4        87  96.6        97.5         8.5         82  3.8 

95  89.8  loi  96  74  6  7<^  3 

112  85.2  100.5        H-3 

94.5  24.7        81  10 

80.5  20  46  7 

SI  12.5 

Mutual  Solubility  of  Benzene  and  Ethyl  Alcohol.    Freezing-point. 

Method.         (Viala,  19x4;  see  also  Rozsa,  X9xx  and  Pidiering,  1893.) 

Gms.  CtHi  per  xe  Gms.  CtHi  per 

xoo  Gms.  Sol.  *  100  Gms.  SoL 

—  113-9  <^  — ^  193  —10  S7-6 

—  100  8  —50  24.1  o  85 


UH«pcr 
lams.  Sol. 

f. 

0 

-60 

8 

-SO 

10 

-40 

12 

-30 

IS 

—  20 

-  90  10  —40  29.8  I  93 

-  80  12  -30  37  5.5  100 

-  70  IS  -20  45.7 

Mutual  Solubility  of  Benzene  and  p  Naphthalene  Picrate, 

C«H,(NOi)aOH.CioH70H.    (Kuriloflf.  X897.) 

Synthetic  method  used  —  see  Note,  p.  16 

^o  Gms.  Gms.  _  ^o  Gms.  Gms.  g. 

'  Picrate         Benzene  '  Picrate.         Benzene.  ^ 

157  100.  ...  100. o  III. 6  1173        1037  19.2 

148.4  2.128  0.115  79.3  102.0  1.087        1.780  II. 2 

137.4  1.274  0.170  61. I  29.5  0.390        8.430      0.95 

134-2  I  384  0.297  49.3             4.6  1-329  21.80        0.48 

126.8  I .019  0.343  38.3             5.02  ...  100. o 

a  -  Mols.  /3  Naphthalene   Picrate  per  100   Mols.  of  fi  Napthalene 
Picrate  plus  Benzene. 
Determinations  for  a  large  number  of  isothermes  are  also  given. 
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Thb  System  Bbnzbnb,  Phenol  and  Water  at  25^ 

(Uoriba,  1914.) 

In  the  case  of  phenol,  the  bromine  method  was  used  for  its  determination.  In 
the  case  of  the  other  two  compounds,  the  amounts  required  to  produce  constant 
turbidity  were  measured  directly  from  burettes. 


Solubility  of  Benzene  in  'Aaueous  Solu- 
tions Containing  Phenol  and  Vice  Versa. 


Solubility  of  Phenol  in  Benzene  Solu- 
tions Containing  Water  and  Vice  Versa. 


'« 

Gms.  per  loo  Gms. 
CiHiOH-i-aH«+HiO. 

COIiOH.        OH.. 

Saturating 
Phase. 

% 

Gms.  per  loo  Gms. 
CmiOH+aHt+HfO. 

OHiOH.       OH*. 

Satuxatiog 
Phase. 

I.0CX>2 

0 

0.198 

C4B4 

... 

29.29 

0 

CtHiOH 

1.0008 

IOS9 

0.204 

u 

... 

71   63 

1.62 

u 

I. 0021 

2.602 

0.20s 

u 

•    .    • 

74. s 

3 

CAOH+CA 

I. 0030s 

3  526 

0.199 

»f 

1.0256 

69.18 

16.33 

C*B4 

•    •    • 

5-65 

0.17    cai«+aH*0H 

0.9891 

SS.80 

36.13 

II 

•    •    • 

S-9S3 

0.132 

r^HiOH 

0.9629 

44.39 

50.56 

If 

I.OOS9 

6.516 

0.07s 

M 

0.9142 

21. IS 

77.22 

i« 

1.0069 

7.683 

0.02s 

14 

0.8818 

4.78 

94.98 

II 

1.0073 

8.19s 

0 

II 

0.8764 

0 

99-9S 

If 

Data  are  also  pven  for  the  solubility  of  phenol  as  solid  phase,  in  C^Hs  and  in 
water  and  in  their  mixtures.  A  complete  table  for  the  conjugate  points,  showing 
the  distribution  of  phenol  between  the  aqueous  and.  the  benzene  layers,  is  given. 
The  results  agree  with  those  of  Rothmund  and  Wilsmore.    See  page  482. 

Reciprocal  Solubility,  Determined  by  Freezing-point  Method,  op 

Mixtures  of* 


Benzene  and  Phenol. 

(Hatcher  and  Skinow,  2917.) 


Benzene  and  Pyridine. 
(Hatcher  and  Skirrow,  19x7.) 


rofMrhing. 

Gms.  CAper 
100  Gms.  Mixture. 

SoUd 
Phase. 

t*  of  Melting. 

Gms.  CtHi  per 
xoo  Gms.  Mixture 

Sotid 
.    Phase. 

39-4 

0 

OHaOH 

-39-4 

0 

OHiN 

30 

II. 8 

-4S 

10 

u 

20 

25 

-SO 

17 

II 

10 

382 

-ss 

23 -3 

II 

0 

St-5 

—  SS  Eutec. 

26 

"  -\-(UB» 

—  S-4Eutec. 

58-4 

"+aH. 

-SO 

31 

C*B4 

-    2.S 

67  S 

CJli 

-40 

37.7 

u 

0 

78 -3 

« 

-30 

46 

l< 

+    2-5 

89 

« 

—  20 

S7 

II 

S-I 

100 

f< 

—  10 

71. S 

II 

0 

90. s 

II 

Additional  data  on  the  system  Benzene  +  Phenol  are  given  by  Dahms,  1895; 
Patemo  and  Ampola,  1897;  Tsakalotos  and  Guye,  19 10,  and  Rosza,  191 1.  Add'- 
tional  data  on  the  system  Benzene  +  Pyridine  are  given  by  Pickering,  1893. 

Solubility  of  Benzene  in  Sulphur. 
By  "Synthetic  Method"  see  Note,  p.  16. 

(Alezejew,  x886.) 
«•     Gms.  C§Hi$  per  100  Gros.  ^e 

S  La]rer.  CcHe  Layer^ 

100    6   75         140 
1 10    8   72.5        150 

120     10     70  160 

130    12    66 


16 

19 

25 
164  (crit  temp.) 


Gms.  C>Hg  per  100  Gms. 
S  Layer. 


QHc  Layer. 
61 

SS 

4S 


3S 


BENZENE  128 

Solubility  Data,  Determined  by  the  Freezing-point  Method  (see 
footnote,  p.  i).  Are  Given  for  the  Following  Mixtures: 

Benzene  +  Benzoic  acid  (Roloff,  1895.   See  Benzoic  Add,  p.  135) 

"        -|-  0  Nitrobenzylchloride  (Schmidlin  and  Lang,  19x2.) 

"        4-Bromoform 

"        -f  Tetramethyldiamino    benz-  I  «  (      « 

hydrol  ) 
"        4-Benzhydrol 

"        H-  Nitrobenzene  (Dahma,  1895.) 

"        +o,m and p Chloronitrobenzene kBogojawknsky,  Winogradow  and  Bogolubow, 

"       4- m  Bromonitrobenzene  J       (1906) 
"       +o,m  and  p  Dinitrobenzene       (Kremann.  1908.) 
"       4-  Carbon  disulfide  (Pickering  1893.) 

"  +  Camphene  (Kumakofif  and  Efremoff,  19x2.) 

'*  4"  ^  Cresoi  (Kremann  and  Borjanovks,  19x6.) 

"  -j-  Cyclohexane  (Mascarelli  and  Pestaknza,  X907, 1908.) 

"  4-  Diphenyl  (Washburn  and  Read,  x9xs.) 

"  4-  Diethylamine  (Pickering,  1893) 

"  4-  Diphenylamine  (Bnmi,  1898;  Dahma,  1895.) 

"  -I-  Ethyl  ether  (Pickering,  X893.) 

"  4-  Ethylene  bromide  (Dahms,  1895) 

"  -f  Ethylene  dibromide  (Baud  and  Gay,  191  x.) 

"  -|-  Ethylene  chloride  (Baud  and  Gay,  19x0.) 

"  4"  Ethylene  dichloride  (Baud  and  (ky,  i9xi-) 

"         4-  Menthol  (Dahma,  1895.) 

"         +  Methyl  alcohol  (Pickering,  1893.) 

u  I   XT     L^L  1  UBruni,  1898;  Pickering,  1893;  Waahbum  and 

•        +  Naphthalene  \      Read  19x5.) 

"       -h  "  +/5Naphthol        (Bnmi,  1898.) 

"4"  "  4-  Diphenylamine 

"       4-  Phenanthrene 

"       +  "  +Carbazol 

"         4"  Paraldehyde  (Patemo  and  Ampola,  1891, 1^7  •) 

"         +».«and/.NitR)phenol  j(Bo«»}a^y.  Wmog«dow  «h1  Bogotabow. 

"  +  Propyl  alcohol  (Pickering,  1893.) 

"  -|~  Quinine  (Van  Itexson-Rotgana,  19x3-) 

•*  4-  Thiophene  (Tsakalotoa  and  Guye.  X910.) 

"  4"  Bromotoluene  (Patemo  and  Ampola,  1897.) 

"       +  1.2.4.  1.2.6  and  1.34  Dinitro- J  ^^^^^^  ^      ^ 

toluene  J 

*'         -f  Urethan  (Pushin  and  Glagoleva  and  Maarovich,  1914.) 

"         +  P  Xylene  (Patemo  and  Ampola.  1897.) 

Bromobenzene  +  Chlorobenzene  (Pascal.  X9X3.) 

"  T  lodobenzene  " 

"  4"  Fluorobenzenc  " 

p  Dibromobenzene  4-  0  Dibromobenzene    (Holleman  and  van  der  Linden,  19XX.) 

I    J.  T^«  LI       u  J  (Bnmi  and  C^omi,  1899:  KQster  and  WQifel,  1904- 

+  />Dichlorobenzene|^     os;  Kruyt.  xgxaT 

+  p  Diiodobenzene      (Nagoraow,  x9xx.) 
+  P  Bromoiodoben-    ? 


u 
If 


U 

14 
«l 


<i 

zene 


+  p  Chloronitroben-  L.,,,^,  .g^j 
zene  ) 


I 


■f  m 

-h  p  Bromotoluene       (Boxodowdd  and  Bosojawlendd.  1904.) 
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BromoBENZKNES 


SOLUBILITT  OP  P  DiBROMOBBNZENE  IN  SEVERAL  SOLVENTS  AT  2$^. 

(HUdebnnd.  EUefison  and  Beebe,  1917.) 


Solvent. 


Gms-CABnC^) 

per  zoo  Gms. 

Solvent. 


Methyl  Alcohol       lo .  35 
Benzene  83.8 

Carbon  Disulfide     90 

DiBromoBENZENE  (/>)  Q^1^t%, 


Cms.  CsHiBn  ip) 
Solvent.  per  xoo  Gms. 

Solvent. 

Carbon  Tetrachloride      36 . 6 
Ethyl  Ether  71.3 

Hexane  25.9 


Solubility  in  Ethyl,  Propyl,  Iso  Butyl  Alcohols,  etc. 

(ScbrBder  — Z.  physik.  Chem.  zx,  456.  '93) 

Determinations  by  *'  Synthetic  Method"  see  Note,  p.  i6. 


*•. 

C^^H. 

CAOH. 

(CH^)CHX:i]40H.  (C9Hi)aO. 

cs* 

CA. 

CHiB 

0 

•  «  • 

•  •  •       •  • 

37 

•  • 

•  • 

10 

•  •  • 

30 

34 

34 

33 

20 

■  •  • 

38 

43 

43 

29 

30 

14 

'S        47 

53 

53 

36 

40 

19 

ao     57 

63 

63 

45 

50 

36 

a? 

30     67 

73 

71 

54 

60 

38 

40 

44     77 

81 

80 

67 

70 

57 -6 

67 

65     87 

90 

88 

79 

75 

80.5 

85 

77 

•  • 

•  • 

84 

80 

94.4 

95 

94-6 

•  • 

•  • 

90 

SCX.UBILITY  OP  Mixtures  op  p  Dibromobenzene  and  p  Dichlorobenzbnb 

in  Aqueous  Solutions  of  Ethyl  Alcohol 


Sdvent,  50  Vol.  %  CiHiOH,  ^=149.1* 

(KQster  and  Dahmer,  1905.) 


Gms.  per  xoo  oc  Sat.  Sol. 


CABn. 
0.484 

0.505 
0.496 

0.477 
0.470 
0.196 
O 


OHiCb. 
O 

0.044 

0.084 

0.503 
0.721 

1. 311 
1. 614 


Mol.  %  CiHcBn 
in  Solute. 

100 

89.8 

80.7 

59-3 
544 
II. 6 

o 


Solvent.  90.9  Vol.  %  CtHiOH,  t  -  25' 

(Kflster  and  Wiirfel,  x904'05.) 
Gms.  per  xoo  oc.  Sat.  Sol. 


CdEUBn. 
2.909 
2.674 
2.220 
1.769 
1. 271 
0.67s 
O 


OHiCb. 
O 

0.696 

2.808 

4.249 

6.237 

6.877 

8.271 


Mol.  %  CABn 
in  Solute. 


100 

94 
70 

49 

24 

9 
o 


3 

7 

I 

5 
9 


Additional  data  for  the  above  system  are  |^ven  by  Thtel  (1903). 
Tribromo  BENZENE,   C«HtBrt.    Solubility,  ^s.  per  100  gms.  at  20-25^: 
In  HsO,  0.004;  in  pyridine,  24.3;  in  Aq.  50%  pyndine ,  2.01.  .  (Dehn.  19x7.) 

Solubility  Data,  DETBRmNEO  by  the  Freezing-point  Method  (see  foot- 
note, p.  i),  AitB  Given  por  the  Following  Mixtures. 

p  Bromochlorobenzene  +  P  Dichlorobenzene       (Bmni  and  Garni.  1899.) 

"  +<'  Bromochlorobenzene    (HoUeman  and  Van  der  Linden,  1911.) 

p  Bromoiodobenzene     +  p  Diiodobenzene         (Nagomow.  x9xx.) 

O  Bromonitrobenzene     +<'  Chloronitrobenzene  (Kremann;  Kremann  and  Ebrlich.  1908.) 

+  ^  Bromonitrobenzene  (Hotknutn  k  de  Bnxyn,  1900:  Narbntt,  'OS.) 
+  0  "  (Narbutt.  X90S.) 

+  P 

+  m  Chloronitrobenzene  (Hassdblatt.  X9X3:  KOster.  1891.) 
+  m  lodonitrobenzene     (Hassetblatt,  19x3.) 
+  m  Fluoronitrobenzene  " 

+  m  Chloronitrobenzene  (Cremann,  1908.) 

P  "  -^P  "    (Kremann.  1908;  Isaac,  19x3;  Kxenuum  ft  EhrBch.  1908.) 


u 
u 
«l 
t« 
fl 
<« 
ti 

M 


ChloroBINZENES 


i.^o 


ChloroBENZENE  CeHtCl. 

Solubility  of  Chlorobbnzenb  in  Sulphur. 


"Synthetic  Method," 
(Alexejew.) 

see 

page  16. 

Grams  CcHoCl 

per  100  Grams. 

Sulphur 
Layer. 

Chlor  Ben- 
ttat  Layer. 

13 
18.5 

70 
63 

27 

S3 

90 

100 
no 
116  crit.  temp. 
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/>DichloroBENZENE,  C«H4Cls.    0  and  m  ChloronitroBENZENB,  CeHiClNOi. 
Solubility  of  Each  in  Liquid  Carbpn  Dioxide. 

(Biidmer,  1905-06.) 


PlDichlorobenzene. 

Gms.  p  CcHiCh 
t*.             per  zoo  Gms. 
Sat.  Solution. 

1 

f. 

0  Chloronitrobenzene. 

Gms.  0  CJI4CINO1  per  xoo 
Gms.  Sat.  Solutioa. 

m  Chloronitrobenzene. 

Gms.  m  CcHiClNOi 
t*.        per  xoo  Gms.  Sat. 
Solution. 

-33             1-2 

—  10                 4.2 

+  10               II. 4 

20               22.7 

22               34.4 

-32 

+  5 

7 
8 

II 

I 

7.8 

16 . 5-36  quad.  pt. 
58.8 
65.8 

—    I                    1.8 
+  16.5            II. 2 

7.5    38.2quad.pt 
20                53.2 

Solubility  of  o,  m  and  p  Chloronitrobenzsnes  in  Aniline,  Deter- 
mined BY  THE  Freezing-point  Method  (see  also  p.  77). 

(Kreraann,  1907.) 
Gms.  Each  Compound  (Determined  Separately)  per  100  Gms.  Sat.  Sol. 


—  10 

-  2.5 

+  10 


0  aHiClNOi.  m  CHiClNOi. 

43  19  (=31  Mol.  %)  21.60  (=14  Mol.%) 

51-30  (=39       "  3167  (=21.5 

69.15  (=57       "  49-29  (=36.5 


II 


II 


p  aH4ClN0i. 
27.75  (=18-5  Mol.  %) 
31.67  («2I. 5        " 
38.50  (  =  27 


l< 


(Pascal,  19x3.) 


(HoUeman  and  Van  der  Linden,  19x1.) 
(Nagomow,  19x1.) 


(Van  der  Linden.  191 9.) 


Solubility  Data,  Determined  by  the  Freezing-point  Method  (see 
footnote,  p.  i),  Are  Given  for  the  Following  Mixtures: 

Chlorobenzene  -|-  lodobenzene 

'*  -^  Cyanbenzene 

"  +  Fluorobenzene 

<?  Dichlorobenzene  -|-  p  Dichlorobenzene 
P  "j  -h  p  Diiodobenzene 

4-  ^  Chloroiodobenzene 
1.2.4  Trichlorobenzene  +  1.2.3  Trichlorobenzene 

'*  4*  1.3.5         "  " 

"  +     "  "        + 1. 2.3  Trichlorobenzene      " 

a  Hexachlorobenzene  +  d  Hexachlorobenzene 

P  Chloroiodobenzene  -f"  p  Diiodobenzene  (Nagomow.  19x1.) 

0  Chloronitrobenzene  +  p  Chloronitrobenzene  (Holleman  and  de  Bniyn.  1900.) 

+  "         (Bogaiawlewsky.  Winogmdow  and  Bogolobow,  1906.) 

-j-  Formic  acid  (Bmni  and  Berti.  T900.) 

m  "  +  M  lodonitrobenzene    (Hasselblatt.  X913.) 

4-  m  Fluoronitrobenzene  " 

+  Naphthalene  (Kremann  and  Rodenis,  X906.) 

p  "  +  Diphenylamine  (Tinkler.  19x3.) 

4-  Naphthalene  (Kremannand  Rodenis.  1906.) 

o  lodonitrobenzene  +  p  lodonitrobenzene         (Holleman.  X9X3.) 

m  Benzene  disulfone  chloride +p  Benzene  disulfone  chloride.  (Holleman  and  Pollak,  19x0.) 


II 
II 
«« 
II 
II 
II 
II 
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NitroBENZEMSS 


Mutual  Solubility  of  Nitrobenzene  and  Water 

(Campctti  and  Del  Grouo.  1913:  Davit,  1916.) 


f. 

fifOUyer. 

CANOi  Layer. 

f. 

H^  Uyer. 

CANOi  Uyer: 

20 

0.19 

99.76 

180 

4.2 

93-7 

40 

0.3 

99.6 

200 

7.2 

91 

60 

0.4 

99-3 

220 

II. 8 

87 

80 

0.8 

99 

230 

15.8 

83 

100 

I 

98.7 

240 

23 

72 

120 

1-3 

98.2 

241 

26 

67 

140 

1.9 

97.2 

242 

32 

S8 

160 

2.8 

95-8 

244. S 

crit.  t.      50. 

I 

Data  for  the  solubility  of  nitrobenzene  in  hezane,  diisoamyldecane  and  Ameri- 
can petroleum  at  prwsurei  up  to  3000  atmospheres,  are  given  by  Kohnstamm  and 
Timmermani  (191 3). 

Solubility  of  o^  m  and  p  Nitrobenzene  in  Water  and  in  Pyridine. 

(Dehn,  191 7.) 

Gms.  Each  Compound  Separately  per  xoo  Cms.  Solvent. 
Solvent.  t*.  e  '  ^  \ 

0  Nitrobenzene,     m  Nitrobeniene.        p  Nitrobenzene. 

Water  20-25  0.21+  2.14+  1.32+ 

50%  Aq.  Pyridine        20-2  5  1 73  two  layers  formed      85.3 

Pyridine  20-25  260  394  53.2 

Solubility  Data,  Determined  by  the  Freezing-point  Method  (see  foot- 
note, p.  i),  Are  Given  for  MirvTURSs  of  Nitrobenzene  and  Each  of  the 
Following  Compounds: 

Ethyl  Ether  (Ttakalototand  G«ye.  1910.)  Mercuric  Bromide  (Maacarelt  and  Ascoli,  1907.) 

Hexane  (Timmermans.  1907. 1911.)    Mercuric  Chloride  "  " 

Hexane  -f  Resordne  (Tlmmennans,  1907.)  Nitrosobenzene  (Jaeger  and  van  Kregten,  29x3.) 

Isopentane  (Tunmennans,  x9io,x9xx.)    Phenol  (DahniB,  X895.) 

Diethyldiacetyltartrate  (Scheuer.  x9xo.)  Ethylene  Bromide  " 

Menthol  "  Naphthalene  (Kremann,  '04;  Kumakov.  dd,  '15.) 

DiNitroBENZENX  (m)  C«H4(N0i)t. 

Solubility  in  Benzene,  Brom  Benzene  and  in  Chloroform. 

**  Synthetic  Method." 

(Schroder.) 


Gma.  C 

ffWKWf 

per  xoo 

Gnu.  CeH4(NOt)9  per 

f. 

C 

viDS.  Sol.  in: 

*•. 

XOO  Gms.  Sol.  in: 

A 

fcA 

CsHsRr 

CHCli 

t^U^      C«H«Br 

CHCi;. 

IS 

17  S 

•    ■    • 

22.2 

40      52. 

0        38. 0 

43.0 

20 

36.0 

18. 5 

25  0 

50      62. 

S    47  5 

S'S 

25 

33  0 

23  7 

29. 0 

60      71. 

0    57.0 

65  0 

30 

40. 0 

28.7 

33  0 

•    ■                 •    • 

•              •  •   • 

.  •  • 

Solubility  op 

m  Dinitrobbnzbnb  m  Several  Alcohols  and  Acids 

(Tixnofeiew.  X894.) 

C4H«(N0i)i 

Solvent. 

(kB8.fflUfl4(N0)t>t 

Solvent. 

r. 

per  100  Gms. 

r. 

per  100 

Gms. 

Sat.  Sol. 

Solvent. 

Sat.  Sol. 

Solvent. 

C1W)H 

13 -8 

S.38 

S.65 

CHiCOOH 

ISS 

iS-7 

18.6 

CH»OH 

13 -8 

2.83 

2.92 

« 

23 

17.8 

21.6 

CHtOH 

13 -8 

2 

2 

COtCOOH 

135 

12 

13 -6 

CJItOH 

73 

43-6 

77.3 

« 

15s 

12.9 

14  8 

HCOOH 

13  S 

9 

9.9 

(( 

23 

13 -45 

ISS 

HCOOH 

^SS 

9.6 

10. s 

CHyCOOH 

^3-5 

7.3 

8.3 

CH,COOH 

^iS 

15.2 

17.9 

<< 

^SS 

8.2 

8.9 

1 00  gms.  95%  formic  icid  dissolve  1 1 .89  gms.  m  dinitrobenzene  at  20.8°.  (Aschan.'i3). 
100  gms.  pyridine  dissolve  106.3  sms.  m  dinitrobenzene  at  20^-25°.  (Dehn,  i9i7>) 
100  gms.  50%  aq.  pyridine  dissolve  45.5  gms.  m  dinitrobenzene  at  20^-25^  " 
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Solubilities  of  Di-Nitro  BEVZSVE8  and  of  Tri-Nitro  BEVZEVS8  in 
Several  Solvents. 

(de  Bniyn —  Rec.  taT.  diim.  zd»  ti6,  150,  '94.) 

Grams  per  xoo  Grams  Solvent. 


•  •  • 


Solvent.  t*.  (o)CeH«.  (m>C.H«.  (){)C,H4.  (/)C»H|.      /-.xp  r»,^rvw 

(NOa)i.  (NOi)>.  (NOi)a.  (NOi)t.      ^">CtHt(N(«8, 

Methvl  Alcohol  ao.s      3.30        6.75  0.69  4.9  (i6<»>  16.2    (15.5**) 

Ethyl  Alcohol  ao.5      1.9  3.5  0.4  1.9(16®)     5.45(15.5**) 

Propyl  Alcohol  20.5      1.09  2.4  0.298  ... 

Caroon  Bi-Sulphide  17.6      0.236  z.35  0.148  0.25 

Chloroform  17.6  27.1  32.4  x.82  6.1 

Benzene  18.2      5.66  39.45  2.56  6.2  (16^ 

£ther  '7*5      ***           ***  ***  '*5 

Ethyl  Acetate  z8.2  12.96  36.27  3.56 

Toluene  16.2      3.62  30.66  2.36 

CarbonTetra  Chloride  16.2      0.143  <*i^  o*'^ 

Water  (ord.)    0.014  0.0525  0.008  ..• 


>•  • 


Symmetrical  Tri-Nitro  BENZENE. 

Solubility  in  Aqueous  Alcohol  at  25®. 

(Holleman  and  Antusch  —  Rec.  tntr.  chim.    is»  996,  *940 

Vol.%     ^-^^^^P^'^        Sp.Gr.of  Vol.%      ^'^^^'^     SD.Gr.ol 

Alcohol.  ^^;  Solutions.  Alcohol.         ^%i^'  sSutlons. 

100  2.34  0.7957  80  0.57  0.8582 

95  1-57  0.8131  75  0.47  0.8708 
90  1. 12  0.8288  70  0.37  0.8808 
85     0.79     0.8436      60     0.23     0.9064 

See  remarks  under  a  Acetnaphthalide,  p.  13. 

100  gms.  93  vol.  %  ethyl  alcohol  dissolve  2.1  gms.  of  0  C6H4(NOs)i,  3.1  gms. 
m  CtH4(NOs)2  and  0.33  gm.  P  C6H4(NOs)2  at  25°.  (Holleman  and  de  Bruyn,  1900.) 

100  gms.  of  each^of  the  following  solvents  dissolve  the  indicated  gms.  of  1.2.4 
trinitrobenzene  at  iS.s"":  CeHe,  140.8  gms.;  CHCU,  12.87  gms*;  CHiOH,  12.08 
gms.;  (C2Ht)tO,  7.13  gms.;  CtHsOH,  5.42  gms;  CSi,  0.4  gm.         (deBmyn,  2890.) 

Data  for  the  solubility  of  m  dinitrobenzene  in  a  solution  of  nitrobenzene  in 
hexane  are  given  by  Timmermans  (1907). 

Solubility  data,  determined  by  the  freezing-point  method,  are  given  for  mix- 
tures of  Ot  m  and  p  dinitrobenzene  with  fluorene,  Kremann  (1911);  with  phen- 
anthrene,  Kremann,  et  al  (1908).  Results  for  mixtures  of  o  and  p  dinitrobenzene 
with  naphthalene,  by  Kremann  and  Rodinis  (1906).  Data  for  tn  dinitrobenzene 
with  nitrotoiuenes  are  given  by  Giua  (19 15)  and  for  m  dinitrobenzene  and  diphenyl- 
amine  by  Giua  (1915a).  Similar  data  for  mixtures  of  5  trinitrobenzene  with 
xanthone,  quinol,  dimethylpyrone,  s  tribromophenol,  fluorenone,  coumarine, 
and  phenyl  ether  are  given  by  Sudborough  and  Beard  (1911).  Results  for  ^ 
trinitrobenzene  and  yy  dipyridyl  are  given  by  Smith  and  Watts  (19 10)  and  for  ^ 
trinitrobenzene  and  fluorene  by  Kremann  (1911).  Results  for  mixtures  of  m 
dinitrobenzene  and  naphthalene  and  for  1.3.5  trinitrobenzene  and  naphthalene 
are  given  by  Kremann,  (1904)  and  Kumakov,  Krotkov  and  Oksman  (191 5). 

BENZTHYDBOL  (C«H8),CH0H. 

Solubility  data,  determined  by  the  freezing-point  method  (see  footnote,  p.  i), 
are  given  for  mixtures  of  benzhydrol  and  phenol  and  for  benzhydrol  and  di- 
methylaniline  by  Schmidiin  and  Lang  (1912). 


133  BENZIL 

aHiCO-COCeH,. 

Data  for  the  solubility  of  benzil  in  a<)ueous  ethyl  alcohol  are  given  by  Tim- 
mermans  (1907)  and  by  Kendall  and  Gibbons  (191^).  Data  for  aqueous  solu- 
tions of  benzil  and  phenol,  for  benzil  and  succinic  acid  nitrile  and  for  benzil  and 
triethyl  amine  are  given  by  Timmermans  (1907}. 

Solubility  Data,  Determined  by  the  Freezing-point  Method  (see 
footnote,  p.  i),  are  Given  for  the  Following  Mixtures: 

Benzil  +  Dibenzyl  (Vanstone,  19x3.) 
"      4-  Azobenzene  " 

"      -f  Stilbene 

"      4-  Hydrobenzoin  " 

**       +  Benzoin  (Beunth,  X9xa-X5;  Vanstone,  1909.) 

"       +  Benzoic  acid  (Kendall and  Gibbona,  191$) 

BEirZIVE     (Petroleum)  C.H„CeHu. 

100  parts  of  alcohol  dissolve  about  16  parts  benzine  of  0.638—* 
0.660  Sp.  Gr.,  at  25**. 

BSVZOIO   AOID     C,H,COOH. 

Solubility  in  Water. 

(Bourgoin  —  Ann.  chim.  phys.  [5]  i&  x7x,  '78.) 

Giams.  C«HcCOOH  Gxams.  CACOOH 

^•,  per  100  Gms.  t*.  per  15)0  Gms. 

Water.  Solution.'  ^aler.  Solution. 

o  0.170        0.170  40  0.555        <^'SS^ 

10         0.210     0.209  50         0.775     0.768 

30  0290       0.289  60  ^-^SS        1*142 

25  0-345        0-343  80  2.715        2.643 

30  0.410        0.408  100  5.875        5.549 

100  grams  saturated  aqueous  solution  contain  0.25  gm.  CeHsCOOH  at  15®; 
o.3ip6  gram  at  25**;   0.353  gram  at  26.4**;   0.667  gram  at  45";   5.875  gms.  at 


(Pwal,  1894;  Noyes  and  ChaiMn.  1808;  Greenish  and  Smith,  1903;  Hoffman  and  Lan^beck,  1905;  Lum»* 
U  1905;  Philip,  1905;  see  alao  Alexejew,  x886;  Ost,  1878;  Vaubel,  1895;  Freundlich  and  Seal, 


SOLUBBLFTY  OF   MiXTURBS  OF  LIQUID  BENZOIC  AciD  AND  WaTER. 

(Alexejew.) 

Determinations  by  "Synthetic  Method,"  see  .Note,  p.  16.    Figures  read  from 
curve. 

Gms.  CeH«COOH  per  too  Gms.  Gms.  CeHsCOOH  per  xoo  Gms. 

Aq.  Layer.    Benzoic  Ac.  Layer.  Aq.  Layer.  Benxoic  Ac.  Layer. 

70        6  83  100  12.0    .  69.0 

80        7.5  79.5  no  18.0  59.0 

90        8.5  76  116  (crit.  temp.)    35 

Solubility  of  Benzoic  Acid  in  Aqueous  Solutions  op: 

(Hoffman  and  Langbeck.) 

Potassium  Chloride  at  25®.  Potassitim  Nitrate  at  25®. 

JSS;         iaf  DiaoKed  C,H,COOH.  ^^         ^^         Dissolved  QH^CGOH. 

l:Cl!'        lK.        Mol.Conc.      Wt.  per  cent.  ^^        f^       Md.Conc.       Wt.percent: 

0.02        Z.49    5.0254-10""*      0-339          0.02  2.02  5.0326-10""*  0.340 

005        3-73    4-9&>i     "        o.sss         0.05  5.06  5.0421     "  0.341 

0.20      14.92    4.7639     **        0.322         0.20  20.24  5-0297     ''  0.340 

0-50     3730    4.3633     "     .   0.295         0-50  5059  49400     "  0.334 

1. 00  Z01.19  4.7646     "  0.322 
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Solubility  op  Benzoic  Acid  in  Aqueous  Solutions  op: 

(Hoffmann  and  Langbeck.) 


Sodium  Chloride. 


Soditim  Nitrate. 


Nor- 

Gms. 

Gms.  QHsCOOH 

mality 

NaQ 

per  100  Gms.  SoL 

of  Aq. 
Nad. 

per 
Later. 

at  25®.         at  45*. 

Q.OO 

000 

0.340     0667 

o.oa 

1. 17 

0.339      0663 

0.05 

2-93 

0-33S    0-654 

0.20 

11.70 

0.336   0.617 

0.50 

29.25 

0.282     0.546 

1. 00 

5850 

...        0 . 449 

Nor- 
mality 
of  A. 

NaN 


i?),. 
0.02 

005 

0.20 

0.50 

1. 00 


Gms. 

NaNO, 

per 

Liter. 

1.70 

8.51 
17.02 

42  54 
85.09 


Gms.CsHsCOOH 

per  xoo 

Gms.  Sol.  t 

at  a5®. 

at4S'^ 

0340 

0.666 

0-339 

0.663 

0-333 

0647 

0.319 

0.613 

0.294 

•    •    • 

Solubility  of  Benzoic  Acid  in  Aqueous  Solutions  of  Sodium 
Acetate,  Formate,  Butyrate,  and  Salicylate. 

(Noyes  and  Chapin  — Z.  physik.  Chem.  27,  443i  '98;  Philip  — J.  Ch.  Soc.  87»  99a,  '05.) 


Grama 

C^      J! 

Gnuns  CsHsCOGH 

per  Liter  of  Sointian  in: 

Sodium 
Salt  per 

CIIsCOONa. 

HCOONa. 

dHjCOONa.  C«H«OH.CC 

Liter. 
0 

I 
3 

3 
4 
6 

At  2S°.            At  26-4*. 
341              3  53 
4.65            4-75 

S-70           S-^S 

6.70           6.90 

7.60           7.85 

•  •  •              •  •  • 

At  as*'. 

3-41 
4-25 

4-75 
5.20 

5.60 

•    .    a 

At  ae^o." 
3  53 

4-35 

4-85 

S-30 
S-70 

•     «     • 

At  a6  V*            At  36.4' 

3  53           3  53 
450           3-^2 
S-40           3.70 
6.15            3.80 
6.90           3,87 
8.40           4.00 

8 

•  •  •              •  •  • 

•    *    • 

•     •     • 

...             4  *  10 

Solubility  of  Benzoic  Acid  in  Aqueous  Solutions  of  Sodium  Mono- 
chloracetatb,  Sodium  Succinate  and  Potassium  Formate  at  25**. 

(Philip  and  Gamer,  1909.) 
Ill  Aq.  (CHiCOONa),. 

Gms.  per  Liter  Solution. 


In  Aq.  CHiClCOONa. 

Gms.  per  Liter  Solution. 


In  Aq.  HCOOK. 

Gms.  p>er  Liter  Solution. 


CHiClCOONa. 

CeHiCOOH. 

'(CHiCOONa)t. 

C.H4COOH. 

HCCX)K. 

CiHftCOOH. 

0 

3  38 

0 

3.38 

0 

3  38 

I -375 

3.684 

1. 182 

4.087 

1.025 

4.087 

3.426 

4.026 

2.932 

5. 112 

2    563 

4.734 

6.839 

4.417 

5.848 

6.564 

5  124 

5503 

13.710 

4.929 

11.730 

9.00s 

The  authors  also  obtained  data  for  the  solubilitv  of  benzoic  acid  in  aqueous 
solutions  of  sodium  acetate  and  sodium  formate  wnich  agree  closely  with  those 
quoted  in  the  second  table  above. 

1 00  cc.  90%  ethyl  alcohol  dissolve  36. 1  ems.  CeHjCOOH  at  1 5.5®.  (Greenish  &  Smith, '03.) 

100  cc.  of  a  i.o  n  aqueous  solution  of  aniline  hydrochloride  dissolve  0.537  gro- 

CeHiCOOH  at  25**.  (Sidgwick,  1910.) 

Solubility  of  Benzoic  Acid  in  Aqueous  Solutions  of  Ethyl  Alcohol 

AT  25^ 
(Seidell,  1908,  1910.) 


Wt.  % 
CiHiOH 

Sp.  Gr.  of 
Sat.  Sol. 

Gms.  per  xoo  Gms  Sat. 
Sol. 

Wt.  % 

C.H*OH 

in  Solvent. 

Sp.  Gr.  of 
Sat.  Sol. 

Gms.  per  xoo  Gms.  Sat. 
Sol. 

in  Solvent. 

C1H4OH.     CeHiCOOH. 

CtHfOH. 

&h,cooh: 

0 

I 

0                   0.367 

60 

0.943 

45-72 

23.80 

10 

0.985 

9.94           0.60 

70 

0.940 

49.21 

29.70 

20 

0.970 

19.66            1.70 

80 

0.934 

52.8 

34 

30 

0.959 

28.83           3.90 

90 

0.922 

57-6 

36 

40 

0.951 

36.36           9.10 

100 

0.908 

63.1 

36.9 

50 

0.946 

41. 50         17 
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Solubility  of  Benzoic  Acid  in  90%  Alcohol,  in  Ether  and  in  Chloroform. 

.(Bouisoin.) 


Solvent. 

90%  Akohol 

Ether 

Chloroform 


Gms.  CaHsCOOH  per  loo  Grains. 


Solvent. 

IS  41-62 

IS  31-35 

25  14-30 

Solubility  of  Benzoic  Acid  in  Several  Alcohols. 


Sdution. 

29 -39 
23.86 

12.50 

(Timofeiew,  1894.) 


Alcohol. 

Methyl 
« 

(I 

« 

« 

Ethyl 


« 

u 
w 
it 


f. 

-18 
-13 

+  3 
19. a 

23 
-18 

-13 

+  3 
19.2 

23 


Cms.  CcHiCOOH  per  100  Cms. 


Sat.  SoL 
23.1 

24.3 

335 
40.x 

41.7 
20.3 

21.2 

28.8 

34-4 

35.9 


Solvent. 

30 
32.1 

50.4 
67.1 

71. 5 
25 :4 
26.9 

40.4 
52-4 
559 


Alcohol. 
Propyl 


Gms.  CACOOH  per  100  Gnu. 


« 

€1 
€1 
U 


-18 
-13 

+  3 
19.2 
23 

21.2 
21.2 
o 
18 

21 


Isopropyl 
^AUyl 
Isobutyl 
Isoamvl 
Capryllic 
Ethyleneglycol  18 

Additiofiiil  data,  aereeing  closely  with  the  above,  are  given  by  Timofeiew 
(i89i>  and  Bourgoin  (1878). 

Solubility  op  Benzoic  Acid  in  Aqueous  Solutions  op  Dextrose. 

(Hoflfman  and  Langbeck.) 


Sat.  Sol. 
14. 5 
15. 7 
23.1 
28.2 
29.8 
32.7 
25.1 

15. 3 
20.2 

22.7 

8 


Solvent. 
16.9 
18.5 

30 

39.3 

42.3 

48. 5 
33-4 
18 

25.4 
28.7 
8.69 


Normality  of 
Aq.  Dextrose. 

o.oa 

005 

o.ao4 

0-533 
1.068 


Gma.  CaHisOs 
per  liter. 

3-67 
9.00 

36 -73 

96  15 

193  -30 


Diaolwl  C<H«COOH  at  »s*.         DiwolTOi  CHjCOOH  »t  4S*. 


S 
5 
5 

s 

5 


Mol.  Coac. 

0323.10 
0403   " 


Weight 
Per 


0303 
0321 

0443 


tt 
ti 


gj^^.  Mol.  Cone. 

"*  0.34  9.9088.10"* 

034       9  9328 
0-34        9  9323 

034  lO-OIOI 

0341  10. 0369  " 


(( 


II 


<( 


Wdffht 
Per  Cent. 

0674 
0.669 
0.669 
0.674 
0676 


Solubility  of  Benzoic  Aao  in  Aqueous  Solutions  of  Urea  and  of  Thio  Urea. 

(Homnan  and  Langbeck.) 
Normality  Gms.  CeHgCOOH  Djaaolved  at  af. 

ti  Solution.  per  Uter.  '  Mol.  Cooc.     Wt.  percent: 

In  Aqueous  Urea  o .  lo       6 .01  COCNH^),      5 .  1876 .  io~*    o  .350 

In  Aqueous  Tfaio  Urea    0.20      15.23  CSCNH^),       5-4994   "        0.372 

Data  for  the  system  benzoic  acid,  succinic  acid  nitrile  and  water  are  given  by 
Schreineniakers,  1898,  and  for  the  system  benzoic  acid,  phenol  and  water  by 
Timmermanns,  1907. 

Solubility  of  Benzoic  Acid  in  Benzene  and  Vice  Versa.    (Roioff,  189s.) 


•^-     100  Gms.  Sat.  Sd.    **•"  '™*- 


5-37 

5 

450 

4.30 

5 
7 

9 
II 


o 

1-75 

3-95 

S 
S-os 

5  SO 
S-70 
6 


C,H, 

It 


tc 


CHi+CJliCOOH 
C«H»COOH 


tc 
tt 
tt 


20  8.8      CaHfiCOOH 

30  13 

50  25 

70  43-5 

90  64 

110  91. s 

121  100 


(( 
tt 
tt 
tt 

€1 
it 


Von  Eulcr  and  Ldwenhamn  (1916)  found  7.76gms.  CeHjCOOH  per  100  cc.  of  sat. 
solution  in  benzene  at  25°,  and  7.76  gms.  CeHsCXMDH  +  2.50  gms.  QHiOHCOOH 
0  per  100  cc.  of  benzene  solution  saturated  with  both  acids. 
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SoLUBU-m  OF  Benzoic  Aod  in  Organic  Solvbhts. 


Sol«tfc».(«s^Gj-- 


Aq.7S%  Acetic  Add 

14 

-16 

Amyl  Alcohol 

»S 

0.87s 

3a.37  (6) 

Benzene 

JA 

-16 

Amyl  Acetate 

as 

0.9  II 

22        (6) 

Carbon  Disulfide         14 

-.6 

Alcc^ol  (Abs.) 

"S 

0.908 

S8-40  (6) 

Carbon  Tetrachloride  14 

-.T6 

Benzene 

as 

0.897 

ia.23    6) 

3S 

Chlorofonn 

as 

I.4S6 

IS. 14  W 

a6 

Corixin  Tetrachloride  2% 

1.564 

4.18  (6) 

'S 

Carbon  Disulfide 

as 

l.iSa 

4.8J    6) 

Ethyl  Ether 

I 

-ifi 

Cumene 

as 

0.906 

8-59    6) 

Glycerol 

-16 

Ethyl  Ether  (Abs.)     as 

46.74    6) 

Ligroin 

> 

-16 

Ligroin 

as 

0.7KJ 

I -75    6) 

Petrolemn  Ether  t 

i6 

Naphtha 

»S 

0.730 

a.65    6) 

PentacUor  Ethane 

»S 

as 

l-aas 

lo.os    6) 

Tetrachlor  Ethane 

^S 

Toluene 

as 

o.s4 

10.69  (6) 

Tetradilor  Ethylene 

iS 

Spta.  TurpenUne 

as 

0.859 

S-09  (6) 

Trichlor  Ethylene 

'S 

Water 

as 

•s 

Xylene 

»S 

0.877 

9.71  (6) 

DicUor  Ethjdene 

IS 

•  -Gnu 

C.H.COOH  pQ  I 

»giiu.uc.»L          t  (B.pt.so-70.) 

(i)  BonnntwiiidHoU™ 

tSnli 

);  (J)  He. 

i»KlR.thni«ui(i9i3) 

a)daj«u(i909):  UOun- 

domki  (1907); 

(5)  W««« 

!«.  (19'*); 

(6)  ScidcU  (,9,0). 

One  liter 

sat.  Bot.  of  benzoic  acid 

in  ethyl  acetate  contains  6  ems. 

at  -6.5', 

37.7  gma.  at 

21.5°  and 

95.7  gins,  at  75°. 

(Lloyd,  t9.«.> 

SoLUBO-mf  OP  Benzoic  Acid  in 

Mixtures  op  Organk  So-vents  at  as*. 

(Mudea  ud  Dovw,  .916J 

Mixtures  of  Etbei 

Mixtures  of  Acetone 

Mixtures  of  Ethyl  Ace- 

+ Chlorofonn. 

+  Benzene. 

tate 

+  Benzene. 

SCHOp'ia 

t3iiu.aB.C00H 

«iS.'  "-^S^" 

IfiSr  '^.^S?' 

100 

38.4 

100 

11.6 

100 

11.6 

90 

34 

90 

18.3 

90 

14 

80 

30.1 

80 

24.1 

80 

16. 5 

70 

26 

6 

70 

31 

70 

30 

60 

23 

3 

60 

33-S 

60 

20.4 

5° 

20 

8 

5° 

37 

SO 

33 

40 

18 

6 

40 

43.3 

40 

33-9 

30 

16 

8 

30 

47 

30 

36.5 

80 

IS 

6 

30 

49 

20 

39 

10 

IS 

a 

10 

SI -3 

10 

38.2 

0 

IS 

0 

0 

SS.6 

0 

41.3 

*  ThU  b  pntMbly  1 


Ik  oritiail  ud  ■boOld  be  %(CjHi>A  in  SdIvcdL 


SoLUBiLnT  Data,  Dbtbbminbd  by  the  F 
p.  1),  ARE  Given  for  Mixtures  of  F 
LOWING  Compounds: 


t  ChloTobenzoicAdd 


(Bcmmter  and  Holltnun.  p 
19") 


m  Nitrobenzmc  Acid  <B>kimm  ud  f 
Benzil  (KokUU  ud  Gibbats,  191J. 

Camphor  (JouraUui,  191: 

Cinnamic  Add  (Rwhkt.iSTo: 
Dimethylpyrone  (Keodiil,  1914.) 
Fluorobenzoic  Add  (Koopd,  isiij 


Salit^lic  Add  Q"*!'.  i9«. 
ij.)  Succinic  Add  Nitnle  (Schie 


1898.) 

.}    Suuuric  Aad    (Kendill  ud  Cuimls,  1914.) 

oToluicAdd  (KoidiU,  1914.) 
.)  0  Toluidine      (fiukov.  1913.) 
P        "  (Bukev,  igiii  Vwoi.  1S91O 
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DiSTKIBUTION  OP  BENZOIC  AOD  BBTWBBN  WaTER  AND  BbNZBNB: 

At  lo*.  At  20''.  At  25°.  At  40*. 

(HendrixoD,  1897.)  (Nernst.  1891.)  (Fanner,  1903.)  (Hendrixon,  1897.) 

GnB.  CHiCOOH          Cms.  CeHCOOH           Cms.  CHiCOOH  per  100  cc       Gma.  CHiCOOH  per 
per  zoo  cc  per  100  cc  ^^ 100  cc. 

155!  OH.  'So!           CJOt.  '       HiO  Layer!  55?  HEo  OHi 

Layer.  Layer.  Layer.  Layer.  ,               »  Layer.         Layer.  Layer. 

0.02x5  0.072s  0.0163  0-0S3S  0.2002  (o.i885*)  3.33s  0.0238  0.0714 

0.0412  0.2363  0.0244  0-099  0.2012  To. 1891*)  3.329  0.0404  0.1637 

0.0562  0.4422  0.0452  o.«73  0.2020  (0.1902*)  3.319  0.0837  0.5740 

0.0890  1.0889  0.0788  0.737  0.1155  1.0269 

0.12x5  2.0272  0.1500  2.42  0.1715  2.1420 

0.X409     2.7426      0.2890    9.70  0.23x3    3.9167 

*  ■-  unionixed. 

Distribution  op  Benzoic  Acm  Between  Benzene  and  Aqueous 
Potassium  Benzoate  Solutions  at  25**. 

(Fanner,  1905.) 

^  &%M^-       Gm.  Mols.  OHiCOOH  per  Liter.        Gms.  GH.C00K  Oms.  OHiCOOH  per  Uter. 

CiHtCOOKper     ,  ,  per  Liter  Aq.         . 

Liter  Aq.  SoL         Aq.  Layer.  C«Hs  Layer.  S6L  Aq.  Layer.        CiH«  Layer. 

0.0093     0.01587     0.2776         I. 341     1.937      33.88 

0.028  O.OIS97        0.2768  4.03s        1.950         33.79 

0.047  0.01603        0.2762  6-774        i-QS^         33*71 

Distribution  op  Benzoic  Acid  Between: 

Water  and  Chloroform.  (Hendrixon,  1897)         Water  and  CCI4.    (Seidell,  x9xoa.) 
At  ID*.  At  40^  At  25*. 

Gbm.  CiHi(XX)H  per  100  cc.  Cms.  CaHiCOOH  per  loo  cc.  Cms.  C>Hi(X)pH  per  loo  cc 

'H«0  Layer.         CcH«  Layer  HiO  Layer.        COb  Layer.  HiO  Layer.       CCU  Layer.' 

0.0208  0.0915  0.0258  0.0880  0.134  0.830 

0.0269  O.I518  0.0432  0.2059  0.291  4.41 

0.0327  0.2170  0.0885  0.6961 

.  0.1057  2.0930  0.1553  2.0435 

The  coefficient  of  distribution  of  benzoic  acid  between  olive  oil  and  water  at 
25*^  is  given  by  Boeseken  and  Waterman  (1911}  as  12.6. 

AminoBEMZOIC  ACID  (c^)  CtH4.NHi.C(X)H. 

Solubility  op  0  Aminobenzoic  Acid  in  Water.    (Lunden,  1905-06.) 

"^  per  100  oc.  oat.  oOL 

25  0.999  0.519  34.9  0.998  0.731 

26.1  ...  0.540  35  0.997  0.744 

28.1  ...  0.570  39.8  0.997  0.889 

Solubility  op  Aminobenzoic  Acid  in  Aqueous  Salt  Solutions  at  25^. 

(Lunden,  1905-06.) 
Gms  Gnu. 

NorgJigofSJt  Sp^-   OHa^aOWHW  NongUtyol  Sp^Gr.        ^fr 

***«*»•  Sohitkn.      s^^SrtSi.  SohiUon.  Solution.      petioooc. 

Sat.  Sd. 

0.768  }Ba(NQs)2     1.080       0.634      2.633  KNQi  ^-^SS  0.501 

0.507  "  1.052       0.603      1.372     "  1.083  0.544 

0.3427        "  1.037       0.585      0.598     "  1.033  0.549 

0.1780        "  1. 018       0.555      1.853  KI  1. 221  0.541 

0.1545        "  1.015       0.549      0.946  "  I. 114  0.559 

0.560  "  1.068  0.556 

The  author  also  gives  additional  data  for  aqueous  salt  solutions  at  28. i^ 
Additional  data  for  the  solubility  of  aminobenzoic  acid  in  aqueous  salt  solu- 
tions are  given  by  Euler  (1916}. 
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AminoBENZOIC  ACID  aH4.NHi.C(X)H  (m). 

Solubility  in  Water  and  in  other  Solvents. 


In  Water. 

In  Organic  Solvents. 

Gmt. 

Gms. 

t*.    CAJmt.COOH(M) 

Solvoit. 

t*.      CsH«J^.COOH(fiO 

per  100  oc.  HflO. 

per  xoo  cc.  Solvent. 

0 

0.43 

Ethyl  Alcohol  (95  %J 

12.5                2.93 

10 

0.52 

Methyl  Alcohol  (pure) 

10.5                405 

II. 3           0.22 

20 

0.67 

Acetone 

30 

0.87 

Methyl  Iodide 

10. 0               O..O4 

40 

IIS 

Ethyl  Iodide 

0.0               0.02 

SO 

1.50 

Chloroform 

12.0               007 

60 

215 

Bromoform 

8.0           trace 

70 

31S 

Mutual  Solubility  of  Aminobenzoic  Acids  and  Water  at  High  Tempera- 

TURSS,  Determined  by  the  Synthetic  Method. 

(FUfldmer  and  Rankin,  1910.) 

Mixtures  OP  0  Acid 

Mixtures  of  m  Acid 

Mixtures  of  p  acid  and 
HsO. 

and  HiO. 

andHiO. 

f  of 

Cms.  0  Acid  per 

t*  of          Gms.  m  Add  per 

t*  of         Gms.  p  Add  per 

MdtinK. 

100  Gms.  Mixture. 

Melting.       100  Gms.  Miztuze. 

Mdting.     xoo  Gms.  Miztore 

83.6 

4.8 

66  crit.  sol.  temp. 

47  crit.  sol.  temp. 

95-8 

9.9 

77.8             4.6 

82.2            s 

101.4 

18.5 

90                 S-8 

90               7.1 

103.4 

30.6 

100                 9.7 

100             15.8 

104.4 

38 

no               20.2 

105             22 

loS 

49-4 

120               51.2 

no             32.3 

105.6 

59-4 

130               73-7 

116    .         51.8 

107.8 

69.7 

140               83.7 

120             62 

112 

80 

ISO               90.7 

130             77 

116. 2 

87.2 

160               95.8 

150             91  I 

128.4 

95 

170               99.2 

170             98 

144.6 

100 

174.4          100 

186            100 

f  reading,  for  critical  saturation  and  for  separating,  also  given  in  the  case  of  the 
oacid. 

Data  for  the  distribution  of  o  aminobenzoic  acid  between  water  and  benzene 
at  25"  are  given  by  Farmer  and  Warth  (1904). 


AminonitroBENZOIC  ACIDS  CsHt.NOs.NHs.COOH  0,  m  and  p. 

Solubility  of  the  Three  Isomeric  Aminonitrobenzoic  Acms: 
In  Ether. 


r. 

2.7 
S.8 


Gms.  aHi.N0,.NHs.C00H  per 
100  cc.  Ether. 


Ortho.  Meta. 

10.84  1.70 

16.05(6.8**)        I.8l 


Para. 

6.41 

8.21 


f. 

3 
9.6 


In  Ethyl  Alcohol  (90%). 

Gms.  aH4NO1.NHt.COOH  per 
xoo  cc.  Alcohol. 


Octho. 
8.13 
10.70 


Meta. 

1.79 

2.20 


Para. 
8.4 

"•3 


Solubility  in  Water  of  the  Three  Isomeric: 

(Vaubd,  X895.) 

Aminobenzo  Sulphonic  Acids.  Amino  Phenols. 


7 


G.  aH«.NHs.S0iH  per  100  G.  Aq.  Sol. 


Ortho. 


Meta.  Para. 

X.06       1.276      0.592  (6**) 


f. 
O 


G.  CiH«(OH).NHi  per  xoo  G.  Aq.  SoL 


Ortho. 
1-7 


MeU. 
2.6(20**) 


Para. 
I.I 
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Brom,  Chlor  and  lodoBENZOIC  ACIDS. 

Solubility  in  Water  at  25''.     (Paul,  1894;  LOwenhen,  1898;  Vaubei,  1895J 


Compouod. 

Brombenzoic  Add 
Brombenzoic  Add 
Brombenzoic  Add 
Chlorbenzoic  Add 
lodobenzoic  Add 
lodobenzoic  Add 
lodobenzoic  Add 


Formula. 

C6H4Br.COOH  (ortho) 
CJEUBt,COOK  (meta) 
C6H4Br.COOH  (para) 
CiftCl.COOH  (ortho) 
CeHJ-COOH  (ortho) 
CeHJ.COOH    (meta) 


Grams. 

Gram  Mol. 

1.856 

0.00924 

0.402 

0.00200 

0.056 

0.00028 

2.087 

0.01333 

0.952 

0.00384 

O.I16 

0.00047 

0.027 

(Koopal.  X9X3.) 

Cjaj-COOH    (para) 

The  following  results  at  28**.    (Sieger,  191 2.) 

Chlorobenzoic  add    C6H4CICOOH  (ortho)        2 .  25 

(meta)         0.45 
^ara)         0.093 

Mutual  Solubility  of  Bromo  and  Chlorobenzoic  Acms  and  Water  at  High 
Temperatures,  Determined  by  Synthetic  METHOD.J^CFiasdmer  and  Rankin,  1910.) 


(( 


« 


« 


u 


P  Bromoben2oic        0  Chlorobenzoic 
Add  4-  Water.  Add  +  Water. 

Gms.  Add 


40  g|       Gms.  Acid  xo   £ 

Melting.  P*^^^*-     Melting. 

170 (Cnt. sol. temp.)  I00.8 


tn  Chlorobenzoic       p  Chlorobenzoic 
Add  +  Water.  1        Add  +  Water. 


169 
180 
190 
196 
200 
210 
220 
240 

254 


3 
6.2 

10.5 
27 
61 
80 
88.3 
96.9 
100 


per  100  Gms. 
Mixture. 

5-5 
10 

20 


f  of 


Gms.  Add 


fof 


Gms.  Add 


Melting.       '^MiS^S°••  Melting.  P^^  Gms- 
123  4.2        167  (ait  t) 


102.7 

104 

I26.2(crit.t.)34.9 

104  76 

no  85.3 

120        92 
130        96 . 5 

139.5  100 


123.8  18.9 

I42.8(crit.t.)34.3 


123.8 

125 

130 

140 

150 

156 


75-8 
81.5 

87. S 

93-2 

97-5 
100 


162 
170 
180 

183 
184 

187 

200 

220 

240 


3 

54 
10 

14. S 

21. S 

47 

79-S 
92 

100 


Scx^uBrLiTY  OF  Orthochlorobenzoic  Acm  IN  Aq.  S(h.utions  of  Sodium  Ace- 
tate, Sodium  Formate  and  Potassium  Formate  at  25**.  (Philip  and  Gamu,  X909.) 


In  Aq.  CHjCOONa, 

Grams  per  Liter. 
CHtCXX)Na. 


In  Aq.  HCOONa. 

Grams  per  Liter. 


1.009 
2.484 
S.O27 
10.07 


(UBaQCOOU. 

3-599 
6. 181 

15.60 

18.27 


HC(X)Na. 
0.843 
2.102 
4.196 
8.410 


CaHtaCOOH. 

3  381 

5.258 

7.637 
11.02 


In  Aq.  HCOOK. 

Grams  per  Liter. 
&COOK. 


O 
1.025 

2.563 
5.124 


OHiacoofl. 
2.128 

3.396 

5.226 

7.543 


S(X.ubility  of  Chlorobenzoic  Acids  in  Several  Solvents  at  14-16®. 

(Bomwater  and  Holleman,  19x2.) 


Solvent. 

ligroin 

Csurbon  Tetrachloride 

Benzene 

Carbon  Disiilfide 

75%  Aq.  Acetic  Add 

Ethyl  Ether 

Acetone 

Ethyl  Acetate 


Gms.  per  100  cc.  Sat.  Solution. 


0  OHiCICOOH. 
0.07 

0.58 

0.92 

0.52 

6.22 

16.96 

28.42 


m  CoHiaCOOH. 
0.084 

0.48 

0.66 

0.62 

... 

14 


^OHiaCOOBL 

trace 

0.04 

0.017 

0.016 

0.32 

1.72 

2.58 
1.64 


13 .  20 

Freezing-point  data  are  given  by  Bomwater  and  Holleman  (1912)  for  mix- 
tures of  o,  m  and  p  chlorobenzoic  acids. 
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FluoroBENZOIC  ACIDS  C«H4FC00H. 

100  cc.  aqueous  solution  saturated  at  32^  contain  0.882  ^m.  0  CcHiF.COOH. 

I.  .<  <l  II  lY  11  Q^Qg  II       ^  II 

II        II        II         .1        u       a  Q  jQy  M  p  li 

(Slothouwer,  1914.) 

lodoBENZOIC  ACm  p  C«H4lC00H. 

Mutual  Solubility  of  Para  Iodobenzoic  Acid  and  Water  at  High  Tbii> 
pbratures  determined  by  the  synthetic  method. 

(Flaachner  and  Rankin,  1910.) 

t"  of  Cms.  Acid  per  t*  of         Gms.  Add  per  t*  of         Cms.  Add  per 

Melting.  100  Gms.  Mixture.      Melting,  xoo  Gms.  Mixture.        Melting.  100  Gms.  Mixture. 

17s  Crit.  sol.  t.  207  22  230  87.4 

178  3       210     41       240     92.7 

190         S-8     2IS     63. s     269     98.1 

200  ID  220  77  270  ICO 

p  lodo  Bromo  and  ChloroBENZOIC  ACID  Methyl  Esters. 

Freezing-point  Data  (Solubility,  see  footnote,  p.  i)  are  given  for  thb 

Following  Mixtures. 
(Jaeger,  1906.) 

p  Chlorobenzoic  methyl  ester  +  P  Bromobenzoic  methyl  ester. 

"     +/>  Iodobenzoic 
P  Iodobenzoic  "         "  •  4-  P  Bromobenzoic      "         " 

HexahydroBENZOIC  ACID  CHt(CHs.CHt)i.CH.COOH. 

100  ^ms.  HfO  dissolve  0.201  gm.  of  the  acid  at  15°,  d.  saturated  solution  »  i  .048. 

(Lumsden,  1905.) 

HydroxyBENZOIC  ACIDS  m  and  p  (0  »  Salicylic  Acid,  see  p.  588). 

Solubility  of  Mbta  and  Para  Hydroxybenzoic  Acids  in  Water* 

Benzene,  Etc. 

(Walker  and  Wood.  1898.) 

In  Water.  In  Benzene. 

Gms.  CtH4.OH.COOH  Gms.  CeH4.OH.COOH 

t».  per  100  Gms.  HiO.  per  loo  Gms.CsH«. 

^ta.        Paia." 

0.0018 

0.008      0-0027 

o.oio  0.0035 

0.012  0.0045 

0.015  0.0060 

0.017  0.0082 

0.028  0.0162 

0.047  0.028 
0.066 

In  Ether. 

G.  CeH4.OH.COOH 

«•  per  100  cc.  Sol. 

MeU.  Para.  Meta.  Fsra. 

23  26.0  22.7  17  9.73  9.43 

100  ems.  sat.  sol.  in  HsO  contain  0.7   gm.  m  acid  at  15^  and  4  gms.  at  50^.. 
II  II      II      II     II  II        Q^^   II     p    II      II    lY     "2.98"      "    " 

II     II     "CH,OH"     53.58  "   m    "     "    " 
"  "      "     "        "         "    236.22   "     p     "      "    "  (Savorro,  1914O 

**       95%  formic  acid  dissolve  2.37  gms.  m  acid  at  20.8^.  (Aschan,  x9i3-) 


keta. 

Para. 

10 

0.5s 

0.25 

20 

0.90 

0.50 

25 

1.08 

0.65 

30 

1-34 

o.8z 

35 

1.64 

1. 01 

40 

2.10 

Z.24 

SO 

3.10 

2.12 

60 

... 

a    •   • 

80 

• . . 
In  Acetone. 

•   •   • 

G.  CaH4.OH.COOH 

%\ 

per  xoo  cc. 

Sd. 
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Mutual  Solubility  op  Mbta  and  Para  Oxybenzoic  Acids  and  Water  and 
OF  Paramethoxybbnzoic  Acid  and  Water  at  High  Temperatures,  De- 
termined BY  THE  Synthetic  Method. 


Meta  Oxybenzoic  Acid 

Para  Oxybenzoic  Acid 

Para  Methoxybenzoic 

+H,0. 

fHiO. 

Acid  +  H,0. 

f  of 
Mdti&g. 

Cms.  Add  per 
xooGms. 
Mixture. 

f  of 
Melting. 

Gms.  Add  per 
xoo  Gms. 
Mixture. 

f  of 
Melting. 

Gms.  Add  per' 
xoo  Gms. 
Mixture. 

78.2 

9.9 

77 

10 

138.2 

crit.  sol.  t. 

90.8 

20 

90 

19.8 

140 

9 

98 

30 

97.4 

29-S 

142 

12 

103.2 

39-8 

104.4 

40.1 

144 

18 

TO8.8 

49 

III. 8 

SO 

145 

30 

119. 2 

60 

120 

59-6 

146 

59-4 

131-4 

70 

134 

69.2 

ISO 

73-3 

143-4 

77-9 

154-4 

80 

160 

89.8 

175-6 

90.8 

180.6 

90.4 

170 

95-6 

199.8 

100 

213 

100 

184 

100 

Reading  for  t®  of  critical  saturation  obtained  by  cooling  from  t^  of  melting, 
are  also  given  by  the  authors. 

Coefficients  of  distribution  of  oxybenzoic  acids  between  water  and  olive  oil 
are  given  by  Boeseken  and  Waterman  (191 1)  as  follows:]^  oxybenzoic  acid, 
0.6;  m  oxytlenzoic  acid,  0.4;  2.4  dioxybenzoic  acid,  i.o;  2.5  dioxybenzoic  acid, 
0.3;  3.4  dioxybenzoic  acid,  0.05;  3.4.5  trioxybenzoic  acid  0.025. 

MethylBENZOIC  ACZD8  CeH4C00H.CH..    0,  m,  and  p. 

SoLUBmiTY  IN  Water. 

(Vaubel,  1895) 


r. 

25 


Gms.  C6H4COOH.CH3  per  1000  Gms.  Sat.  Solution. 

/ * . 

Ortho 

1. 18 


Meta. 
0.98 


Para. 

0-35 


NitroBEMZOIC  ACZD8  CfH4.NO1.COOH.    o,'m,  and /». 

Solubility  in  Several  Solvents. 


man, 

1898;- 

Noyes  and  Sammet,  1903 

;  Sidgwick,  x 

9IO.) 

Solvent. 

f. 

Gms.  CdH4.NQ1.COOH  pel 

r  100  cc. 

Solvent. 

Ortho. 

MeU. 

Para. 

Water 

IS 

0.625 

0.238 

0.0213 

(1 

20 

0.682  (0.6450.) 

O.3IS 

0.039 

ti 

25 

0.738  (0.779G.) 

0.341 

0.028(0.045) 

u 

30 

0.922  (0.922G.) 

•    •    • 

•    •    • 

it 

35 

1. 141  (1.054) 

0.477 

0.0419 

Methyl  Alcohol 

•^o 

42.72 

47.34 

9.6 

Ethyl  Alcohol 

10 

28.2 

331  (11- 

7') 

0.9 

"       (abs.) 

15 

37  SS*         , 

47.26* 

19.71* 

"  (33VoL%] 

>  15 

0.64(11.8^) 

0.52 

0.055 

Acetone 

10 

41-5 

415 

^•54    ,        «, 

Benzene 

10 

0.294 

0.795 

0.017(12.5*') 

Carbon  Disulfide 

10 

0.012 

0.10(8. 

s") 

0.007 

Chloroform 

10 

0.45s  dO 

5.678 

0.066 

u 

IS 

i.o6f 

' 

3.4St 
4.7t 

0.088 

' 

ii 

25 

1.13 

' 

0.114 

' 

ti 

35 

1.59 

• 

6.3it 

0.156 

' 

Ether 

10 

21.58 

25.175 

2.26 

Ligrdin 

10 

trace 

0.013 

0 

*  «  Cms.  add  per  xoo  cc.  saturated  tolation. 


f  M  Gms.  acid  per  100  gms.  solvent. 
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SOLUBIUTY  OF  OrTHO  NiTROBBNZOIC  ACID  IN  WaTBIL  (Noyvs  and  Sammet,  1903.) 


10 

IS 
20 


CcHaNOiCOOH  0  per  Liter  Sol. 


f. 


QHiNOiCGOH  tf  per  Liter  Sd. 
MIlKmoh.  Grams. 

43-3  7-231 

SI. 6  8.616 


Millimolft.  Grams. 

26.62  4 •64s  25 

31.06  5.187  30 

36.57  6.106 

Additional  determinations  by  other  investigators,  in  millimols  C«H4N0|C00H 
0  per  liter  at  25',  are:  A6.5  (van  Maarseveen,  1898);  44.19  (Paul,  1894);  4^.3 
(HoUeman,  1898);  43.6  (Kendall,  191 1). 

Solubility  op  Ortho,  Mbta  and  Para  Nitrobbnzoic  Acms  in  Watbr  , 
AT  High  Tbmpbraturbs,  Dbterminbd  by  thb  Synthetic  Method. 

(Flaschner  and  Rankin,  19x0.) 

0  C«H4N0«C00H +HxO.     m  C«H4N0,C00H  -fH,0.     p  Crfl4N0»C(X)H +H«0. 


±*  nt 

Gms.  Acid 

t*  oi.-  '                  Ona.  Add 

t*of 

Gms.  Add 

m    01 

per  100  Gms. 
Sat.  Sol. 

Melting. 

per  100  Gms. 

Melting. 

'Melting. 

Solutimi-        S*t.SoL 

Sat.  SoL 

52  crit.  t. 

•    •    • 

63.2 

3 

118  crit.  t. 

.  •  • 

69 

5 

77-4 

...                  6 

143 

5 

7S 

9.9 

77-4 

90                    7 

ISO 

9 

78 

13  5 

77-4 

100                  10.5 

iSS 

US 

79 

495 

77-4 

105                  X7 

160 

30 

80 

62 

77-4 

107 .  s  crit.  t.    30 

i6S 

53  5 

8S 

735 

77-4 

IC36                  50 

170 

65  S 

90 

78.6 

77-4 

100                  58.6 

180 

76.7 

100 

83s 

77-4 

90                  65.4 

190 

83.3 

120 

94 

80 

74 

200 

88 

148 

100 

100 

...                00 . 5 

220 

J  95-2 

120 

96.8 

237 

100 

140.4 

100 

Data  for  the  solubility  of  mixtures  of  o,  m  and  p  nitrobenzoic  acids  in  water  at 
244°  are  given  by  Hoileman  (1898). 

Solubility  of  Ortho  Nitrobbnzoic  Acid  in  Aqubous  Solutions  of  Hydro- 


^*|      A    ^r*.  na.^x*, 

Gms.  0 

Gms.  0 

(«nlvMit 

Normality 

CiH4N0»C00H 

(»Alvwnf 

NormaUty  CAN0fe.C00H 

dOlVCU*. 

oi  Solvent. 

per  liter  Sat. 
Solution. 

OOlYvuC 

of  Solvent,      per  Fitrr  Sat. 
Solution. 

HCl 

0.0179 

6.146 

CH,(COOTT), 

0                       7.281 

ii 

0.03S7 

S-66i 

tl 

0.0313           7.144 

U 

O.I2S 

4.976 

tt 

o.iooi        6.934 

It 

0.250 

4.997 

tt 

0.2004           6.656 

tt 

0.500 

4.7S2 

CH4(0H)C00H 

0.0094           7.276 

HCOOH 

0.0517 

7.188 

tt 

0.0136           7.352 

tt 

0.0998 

7.124 

tt 

0.0162           7.369 

Solubility  of  Ortho  Nitrobbnzoic  Acid  in  Aqueous  Solutions  of 

• 

Dextrose, 

Sodium  Chloride,  and  op  Sodium  Nitrate. 

Original  results  in  molecular  quantities.    (Hoffmao  and  Ungbeck,  1905). 

In  Dextrose. 

In  NaCl. 

InNaNQ^ 

G.  CaHisOs 

G.(»)CsH4N0«.COOH  G.NaQ. 

Gj(0)C«H4NOs.COOH  GHaNOi  G.(4»)C|H.N0s.COOH 

per  xoo  cc. 

per  100  jf.  Solvent,    per  xoo  cc 

.  per  xoo  g.  Solvent,   oer 

100  cc.      P^  iM  ff-  Swlvent. 

SolutioD. 

At  af.     At 

3jb,        Solution. 

At  as".      At  3^.    solution.         M  af.    At  3S*. 

0.0 

0.736      I. 

063      0.II7 

0.743      1.072      0. 

170     0.746      1.074 

0.36 

0.736      I. 

064     0 . 19s 

0746     I. 075     0. 

284     0.754      1.080 

1.80 

0.732      I. 

061      0.585 

0.749     1.070    0. 

851      0.767      1.096 

9  SO 

0.722      I. 

051      2.425 

0.688     0.967      4. 

25s      0.774      1.097 

20.00 

0.703      I. 

030      5.80 

0.597    0.831     8. 

510     0.748      1.047 
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ScKLUBiLnT  OF  Ortho  Nitrobbnzoic  Acm  IN  Aqueous  Solutions  of 
Sodium  Butysate,  Acbtatb,  Formats,  and  Salicylate  at  264*. 

(Philip,  1905.) 

Original  results  in  terms  of per  liter. 

^       %T   e-u  6ms.  Oitbo  CACOOH JlOt  per  Lher  of  Solntkn  in: 

I^OBS.  na  »}ait  ,  ^ 

pctUia.  C«H|COON».       CHiCOONa.       HCOONa.       CA.OH.COONa. 

o  7-85  7-85  7-85  7-85 

0.5  8.3s  8.50  8.60  8.3s 

i.o  8.90  9.15  9.50  8.70 

2  10. o  10.80  II. 5  9-4 

3  II. 2  12.55  ^35  iio 

4  12.4  14.5  15.6  11.5 

Q  IC.2  ...  ...  ... 

Solubility  of  Ortho  Nitrobbnzoic  Acm  in  Several  Alcohols. 

(Timofeiew,  1894.) 


f. 

Cms.  Add  per  100  Gms.                  .  , 

r. 

Gitts.Add  per  100  Cms 

SaLSoL   "solvent,    '                   ^''^• 

1  Sat.  Sol.       Solvent' 

CHiOH 

• 

0 

36.2      56.6    CsHtOH 

0 

17.7           21.5 

QHiOH 

22 
0 

52.2  109. I         " 

23.3  30.4    (CH,),CH.CH,OH 

22 
0 

312         45-5 
9.65        10.7 

it 

22 

42.7      74-5 

Freezinff-point  data  for  mixtures  of  0  nltrobenzoic  acid  and  dimethylpyrone  are 
given  by  Kendall  (1914a). 

SoLxmiLiTY  OF  Meta  Nitrobenzoic  Acid  in  Several  Alcohols. 


Cnmofdew,  1894.) 

Soivait. 

f. 

Cms.  Add 

per  xoo  Cms. 

Solvent. 

f. 

Cms.  Add 
Sat.  Sol. 

per  too  Gnu 

Sat.  Sol. 

Solvent. 

Solvent. 

CHjOH 

0 
19 

41.9 

53-7 

72.2 
116 

QHbOH 
CaHTOH 

21.5. 
0 

43-9 
24.1 

89.8 

31-8 

CaOH 

21. S 
0 

57-1 
33.6 

133.1 
50.6 

11 
it 

19 
21. S 

31 

32. S 

4S 
48 

(( 

19 

42.3 

73-2 

Solubility  of  Meta  Nitrobenzoic  Acid  in  Aqueous  Solutions  of  Sodium 
Acetate,  Sodium  Formate,  Sodium  Monochloracetate  and  Potassium 
'  Formate  at  25*. 

(Philip  and  Gamer,  2909.) 


In  CHiCOONa. 

Cms.  per  Liter. 

In  HCOONa. 

Cms.  per  Liter. 

In  CHjClCOONa. 

GmS;  per  Liter. 

In  HCOOK. 

Cms.  per  Liter. 

CHr 
COONa. 

0 

1.009 

2.484 
5.027 
10.07 

wCsHiNOft- 
COOH. 

3  424 

S-I44 
7.932 
12.61 

20.77 

HCOONa. 

0 

0.843 

2.102 

4.196 

8.410 

m  C«H«N0r 
COOH. 

3  424 

4.776 

6.380 
8.616 

11.90 

CHiO- 
COONa. 

0 

1-375 
3.426 

6.839 
13.710 

MOHiNOf 
COOH. 

3  424 

4.07s 
4.876 

5. 861 

7.264 

•annnv      **  QHiNOf 
HCOOK.       J  COOH. 

0             3  424 

1. 02s         4.742 
2.563         6.446 
5.124         8.551 
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Solubility  of  Para  Nitro  Benzoic  Acid  in  Aqueous  Solutions 
OP  Anilin  and  OP  Para  Toluidin  at  25®. 

(LAwenben  —  Z.  phyiik.  Chem.  3&  395,  '98.) 

In  />-Toluidin. 

G.  Mols.j)cr  Liter.  Cms.  per  Lkw . 


In  Anilin. 

6.  Mob.  per  liter.  Gms.  per  liter. 


C«NH,.    C^^^- 
0.0        0.00164 

o.oi    0.00841 

0.02      0.01379 

004    o. 02173 

0.08      0.0347 


CJH.NH,.C^gf- 


««^8^^- 


0.0 

0.91 

1.82 

3  64 
7.29 


0.274 
1.406 

2.304 
3.629 

S-79» 


0.0 
0.01 
0.02 
003 


COOH. 
0.00164 

o.oioo 
0.0174 

0.0245 


C6H4NHr 
CHt. 

0.0 

1. 071 

2.142 

3  "3 


0.274 
1. 671 
2.902 
4.097 


1000  cc.  of  sat.  solution  of  pira  nitrobenzoic  add  in  aqneous  i  normal  sodium 
para  nitrobenzoate  contain  0.0046  gm.  mols.  »  0.768  gm.  ^C«H4N0iC00H  at 


25' 


(Sidgwkk,  19x0.) 


Solubility  op  Paka  Nitrobenzoic  Acid  in  Several  Alcohols. 


CTimofeieifi 

^  1894.) 

Gms.  Add  ] 

Gnu.  Add] 

per  ICO  Gms. 

V, 

^^-rr-. ' 

Solvent. 

t*. 

•^^-TT-, * 

SU.  Sol. 

Solvent. 

Sat.SoL 

Solvent. 

CHiOH 

18. s 

3 -45 

3. 57 

QHtOH 

21 

3v22 

332 

« 

21 

3-7S 

390 

CtHiOU 

18. s 

2.12 

2.17 

CiHtOH 

18. s 

3-25 

3.36 

li 

19s 

1.85 

1.90 

It 

19s 

316 

3.26 

U 

21 

2.29 

2.34 

DinitroBENZOIC  ACZD8  CeH,(NOs)sCOOH.    1.3.5  and  1.2.4. 

Solubility  op  3.5  and  op  2.4  Dinitrobbnzoic  Acids  in  Aqueous 
Solutions  op  Sodium  Acetate  at  25°. 

(Philip  sad  Gamer,  1909.) 


Gms.  per  xoo  oc.  Sat.  Sol. 


Gms.  per  xoo  cc.  Sat.  SoL 


CHiCOONa. 
0 

0.0976 
0.2428 
0.4846 
e.9718 

i-SOHvCNOOiCOOH. 

O.I314 

0.3392 
0.6720 

1. 201 

2. IIS 

CHiCOONa. 
0 

0.0976 
0.2428 
0.4846 
0.9718 

2.4C«Hi(N0i}iC00H. 
0.0572 
0.2056 

0.3434 
0.5023 

0.7440 

Data  for  the  solubility  of  1.3.5  dinitrobenzoic  acid  in  water  and  aqueous 
solutions  of  KCl,  NaCl,  KNOi  and  NaNOi,  and  for  its  distribution  between 
water  and  benzene  at  25**,  are  given  by  B.  de  Szyszkowski  (1915). 


Solubility  op  1.3.5  Dinitrobenzoic  Acid  in  Water  at  High  Temperatures, 

Determined  by  the  Synthetic  Method. 

(Flaachncr  and  Rankin,  19x0.) 


M              Gms.  Add  per 
•^'             xoo  Gnu.  SoL 

f. 

Gnu.  Add  per 
xoo  Gnu.  Sol. 

f. 

Gms.  Add  per 
xoo  Gnu.  Sd. 

123.8  exit.  t.      ... 

123 

66.5 

160 

90.9 

113                             4.4 

125 

72.7 

180 

9S 

120                             9.3 

130 

79-3 

200 

99 

121                           14.5 

140 

»S.7 

206 

100 

122                           40 

ISO 

89 
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Solubility  op  Nitrobromobenzoic  Acids  and  of  Nitrochlorobbnzoic 

Acids  in  Water  at  25**. 

(HoUeman,  19x0.) 

AgSA  Qua,  Add  oer  «•  j  Gms.  Add  per 

^™**  zoo  cc  Sol.  100  cc.  Sol. 

C»HaCOOH.NQi.Br  1.2.3     o.  033        CeHCOOH.NOjCl  1.2.3     o .  047 
CiHiCOOH.NQi.Br  1.2.5     0.741        CtHjCOOH.NOj.Cl  1.2.5    0.967 

HoUeman  also  gives  data  for  the  solubility  of  various  mixtures  of  the  above 
two  bromo  compounds  and  of  the  two  chloro  compounds  and*  uses  the  results  for 
estimating  the  quantity  of  each  in  an  unknown  mixture. 

Dinitro  p  oxyBINZOIG  ACID  CJItOH(NOi)sCOOH. 

Solubility  op  Mixtures  op  Dinitro  Para  Oxybenzoic  Acid  and  Other 
Compounds  in  Absolute  Ethyl  Alcohol  at  29.6°. 

(Mocgenstem,  19x1 ) 

Dinitro  p  Oxybenzoic  Dinitro  p  Oxybenzoic       Dinitro  p  Oxybenzoic 

Add  +  rhenanthrene.  Acid  +  Fiuorene.  Add  +  Retene. 

100  IBS.  Gms.  per  xoo  Gms.  Gms.  per  xoo  Gms. 


per  100  fBs.  ums.  per  xoo  oms.  ums.  per  xoo  ums. 

Pii«n*M.'  ^^*  *   ™'^'        '  PhAse.       ■  Phase. 

Add.         Ki^^  Add.        Fhiorene.       ""^^         Add.       Reteac. 


2.0483  O.X333  Add  2.0440  0.1232  Add  2.0232  o  Add 

2.0776  0.2796  "  2.0823  0.3484  "  2.0484  0.1236  " 

2.1249  0.5267  "  2.1045  0.4824  "  2.0933  0.3446  " 

2.2195  1.0311  "  2.1744  0.8960  "  2.1276  0.5162  " 

2.2883  I. 4310  "  2.2618  1.4308  "  2.2346  1.0489  " 

I.2171  6.0092  Phenanthxene       X.0490  3.8618  Fiuorene  2.3034  1.3634  " 

0.8681  5  8300  "  0.8004  3  7566  "  1.9664  3.3698  Retene 

0.6017  5.6890  "  0.5620  3.6532  "  0.7830  3.0032  " 

0.3487  55619  "  0.3900  3.5811  "  0.5597  2.9331 

0.2157  5.4890  "  O.2113  3.5024  "  0.2740  2.8466  " 

o  5-3781  "  o  3-4"5  "  o  2.2795 


BSMZOIC  ANH7DBZDE  (CeH»CO)sO. 

Freezing-point  data  are  given  for  mixtures  of  benzoic  anhydride  and  sulfuric 
acid  by  Kendall  and  Carpenter  (1914). 


BEiniOIN  (Benzoyl  phenyl  carbinol)  C<HsCH(OH)COaHs. 
Solubility  of  Benzoin  in  Water,  Pyridine  and  Aqueous  50%  Pyridine 

AT  20-25'. 
(Dehn,  X917.) 

Q^i«Mi*  •'  Gms.  Bensoin  per  xoo 

Water  o  03 

Aq-  50  %  Pyridine  6.63 

Pyridine  20.20 

100  gms.  95%  formic  add  dissolve  3.06  gms.  benzoin  at  18.5^        (Aschan,  19x3.) 
Freezing-point  data  (solubilities,  see  footnote,  p.  i)  are  given  by  Vanstone 
(1913)9  for  mixture  of  benzoin  and  each  of  the  following  compounds: 
Dibenzyl*  benzylaniline,  benzylideneaniline  and  hydiazobenzene. 


BENZOPHENONK 
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BINZOPHINONI     (C«H«),CO. 

Solubility  in  Aqueous  Alcohol  and  in  other  Solvents. 

(Deitien  — Compt.  rend.  130^  jatt  '00;  Bell  —  J.  Physic.  Chem.  g,  550,  '05.) 

In  Aqueous  Alcohol  at  40^. 


Wt.  %       OtDM.  (C6Hs)lCO 

Akobol       per  loo.Gmi. 
insolvent.  Solvent.  Solution. 


(Bell.) 


40 

45 
50 

55 
60 

65 


5 
8 

iz 

16 

^8 


1.9 
4.8 

8.3 
9.9 

13-8 
33.6 


Wt.% 

Alcohol 

faiSdvut. 

67 -5 

70 

71 
72 

72.5 

73 


Gms.  (CA)sC0 
per  xoo  Gms. 


Solvent. 

39 

56 
67 

90 
105 

156 


Solution. 

38. Z 

35-9 
39a 

47-4 

5i-a 
61.0 


In  Aqueous  Alcohol  and  other  Solvents. 

(Dexxien.) 


Solvent 


r. 


Gms. 

(CiHdtCO 

per  xoooc. 

Solvent. 


SoivenL 


Gms. 
^    (CA)flCX> 
"  per  100  00. 
Solvent. 


97%  Ethyl  Alcohol  17 
85  cc.  97%  ALcohol  +  IS  cc.  HiO  17 

80  "  "       +  20  "  17 

75  "  "      +  26  "  17 

Methyl  Alcohol  (pure)  9 . 8 

l(  tt  u  _^ 

Acetic  Ether  (pure)  9 . 6 

Carbon  Disulfide  16.  i 


13.  S    Ethyl  Ether  (rectified)  12.7 


Benzene 

Xylene 

Nitro  Benzene 

Chloroform  (com.) 

Bromoform 

Toluene 


3.8 
2.2 

13 

IZ 

14.3 
19.2 

66 . 6    Ligroine 


17 
17.6 

15.8 

16. s 

173 
17.2 

14.6 


17 
76 

38 

S8 

SS 

33 

SS 
6 


S 
9 
4 
8 

S 
3 

S 
7 


Determinations  made  by  means  of  the  Pulfrich  refractometer  (Osaka,  IQ03-8), 
gave  39  gms.  benzopkenone  per  100  gms.  absolute  ethyl  alcohol  at  20  ,  and 
78.6  gms.  benzophenone  per  100  gms.  benzene  at  25**. 


Solubility  of  Benzophenone  in  Aqueous  Solutions  of  Phenol  and  of 
n  Butyric  Acid,  Determined  by  the  Synthetic  Method,  Are  Given 

BY  TiMMERMANS    (1907). 

In  Aq.  7i.4%C6H|OH 
(Sat.  t  =  20.6). 


In  Aq.  36.51%  CsHiOH 
(Sat.  t 


fof 

Sat. 

75-4 
81. 1 

85.3 
88.1 


65.3). 

Gms.  (aH^)sC0 

per  xoo  Gms.  Sat. 

Sol. 

0.68s 
1.06 
1. 41 
1.67 


In  Aq.  394%  CHzCOOH 
(Sat.  t 


fof 

Sat. 

26.1 

293 

395 

555 
82.6 


Gms.  (aH»)tCO 

per  100  Gms. 

Sat.^1. 

0.96 
1.77 
4.06 
7.82 
16.82 


r.of 
Sat. 

6.1 
18. s 
28.9 

44 
61.6 

75-2 


-2.3). 

Gms.  (aH£)sCO 
per  100  Gms. 
Sat.  Sol. 

0.439 
1. 12 

1. 71 

2.66 

3  92 
S09 


Solubility  data  for  mixtures  of  benzophenone  and  resorcinol  and  for  benzo- 
phenone and  pyrocatechinol,  determined  oy  the  freezing-point  method,  are  given 
by  Freundlich  and  Posnjak  (19 12).  Similar  data  for  mixtures  of  benzophenone 
and  thymol  are  riven  by  Pawlewsla  (1893).  Results  for  mixtures  of  benzophenone 
and  sulfuric  add  are  given  by  Kendall  and  Carpenter  (1914)* 


BENZOYL  CHLOBTOE,  BENZOYL  tetra  hydro  quinaldine,  d  and  I 

Fusion-point  data  are  given  for  mixtures  of  benz(^l  chloride  and  phenol  by 
Tsakalotos  and  Guye  (1910),  and  for  mixtures  of  tlie  d  and  I  forms  of  benzoyl 
tetrahydroquinaldine,  by  Adriani  (1900). 
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BBNZTLAMINE8 


BENZYLAMINE  HTDROCHLOBZDE  C«H5CHt.NHi.HCl. 

100  gtns.  HsO  dissolve  50.6  gms.  of  the  compound  at  25°.     (Peddle  and  Tamer,  i9z«.) 

DiBENZYLAMINE  HTDBOGHLOBZDE  (C«HiCHs)iNH.HCl. 

100  gms.  HsO  dissolve  2.17  gms.  of  the  compound  at  25**.    (Peddle  and  Turner,  19x3.) 
100  gms.  chloroform  dissolve  0.37  gm.  of  the  compound  at  25°.    " 

TriBENZTLAMINE  HTDROCHLOBZDE  (C«H|CH,),N.HC1. 

100  gms.  HfO  dissolve  0.61  gm.  of  the  compound  at  25°.       (Peddle  and  Tuner,  19x3.) 
100  gms.  chloroform  dissolve  1 1 .41  gms.  of  the  compound  at  25^    "  " 

DiBENZYL  QHiCHt-OHiCHt,  BBNZTLANILINE  C<H»CHs.NHC«Hf. 

SoLUBiuTT  Data,  Determined  by  the  Freezing-point  Method  (see 
footnote,  p.  i),  Are  Given  for  the  Following  Mixtures: 


« 


Dibenzyl-h  Stilbene 

4"  Benzylphenol 
4-  Hydrobenzene 
-j-Tolane 
Benzylaniline  +  Dibenzyl 
-j-  Stilbene 
4-  Benzylphenol 
+  Hydrazobenzene 
4-Tolane 


(Bnini,  1898:  Pascal  and  Nonnand,  1903.) 
(Pascal  and  Noimand,  i9X3') 


41 

II 
II 
II 


It 


« 


M 


II 


M 


M 
<l 

a 

II 
tt 
M 


NitroBEMZTL  CHLOBZDE  p  C«H|CHN0|.C1. 

Solubility  in  Several  Solvents  at  25^ 

Cms.  p  aHsCH.NO^ 
per  100  Gms. 


Solvent. 


Solvent. 

Sat.  Sol. 

Methyl  Alcohol 

8.87 

8. IS 

Ethyl  Alcohol 

7.10 

6.63 

Propyl  Alcohol 

5  70 

5-39 

Amyl  Alcohol 

4.88 

4.65 

Butyl  Alcohol 

21. S 

17.7 

Acetic  Acid 

18. 1 

iS-3 

Acetone 

107 

Si-7 

Acetophenone 

63.1 

38.7 

Paraldehyde 

24.9 

19.9 

Ether 

23.1 

18.8 

Acetonitrile 

96.6 

49.1 

Nitromethane 

68.8 

40.8 

0  Nitrotoluene 

511 

33.8 

Solvent. 


(v.  Halban,  19x3.) 

Gms.  ^  aH<CHNOi.a 
per  100  Gms. 


Solvent.         Sat.  Sol. 

Nitrobenzene  57.8  36 . 4 

Ethylacetate  57 . 8  36.4 

Ethylbenzoate  43 . 3  30 . 2 

Ethylnitrite  51 . 2  33 . 9 

Isoamylbromide  12.5  10. 4 

Brombenzene  32  24 . 2 

Chloroform  47 . 6  32.3 

Carbon  Tetrachloride    6 .  05  5 .  69 

Benzylchloride  45 . 3  31.2 

a  Bromnaphthaline      31.7  23 . 4 

nHexane  1.30  1.28 

Isopentane  0*49  0.49 

Benzene  69.7  37.4 

Data  for  the  lowering  of  freezing-point  are  given  by  Holleman  (191 4)  for  mixtures 
of  0  and  p  nitro  benzylchloride. 

DiBENZTL  HTDRAZINB  C«H,CH,.NH.CeH,CH,NH. 

Reciprocal  solubilities  of  dibenzylhydrazine  and  cinnamylidene,  determined  by 
the  method  of  lowering  of  the  fr.-pt.  (see  footnote,  p.  i),  are  given  by  Pascal  ('14). 

ChloronitroBENZYLIDENE8C«H»C:N0k.Cl.    BENZYLIDENE  NAPHTHAIr- 
AMINE8  C«H«CH:NCioH7. 

Data  for  the  Lowering  of  the  Freezing-points  (solubilities,  see  foot- 
note, p.  i)  Are  Given  for  the  Following  Mixtures. 

0  Chloronitrobenzylidene  +  m  Chloroaitrobenzylidene     (HoUemmn,  1914.) 

P  "  +m 

p  "  +0 

a  Benzylidene  naphthalamine  +fi  Benzylidene  naphthalamine  (Pascal  and  Nonnand,  '13.) 

BEBTLUUM  ACETATE  (basic)  Be40(CH«CCX))«. 

100  gms.  chloroform  dissolve  33.3  gms.  Be40(CHtC00)«  at  iS*'.      (Wirth,  19x4^ 


BBBYLLIUM  FLUORIDE  148. 

BBBYLLIUM  Potassium  FLUORIDE,  etc. 

Solubility  in  Water  and  in  Acetic  Acm  Solutions. 

CMftrignac;  Sestini,  1890.) 

Cms.  Anhydnnu  Salt 
Salt  Fonnula.  Solvent.  per  100  Cms.  Solvent. 

At  20".  At  100*. 

Beryllium  potassium  fluoride  BeFs.KF  Water  2.0  5.2 

"        sodium  «       BeFi.NaF  "  1.4  2.8 

"        hydroxide  Be(OH)j  Water  +  COi  sat  0.0185 (BeO)... 

"        phosphate  Be,(P04)j.6HjO     2%  CHtCOOH     0.055 

10%         "  0.1725 


tt  It  u 


BERYLLIUM  H7DR0ZXDK  Be(OH)t. 

Solubility  in  Aqueous  Solutions  op  Sodium  Hydroxide. 

(Rubenbauer  —  Z.  anotg.  Chem.  30  334,  ^>a.) 

Moist  Be(OH),  used,  solutions  shaken  5*  hours,  temperature  prob* 
ably  about  20°. 

Molecular 
Per  ao  cc.  Solution.  Dilution  Gms.  per  loo  cc.  Solution. 

Cms.  Na.  Gnu.  Be;  o^jfe  KaOH.  Be(OH)s. 

NaOH. 

0.3358  0.0358  1.37  2.917  0.850 

0.6716  0.0882  0.68  5.840  2.094 

0.8725  O.II75  0.53  7.585  2.789 

1.7346  02847  0.27  18.310  6.760 

Solubility  in  Aqueous  Sodium  Hydroxide  at  Different  Temperatures. 

(Haber  and  Oordt,  1904.) 
NonnaUtv  of  Gm.  BeO  per  Liter  Sat.  Sol,  at: 

Aq-  NaOH.       "^^^  ^;^^  ;;^ 

0.5  0.060  0.080  0.080 

I  0.170  0.230  0.290 

2  0.570  0.900  1.020 

BERYLLIUM  OXALATE  BeCs04.3HiO. 

100  gms.  water  dissolve  63.2  gms.  BeC^4.3H20  at  25*  (Wiith,  1914O 

*^       cm  oxalic    acid       "       75-92    "  "  *^ 

o.in  sulfuric    "         "       72.65    " 
1.0 «       "         "         "       52.8      " 

BERYLLIUM  PALMITATE  and  Salts  of  Other  Fatty  Adds. 
Solubilities  in  Ethyl  and  Methyl  Alcohols  at  25^    (jaoobson and  Holmes,  xgzM 

Gms.  of  Each  Salt  (Determined  Separately)  per  100  Gms.  S<Jvent. 
Solvent.  /  *  \ 

Be  Palmitate.        fie  Stearate.  Be  Lauiate.         Be  Myristate. 

Ethyl  Alcohol  0.004  •••  0.004  0.004 

Methyl  Alcohol  0.042  0.040  0.050  0.047 

BERYLLIUM  SULFATE  BeS04.6H,0. 

Solubility  in  Water.     (Levi,  Mah^ano.  1906.) 

^-aj  '^J^'i^'"  SoUd                  l^-g^     °1oo'^\^        Sou 

•  •       BeS04.  Water.  Solution.         *****  *  "      BeSO*.  Water.     Solution.      ^'*'"- 

31        II. 18  52.23  34.32  BeSO«.6HtO.  95.4     6.44       90.63     47.5s  B«S044H0 

50          9.62  60.67  37.77  "  107.2      5.06  115.3       53.58 

72.2       7.79  74.94  42.85  "  III         4.55  12^.3       56.19 

77.4      7.13  81.87  45.01  "  80         6.89       84.76     45.87  BeS04.sB^ 

30       13-33  43-78  30-45  BeS044B|0  91.4     5.9)       97.77     49.42 

40       12.49  46.74  31.85  "  105        4.93  118.4        54.21         " 

68         9.42  61.95  38-27  "  1x9        3.91  149.3        59.88         " 

85         7-65  76.30  43.a8  •• 
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BERYLLIUM  SULrATl 


Solubility  of  Beryllium  Sulfate  in  Aqueous  Sulfuric  Acid  at  25* 

(Wirth,  1912-13.) 

Cms.  HsSOi 


Cms.  HsSOi      Gms.  BeSOi 

per  xoo  Gms.     per  loo  Cms. 

"  "  Sat.  Sol. 

8.212 


Solvei^. 
O 

S.23 
9.61 

18.70 

34 
40.3s 


8.429 

7-944 
6.603 

5-631 
5.773 


Solid  Phase. 

BeS04.6H20 

« 

n 
tt 


per  100  Gms. 
Solvent. 

45  SI 
.50.63 

56.59 
63.24 

65.24 
73-64 


Gms.  BeSOi 

per  zoo  Gms. 

Sat.  Sol. 

6.628 

5.438 
3.640 

2.244 

2.128 

2.185 


Solid  Phase. 

BeS04.6H20 

BeS04.4H20 

(( 

n 
tt 
tt 


Freezine-point  data  for  mixtures  of  beryllium  sulfate  and  potassium  sulfate  are 
given  by  Grahmann  (1913). 


Beryllium  MetaVANADATE  Be(VQ,)s.4HsO. 
100  gms,  HsO  dissolve  o.i  gm.  of  the  salt  at  25^ 

BETAINE   (Trimethyl  glycocoU)  C»HuO«N.H,0. 


(Brinton,  1916.) 


Solubility  of  Anhydrous  Bbtainb  in  Water  and  Alcohols. 

(Stoltzenberg,  19x4) 
(Figiires  read  from  the  author's  curves.) 


«*. 

'.'  Gnu.  C 
Bfi. 

tiHuOiNper 
CHiOH. 

too  Gms. 
C,H«OH. 

f. 

Gms.  CiHuOiN  per 
HiO.         CUiOH. 

100  Gms. 
C,H«0H. 

—  10 

134 

38 

S 

SO 

197 

70 

16 

0 

140 

43 

6 

60 

2IS 

7S 

18.5 

+10 

147 

49 

7 

70 

236 

80 

22 

20 

IS7 

54 

8.S 

80 

2S9 

.    . 

2S 

30 

168 

60 

II 

90 

286 

•    • 

•  .  • 

40 

182 

6S 

13 

100 

328 

•   • 

•  •  • 

BETAINE  SALTS. 


SoLUBmiTY  OF  Each,  Separately,  in  Water. 

(Stoltzenberg,  1914.) 

Grams  per  100  Grams  HsO. 


f. 

aHiiOiN. 

CiHnOiN. 

OHuOiN. 

CftHuOtN. 

CiHuOiN. 

CHuOiN. 

OHuOiN. 

Ha. 

HBr. 

hi. 

HtSO«.HsO. 

HtfOi. 

HMnd. 

HAuCk. 

—  10 

38 

28 

35 

67 

3S 

I-S 

1-3 

0 

44 

39 

66 

86 

4S 

1-75 

I-S 

+10 

S2 

S2 

98 

107 

S8 

2-5 

2 

20 

60 

6S 

130 

132 

73 

5 

3 

30 

70 

79 

162 

164 

91 

9 

45 

40 

81 

94 

198 

203 

112 

16 

6 

so 

93 

no 

231 

250 

135 

30 

8 

60 

106 

127 

269 

306 

160 

(S5°)  48 

"S 

70 

120 

144 

304 

•  •  • 

190 

•     •      • 

IS 

80 

13s 

162 

(75°)  321 

•  •  • 

223 

•      «     • 

18 

90 

151 

183 

■  •  ■ 

•  •  • 

•      ■      • 

•     •     • 

23 

100 

169 

206 

•  •  • 

•  •  • 

•      •      ■ 

■      •      ■ 
• 

•      •     • 

Data  are  also  given  by  Stoltzenberg  for  the  following  basic  salts  of  betaine 
(CiHi,0«N),HCl.HiO,  (C»HiiO,N),.HBr.  (C»HiiOjN),HI,  (C»HiiOiN),H«S04  and 
(C»HuOiN),HAuCl4.HiO. 

BETOL   (0-Naphthylsalicylate)  /9C7HtO,.CioH7. 

Freezing-point  data'including  super  solubility  curves,  are  given  for  mixtures  of 
betol  and  salol  by  Miers  and  Isaac,  1907. 


BISMUTH  150 

BISMUTH  Bi. 

Reciprocal  Solubilities,  Determined  by  the  Method  op  Lowering  op 
TusioN-poiNT  (see  footnote,  p.  i),  Are  Given  for  the  Following  Mixtures: 

Bismuth  +  Bromine  (Eggink,  2908.) 
+  Chlorine 

**         -{-  Iodine  (Amadori  and  Becarelli,  1912.) 

"         +  Sulfur  (Aten,  1905;  Palabon,  1904.) 

Mutual  Solubility  of  Bismuth  and  Zinc.    (Spring  and  Romanoff.  1906.) 

♦  o  Upper  Layer.         Lower  Layer.  ^  Upper  Layct.         Lower  Layer. 

%BL       %Zn;       %Bi.      %Zn.  %Bi.      %Zn.       %Bi.      %Zn.' 

366   86    14  584   80   20    10   90 

419  3   97     <^5o   77   23   IS   ^S 

475   84    16    5   95     750   70   30   27  .  73 

810-820  (crit.  temp.) 

BISMUTH  CHLORIDE.  BiCU.    B8MUTH  OxyCRLORIDE  BiOQ.H^. 
Solubility  in  Aqueous  Solutions  of  Hydrochloric  Acid. 

Results  at  25°.    (N<ves  and  Hall,  19x7.)  Results  at  30^.    (Jacobs,  X9X70 


j«B  ^              Gnis.  Atoms  per  xooo  Gms.  HA). 

Gms.  per  100  Gms.  Sat 
Solution. 

Solid  Phase. 

a. 

Bi.            H(-CI-3Bi). 

BiiOk 

HCl. 

1.002      0.3477 

0.00130 

0.3438 

0.60 

2.40 

Bi0a.Hi0 

1.007       0.43SO 

0.00376 

0.4237 

S-3S 

S.69 

(f 

1. 010         O.S22I 

0.00869 

0.4960 

8.17 

8.47 

M 

1. 013       0.6244 

0.01767 

O.S7I4 

8.70 

8.93 

C< 

1. 018       0.737s 

0.03138 

0.6434 

1452 

13.02 

« 

1.025       0.8824 

0-05338 

0.7223 

18.60 

1580 

M 

1.036       1.0760 

0.08937 

0.8079 

30.10 

21.7 

« 

1.044       1.2277 

O.II77 

0.8746 

36-95 

2S-4 

a 

1. 061       1.5321 

O.181O 

0.9891 

54-7° 

31. S 

« 

1.083       I. 9021 

0.2657 

1. 105 

56 

32.8 

Bi(xn 

1. 157       3.1865 

0.5685 

1. 481 

58. 5 

33 

BiCUaHiO 

1.237       4  5056 

0.9022 

1-799 

56.6 

33.8 

«      +BiCb 

1.288       5.325 

1. 100 

2.025 

56.25 

34.9 

BiCb 

1.329       6.066 

1-317 

2. 115 

55-9 

35-9 

BiCUHQ 

Solubility  of  Bismuth  Cht^ridb 

IN  Several  Solvents. 

Solvent. 

f. 

Gms.  BiCb  per  xoa 

oc.  Sohwnt. 

Gms.  Solvent. 

Authority. 

Acetone 

i8« 

...    17-9    (^18=  0. 

.9I94)(Naumann,  X904.'o5.) 

Ethyl  Acetate 

18° 

•    •    •             X  1 

.66(rfia=o 

.9Io6)(Naamann,  x9xo). 

Anhydrous  Hydrazine  ord.  temp.  32        ...  (Wdsh  and  Brodetsoo,  19x5.) 

100  gms.  95%  formic  acid  dissolve  0.05  gm.  bismuth  oxychloride  (BKXIl)  at 
19.8°.  (Aschan,  X9K3.) 

Freezing-point  data  are  given  for  BiCli+CuCl,  BiCU+FeCU,  BiCU+PbCli, 
BiCU+PbBr,  and  BiCU+ZnClj  by  Herrmann  (191 1)  and  for  BiCU+TlCl  by 
Scarpa  (1912). 


BISMUTH    CITRATE   (CHs)sC(OH)(COO)«Bi.  BISMUTH  Ammoaium 
CITRATE. 

Solubility  of  Each  in  Water  and  in  Aqueous  Ethyl  Alcohol  at  25^  (Seidell  'xo.) 

SScSra^    '^x'S^GiS^IS       SSgS^^  &^&         **^-^- 

o                  o.oii                    o  22.25             1*^5 

51                0.041               51  1.34           0,92 

91.4               0.065                  91.4  None             0.81 
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BISMUTH  HTDBOZIDE  Bi(OH),. 

S(x.uBiLiTY  OF  Bismuth  Hydroxide  in  Aqueous  Solutions  of  Sodium 
AND  Potassium  Hydroxides  at  20°  and  at  100**. 

(Moeer,  1909.) 

Gms.  KOH  Gms.  Disserved  Bi(0H)» per  Liter  at:  q.^^  NaOH    ^°^'  dissolved  Bi(0H)i  per  Liter  at: 

per  Liter.    '  „o  __.»         '     per  Liter.       '      ~~^  _^«     ^ 

"^  20  .  zoo  .  20  .  xoo  . 

28  o  0.188  20  o  0.188 

50  trace  0.249  40  trace  (0.0014)*  0.249 

112  0.037  0.373  ^  0.050  (0.0029)*  0.436 

168  0.074  ...  120  0.087(0.0054)*  0.622 

224  o.ioo  0.622  160  o.ioo 

280  0.124  0.622  200  0.124  0.622 

336  0.137  ...  240  0.137 

448  0.137  1.494  320  0.137  1-494 

560  0.174  2.054  400  0.199  2.120 

*  Results  at  35*  by  Knox  (1909). 

At  100®  some  Bi(OH)j  was  convert^  into  BiO(OH). 

S(».uBiLiTT  OF  Bismuth  Hydroxide  in  Aqueous  Solutions  of  Potassium 

Chloride  and  of  Potassium  Bromide  at  30°. 

(Herz  and  Bulla.  1909.) 

(An  excess  of  bismuth  hydroxide,  prepared  according  to  Moses  and  having  the 
composition  corresponding  to  BiO.OH,  was  shaken  2-3  weeks  at  ^o®  with  aqueous 
KCl  and  KBr.  The  analyses  of  the  sat.  solutions  are  expressed  m  terms  01  milli- 
mols  KOH  and  KCl  or  KBr.  They  have  been  calculated  for  the  following 
table  to  gms.  BiO.OH  and  KCl  or  KBr.) 

Gms.  per  100  cc.  Sat.  Sol.  _  ,  Gms.  per  100  cc.  Sat.  Sol. 

Solvent.  4  '  N.  Solvoit.  ,        *  '  ■ 

BiO.OH.  KCl.  oQivoii.  Bi0.0H.  KBr. 

2nKCl         3.759        i3'7S  i»KBr         8.555  7-^7 

3nKCl         5.745        20.71  2nKBr        17. 785        15.02 

BISMUTH  IODIDE  Bil,. 

100  gms.  absolute  alcohol  dissolve  3.5  gms.  Bils  at  20^  (Gott  and  Muir,  1888.) 

100  gms.  methylene  iodide,  CHsIi,  dissolve 0.15  gm.  Bilt at  I2^       (Retgers,  1893) 

BISMUTH  NITRATE  Bi(NOs),.5HiO. 

100  gms.  acetone  dissolve  48.66  gms.  Bi(NOi)i.5HiO  at  o'^  and  41.7  gms.  at 

19°.  (von  Laszczsmski,  1894.) 

SCM^UBILITY  OF  BiSMUTH   NiTRATE  IN  AqUEOUS  NiTRIC  AcID  AND  IN  AqUBOUS 

Nitric  Acid  Containing  Acetonb,  at  Ordinary  Temperature. 

(Dubrisaay,  19x1.) 
SoJve.it.    '  ^"loo^i^^'^S^Sf.  Solid  Phase. 


0.922  n HNQg  86.86  Bi(NO,),.sHaO 

0.922"     "  +  6.66%  Acetone  85.51  " 

0.922"     "  +13.33%        "  81.96 

2.3     "      "  80.37 

2.3     "     "  +16.66%        "  .  74.47 


Sqlubilitt  of  Double  Nitrates  of  Bismuth  and  Magnesium,  Nickel, 
Cobalt,  Zinc  and  Manganese  in  Conc.  HNOt  at  16**. 

Gantach,  191 2.) 

(dit  of  HNOi "»  1.325,  100  cc.  of  this  acid  contained  51.59  gms.  HNOs.) 

Gms.  Hydrated  Gms.  Hydrated 

Double  Salt.  Salt  per  100  cc.  Double  Salt.  *     Salt  per  100  cc. 

Sat.  Solution.  Sat.  Solution. 

Bi2Mg8(NQ8)u.24HsO       41  •  69  BiaZn,(NO,)i2.24H20      57 .  51 

Bi8Ni8(N08)tt.24H2O         46.20  Bi2Mn,(NQ8)i2.24H20     65.77 

BitCog(NOj)ii.24HiO        54 .  67 
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BISMUTH  OXIDE  BisOi. 

Solubility  op  Bismuth  Oxide  in  Aqueous  Nitric  Acid  at  20^. 


Present  in  Shaker 

Flask. 

Per  I  part  BisOt. 

aNsOc.ioHsO. 


Gms.  per  xoo  Gms. 
Solution. 


(Rutten  and  van  Bemmelen,  1902.) 

Mols.  per  xoo  Mob.  HsO. 


BisOa 


0.321 

6.37 
18.74 

31.48 
32.93 


24.4  parts  Hfi 
3. 2  parts  H jO 
Dilute  HNO, 
Dilute  HNO, 
Dilute  HNO, - 
6.13%  NA 

6.816%  NA    3^-^7 
24.0%  N,0,        24.16 

51.0%  N,0,        11.66 

70.0%  N,0,        20.76 

27.85 
Anyhdrous  HNO,  8.56 
BiaO,+      "  4.05 


N,0, 

0.963 
7.17 

159 
237 

24.83 

24.70 
28.25 
46.62 

53.7s 
51.02 

68.28 
74.90 


BisOa 

o  126 
2.844 

10.50 

27.2 

30.15 

29.70 
19.65 
10.81 

33-51 

51.0 

14.35 
7-45 


N^.  ^i^ssif* 


Sdid 
Phaae. 


X.61 
13.82 

38.65 
83.8 

97.97 

96.57 
98.76 

186.23 

355.87 

403.0 

492.0 
592.9 


12.8 


^g}Bi,0,J^,0,jH,0 
3-^}Bi,0,N,0,JEI,0 


and 


.,  o  /  BitOg.N.Oj  JI,0  am 
3'2}Bi20iiN,0,.ioH,0 


3.21 

5.0 
17.2 

X0.6. 


-BisOa.3N,Oc.xoHaO 


*  o  i  Bi,0,.3NtO,.xoH|0  and 
^^  J  }  Bi,0».3N,0,.3H,0 


Results  are  also  given  for  9®,  30®,  and  65®. 

BISMUTH  TriPHENYL  Bi(C«Hs)i. 

Fusion-point  data  (see  footnote,  p.  i)  are  given   for  mixtures  of  bismuth 
triphenyl  and  merciHy  diphenyl  by  Qimbi  (19 12). 


BISMUTH  SAUCYLATE  (basic,  64%  Bi,0,). 

Solubility  in  Aqueous  Solutions  of  Ethyl  Alcohol  at  25®. 


(Seidell,  19  lo.) 


Gms.  CtHiOH  per 
xoo  Gms.  Solvent. 

O 

20 

40 

60 


Gms.  Salt  per 
xoo  Gms.  Sat.  Sol. 

O.OIO 

0.015 

0.022 

0.036 


Gms  CiHcOHper 
xoo  Gms.  Solvent. 

80 
90 

92.3 
100 


Gms.  Salt  per 
xoo  Gms.  Sat.  SoL 

0.065 

0.09s 

o.ios 

0.160 


BISMUTH  SELEHIDE  BisSe.. 

Fusion-point  data  (see  footnote,  p.  i)  are  given  for  mixtures  of  bismuth  sele- 
nide  and  silver  selenide  by  Pelabon  (1908). 

BISMUTH  SULFIDE  Bi,S,. 

I  liter  HsO  dissolves  0.00018  gm.  BiiSt  at  18°. 

(Weigel,  1906;  see  also  Bruner  and  Zawadski,  x9x2.) 

Solubility  of  Bismuth  Sulfide  in  Aqueous  Alkali  Sulfide  Solutions  at  25®. 

(Knox,  1909.) 


Solvent. 


ti 


u 


0.5  n  Na«S 
i.on 

1.5  « 
0.5  n  KsS 

I    n 

1.5  n 


u 


n 


Gms.  BiiSi  per 

100  cc.  Sat. 

Solution. 

0.0040 
0.0238 
0.1023 
0.0043 
0.0337 
0.0639 


Solvent. 

0.5   nNa«S+i»NaOH 
I       n  Na4S+ 1  n  NaOH 
0.5   nKiS  +i»KOH 
I      nKS  +inKOH 
1.25^X28  +1.25  nKOH 


Gms.  BbSs  per 

xoo  cc.  Sat. 

Solution. 

0.0185 
0.0838 
0.0240 
0.1230 

0.23S4 


Freezing-point  data  (see  footnote,  p.  i)  are  given  for  mixtures  of  bismuth 
sulfide  and  bismuth  telluride  by  Amadori  (1915). 


BORAX,  see  sodium  tetraborate,  p.  629. 
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BORIC   AC  ID   HsBO,. 

Solubility  of  Boric  Acm  in  Water. 

(Nasini  and  Ageno,  1909.) 


^                 Cms.  HaBOt 
•  •                100  Gms.  Sat. 

per 

r. 

Gms.  HiBOt  per 

f. 

Gms.  HdBQi  per 

Sol. 

xoo  Gms.  Sat.  Sol. 

xoo  Gms.  Sat.  Sol. 

— o.76Eutec       2.27 

30 

6.30 

80 

19. II 

0                       2. 59 

40 

8.02 

90 

23   30 

+10                      3-45 

so 

IO-3S 

100 

28.7 

20                      4.8 

60 

12.90 

no 

38.7 

25  5.5  70        15.70  120        52.4 

The  results  of  Herz  and  Knoch  (1904),  and  one  deteraiination  by  Auerbach 
(1903),  given  in  terms  of  gms.  per  100  cc.  sat.  solution,  appear  to  be  in  good 
agreement  with  the  above.    The  earlier  data  of  Ditte  (1877)  are  low. 


Solubility  op  Boric  Acid  in  Aqueous  Solutions  op  Hydrochloric, 

Sulphuric,  and  Nitric  Acids  at  26°. 

(Hens  — Z.  anorg.  Chem.  33,  355,  34,  205,  '03.) 

Gms.  Strong  Add        Gms.  B(OH)s  per  100  cc.  Soltition. 


Normality  of 

tbeHWSCHa 

orHNQs. 

Normality  of 
Dis^ved 
B(OH)^ 

0 
OS 

0.91 
0.78 

I.O 

0.71 

2.0 

0.58 

30 

0.49 

40 

0.41 

SO 
6.0 

0-3S 
0.26 

per  100  cc. 
Solution. 

In  HCL 

InHsSO«. 

InHNO^ 

0 

S-64 

SM 

SM 

S 

4.0 

425 

4SO 

10 

3-2 

3-6 

3-9 

IS 

2.4s 

30 

3-3S 

20 

1.8 

2S 

2.9 

2S 

•  •  • 

2.0 

^S5 

30 

•  ■  • 

^'5S 

2.1 

3S 

•  •  • 

«  •  • 

I-7S 

The  determinations  given  in  the  original  tables  in  terms  of  normal 
solutions  when  plotted  together  lay  close  to  an  average  curve  drawn 
through  them.  The  figures  in  the  tables  here  shown  were  read  (and 
calculated)  from  the  average  curve. 


Solubility  op  Boric  Acid  in  Aqueous  Solutions  op  Electrolytes 

AT  25°. 

(Bogdan  —  Ann.  Sdent.  Univ.  Jassy,  2,  47,  *oa-'o3.) 

ns  of: 

K^OI. 

S-7S 

S-92 
6.10 

6.50 

6.92 

740 

Interpolated  from  the  original. 


Cms.  Electro- 

Grams  HsBOb 

per  xoo  Gms.  H2O  in  . 

Aq.  Solutions  of: 

lyte  per  100 
Gms.  HaO. 

NaCl. 

KQ. 

NaNOs.        KNO». 

Na9Sp4. 

0 

S-7S 

.    S-7S 

S-75        S-7S 

S-7S 

10 

5-75 

S-8o 

5.78           5.81 

S.88 

20 

S-74 

5.86 

5.81           5.88 

6.00 

40 

S-72 

s-98 

5.87           6.04 

^33 

60 

S-72 

6.12 

5. 95        6.20 

6.70 

80 

S'7^ 

6.29 

6.02        6.37 

7.10 
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Solubility  of  Boric  Acid  in  Aqueous  Solutions  of  Hydrochloric  Acid 
AND  OF  Alkali  Chlorides  at  25^.    (Hen,  19x0.) 

(The  original  results  are  given  in  millimols  per  10  cc.  They  have  been  calcu- 
lated to  gram  quantities,  plotted  on  cross-section  paper  and  the  following  values 
read  from  the  curves.) 

Gins.  HCl  or  AlkaU  Cms.  HiBOt  Dissolved  per  xoo  cc.  Sat  Sd.  in  Aq.: 


ae  per  xoo  cc. 
Sat.  Sd. 

HCl. 

ua. 

Maa. 

Rba. 

KCL 

0 

S-59 

S-S9 

5-59 

SS9 

S'S9 

2 

4 

.92 

5  20 

5-40 

560 

S-67 

4 

4 

.36 

4-8S 

5 -30 

5.62 

S-7S 

6 

3 

.88 

4-45 

520 

5-67 

S'^5 

8 

3 

SO 

4.07 

S-iS 

5-72 

S.90 

ID 

3 

IS 

3-75 

S-io 

5-77 

6 

15 

•  • 

3 

5-07 

5-90 

6.25 

20 

» •  • 

•     •     • 

•     •     • 

6.10 

6.50 

30 

•  • 

•      ■     • 

•     •     • 

6.55 

•  •  • 

The  System  Boric  Acid,  Acetic  Acid  and  Water  at  30**.    (Dukeiski,  1909.) 

(The  sat.  solutions  .and  residues  were  analyzed  by  titrating  total  acidity  with 
o.i  n  NaOH  and  the  acetic  acid  alone  by  an  lodometric  method.) 


Cms.  per  loo  Cms. 
Sat.  Sol. 


BaOi. 

3-SS 
3.18 
2.98 

2.34 
1.98 

1-47 

1. 12 


(CHjC0)«0. 

•    •    • 

7.78 

16.44 

28.96 

41.06 

S2.63 

67.76 


SoUd 
Phase. 

B(OH)i 


Cms.  per  xoo  Cms.       „  ,. ,      Cms.  per  xoo  Gins. 
Sat.  Sol.  _Sohd  gat.  Sol. 


SoUd 

' •   Phase. 

BK)i.    (CH«CO)K). 

1. 01      73.96    B(OH)a 
0.54      80.67 

0.4S     84. SS 

0.39  84.65 
0.41  '84.48 
0.46      84.44 

84. SI 


BiOi.    (CHiCO)iO. 


Solid  Phase. 


+(?) 


<c 


It 


u 


4.98 
513 

S-4I 
4.82 

4.71 
4.06 

3.10 


0.50 

Solubility  of  Boric  Acid  in  Aqueous  Solutions  of: 
Acetic  Acid  at  26^.    (Hens.  19030.)  Acetone  at  20^. 


82.13  B/>i.3(CHiC0H0 

84.60 

85.68 

88.74   BflOi.3(CHKX»^ 

89.98 

92.68 

9S-76 


It 


it 


4f 


<l 


U 


(Herz  and  Knodi,  1904.) 


Normality  of  Solutions. 
CHgCOOH.    B(OH^ 


Gms.  per  xoo  cc.  Solutiop. 
CHsCOOH.    B(OH)i. 


O 

I 
2 

4 
6 


091 
0.82 
0.65 
0.42 


o 

5 
ic 

20 
30 


5-64 

4.7 
4.2 

30 
2.0 


cc.  Acetone 

per  xoo  cc. 

Solvent. 

O 
20 

30 
40 

SO 
60 
70 
80 
100 


B(OH)»  per  iqo  cc.  Solution. 
Klillimols.  Grains^ 


79  IS 
81.71 

82.72 
81.62 
76.40 
67.62 

SS-oS 
8.06 


4.91 

S07 

S17 

S13 
506 

4-74 
4.19 

3-41 
0.50 


Solubility  of  Boric  Acid  in  Aqueous  Solutions  of  Urea,  Acbtomb* 

AND  OF  Propyl  ^COHOL  at  25*^     (Bogdan.) 


i  per 

rs6. 


Grams  of 
CO(NHik(CHa>sCO 
or  of  CbHtOH 
zoo  Gms.  Hs 

O 
10 
20 

40 
60 


Gms.  HsBOj^  per  xoo  g.  HsO  in  Aq. 
Solutions  ot: 


CO(NHa)> 

(CH|)iCO. 

CAOH. 

5-7S 

5-75 

5-75 

5  84 

5-84 

S-8o 

5-93 

5-93 

5-85 

6.13 

6.13 

5-94 

6.31 

6.39 

6.03 
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SOLUBILITT  OF  BORIC  AciD  IN  AqUBOUS  SOLUTIONS  OF  SEVERAL  ALCOHOLS  AT  25**. 

(Mueller  and  Abegg,  1906.) 

In  Aq.  Methyl  Alcohol.  In  Aq.  Ethyl  Alcohol.  In  Aq.  Propyl  Alcohol. 

Sohrent.        GiiM.H«BOh         Sdyent.         Gms.  ILBOb         Solvent. 


dim, 

0.9691 
0.9340 
0.9185 
0.9019 
0.8842 

0.7960    100 


wt.  %  P«' »<»««. 
CaOH.    SatSoL 


CiHiOH.    Sat.  Sol. 


"V 

5.55      0.9714  20.2  S 

6.27       0.9350  42.3  4 

6.81       0.8789  67.3  4 

7.20       0.8576  76.2  4 

8.10     0.8198  91. Z  5 

17.99*     0.8089  95  6 

0.7947  100  9 
«f-o.S904. 


d. 


19 

41. 5 
SO 

S8 
66 


14 
96 

52 
34 
54 

47t 


Wt.  % 
CiHiOH. 


Sat.  Sol. 


y 

0.9043  50.83  0.9193 

0.8231  79.41  0.8570 

0.8133  95.5  0.8466 

0.8010  100  0.8297 


t  rf«  -  08553. 


Cms.  HiBOa 

per  100  ex:. 

Sat.  Sol. 

3  99 
a.83 

3.58 
5  96 


In  Aq.  i  Butyl  Alcohol. 


In  Aq.  i  Amyl  Alcohol. 


Solvent. 

- 


dmm. 

0.9923 

0.9853 

0.9855 
0.8173 

0.8133 

O.808Z 

0.7984 


Mol.  % 
OHfOH. 

0.70 

2.15 
2.18 

71-4 
77.1 

85.6 

100 


dmmCi 

Sat.  Sd. 

1. 0124 
1.0038 
1.0046 
0.8351 
0.8220 
0.8195 
0.8172 


Cms.  HsBQi 

per  xoocc. 

Sat  Sol. 

5.48 
5.32 
532 

2 

2. IS 
2.61 

4.30 


HiO  aaL  with  amyl  alooboL 


Solvent. 


ay. 

0.9943 
0.9936 

0.9931 

0.8232 

0.8183 

0.8142 

0.8068 


Mol.  % 
OHuOH. 

0.448 
0.520 

0.525* 
67 . 26t 

75-54 
83.40 
100 


i     of  Gmft.HdBQi 
Sat.  Sol.  "^Sat^ScS!^* 


I. 0132 
I. 0125 
I. 0123 
0.8290 
0.8253 
0.8223 
0.8220 


t  ■"  Amyl  alcohol  sat.  with  H^. 


5.48 
5.46 
5-46 
1.60 
1.69 
1.98 

3-54 


One  liter  HsO  saturated  with  amyl  alcohol  dissolves  55.5  gms.  HtBOt  at  15^. 

(Auerbach,  1903.) 

SCX^UBILITY  OF  BORIC  AciD  IN  AqUEOUS  SOLUTIONS  OF  EtHYL 

Alcohol  at  15®  and  at  35®. 

(Seidell,  1908.) 

Results  at  is"". 


JttOf 

Sat.SoL 

1. 014 

0.9986 

0.9658 

0.9268 

0.8820 

0.8389 

0.8370 

0.8356 


Gms.  CiH«0H  Gms.  HsBOk 
per  xoo  Gms.  per  loo  Gms. 
Sat.  Sol. 


Solvent. 

O 

8.9 

32 

51 
70.2 

913 
93-6 
99.8 


4. II 
3.90 
3.58 
3.48 
3.22 
5.06 
S-70 
9.18 


d»<A 
Sat.  Sol. 

1. 018 

0.987 
0.952 

0.908 

0.862 

0.853 

0.842 

0.838 

0.838 


Results  at  25^. 

Gms-CtHiOH  Gms.  per  loo  Gms.  Sat.  Sol. 
per  xoo  Gms. 


Solvent, 
o 
20 

40 
60 
80 

85 
90 

95 
100 


HsBOs. 

542 
5.20 
5. 10 

5 
5. 05 

5.30 
6.20 
8 
11.20 


CiHiOH. 

o 

18.96 
37  96 
57 

75  96 
80.50 

84.4 

87.4 
88.8 


Solubility  of  Boric  Acid  in  Aqueous  Solutions  of  Lactic  Acid, 
Oxalic  Acid,  d  and  i  Tartaric  Acids  at  25°. 


In  Aq.  Lactic  Acid. 
(Mueller  and  Abegg,  1906.) 


In  Aq.  Oxalic  Acid.     In  Aq.  (land  i  Tartaric  Acid. 

(Hers,  19x0.)  (Hers,  xgxx.) 


1.0252 
1.0722 
I.I4OS 
1.2023 


Solvent. 
Mal.% 
CiH«0k. 


dmmOi 

Sat  Sol. 


Gms.  aBOi  Gms.  per  xoocc 
per  xoo  cc.        Sat.  Sol. 
Sat.  Sol. 


2.321  1.0444 

6.819  1.0986 

18.77  I  1635 

36.33  1.2254 


6.64 
9.98 

11.53 
12.90 


BsCsOi. 

2.26 

536 

12.39 
11.27 

10.84 


SoUd  Phase. 


HsBOi. 
6.17  HsBOa 
6.70      " 


7.44 
3.45 
0.97 


'  +H,C04 
H,Q04 


10.77     0.55 
10.63     O 


u 


Gms.  per  100  cc.  Sat.  Sol. 


CJIaOi. 


HsBOi. 


o  5.59 

11.25  J  Aad  6*20 

22.5       "  6.63 

45  "  7.48 

9.45  »  Add  6. II 

18.90      "  6.48 

37  "  7.23 
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Solubility  op  Boric  Acid  in: 

Pure  Glycerol    (Sp.Gr. -1.260  Aq.   Solutions  of  Glycerol 

at  15  S^)'  at  25^ 

iHooper  —  Pharm.  J.  Trans.  [3]  13,  958,  '8a.)        (Hen  and  Knocfa  —  Z.  anorg.  Chem.  45,  268,  '05.) 


Cms.  B9OS.- 
^e    3HsOper 

'  Gms.  B(OH)t  per  100 
Cms. 

Glycerine.  Solution. 

Wt.% 
Glycenne  ! 
in  Solvent. 

Milllmob 
B(OH),  OCT 
xoo  cc.  Sol. 

Sp.  Gr. 

Gms.  B(0H)t 
per  100 

'     100  cc. 
Glycerioe 

cc.  Solution. 

Gmfl.Sa- 
lution. 

0        20 

15-87 

13  17 

0 

90.1 

1.017 

5-59 

5  50 

10        24 

19.04 

16 

00 

715 

90.1 

1.038 

5  59 

5-38 

90        28 

22.22 

18 

.21 

20.44 

90. 6 

1.063 

5.62 

5.28 

30      33 

26.19 

20 

■75 

31 -55 

92.9 

1.090 

5  76 

5  29 

40      38 

30.16 

23 

17 

40.95 

97  0 

1. 113 

6.02 

5  41 

SO      44 

34  92 

25 

95 

48.7 

103.0 

^'^33 

6.39 

5-64 

60      so 

39.68 

28. 

41 

69.2 

140. 2 

1. 187 

8.69 

7  32 

70      56 

44.65 

30 

72 

100. 0 

390 -3 

1.272 

24.20 

19.02 

80      61 

48.41 

32 

61 

90      67 

S3  18 

34 

70 

xoo      73 

57-14 

36. 

36 

In  Aqueous  Solutions  of  Glycerol 

AT  25°. 

(Mueller  and  Abegg,  1906.) 


Aqueous  Solutions  of  Dulcitb 
AT  25*. 

(Mueller  and  Abegg,  1906.) 


Solvent. 


rf„.  Mol.  %  Wt.  % 

*  OHjOi.  CiHjOi. 

I. •1574  24.64  60 

...  4   *  7 5  ... 

1.2370  67.71  90 


rfy  of 
Sat.  Sol. 

I. 1707 
1.2260 
1.2526 
I. 2710 


Gms.  HsBOi 


Solvent. 


per  xoocc. 
Sat.  Sol. 


rfyOf 


^y    c«H,(6K6t.  ^''  ^ 

7.49      0.9995      0.065  1.0686 

13.22      I. 0018      0.130  I. 0212 

18.35      1.0060      0.260  1.0260 

2344 


Gms.  HsBOt 

I)er  xoocc. 

Sat.  Sol. 

5.50 
5-63 
5. 81 


I. 2531        90- 58       96.6 

100  gms.  glycerol  (du  —  1.256)  dissolve  11  gms.  HtBOt  at  15**-!  6®. 

(Ossendowski,  1907.) 
100  gms.  dichlorethylene  dissolve  0.006  gm.  HtBOt  at  1 5*^.  (Wester  and  Brunis,  1914.) 
100  gms.  trichlorethylene  dissolve  0.016  gm.  HtBOj  at  15®.  "  " 

100  cc.  anhydrous  hydrazine  dissolve  55  gms.  HtBOi  at  room  temp. 

(Welsh  and  Broderson,  19x5.) 

Solubility  of  Boric  Acid  in  Aqueous  Solutions  of  Mannite  at  25* 

AND  Vice  Versa. 

(Ageno  and  Valla,  X912, 19x3.) 
,. .  -.  Gms.  per  100  cc.  Sat.  Sol. 


Grams  per  100  cc.  Sat.  Sol. 


'H.BO.. 

OHmO*. 

OUUU  X^IHUC 

5.50 

0 

HsBOs 

590 

1.82 

6.29 

5-46 

6.44 

7.28 

6.64 

9. II 

6.83 

10.93 

7.08 

12.75 

7.27 

14.57 

7.71 

18.99 

HiBOi. 

CeHiiO^ 

8.70 

25.65 

9-43 

32.43 

7.71 

27.97 

5.75 

25.65 

4.92 

24.65 

3  46 

23.03 

2.87 

22.98 

1.64 

20.80 

0 

19.58 

Solid  Phue. 

HiBOs 

"  +CJImO, 
CeHuOj 


u 

t€ 
tl 
tl 

it 


Additional  determinations  at  30®  also  given. 

Determinations  at  25°,  differing  somewhat  from  the  above,  are  given  by  Mueller 
and  Abc^  (1906).  1  • 

Data  for  the  system  boric  acid,  phenol  and  water  are  given  by  Timmermans 

(1907). 


\ 
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BOBIC  ACID 


Distribution  op  Boric  Acid  between  Water  and  Amyl  Alcohol 

AT   25°. 
(Fox  —  Z.  anorg.  Chem.  35f  130,  '03.) 


MiUimols  B(OH)8  in      Cms.  B(OH)a  in  xoo  cc. 


Layer. 


265.8 
196.5 
159.6 
126.0 


Alcoholic 
Layer. 

76.6 

S9S 
47  5 
371 


Aq. 
Layer. 

1.648 
1. 219 
0.990 
0.781 


Alcoholic 
Layer. 


MiOimols  B(0H)s  in 


Gms.  B(OH)a  in  xoo  cc 


Aq. 
Layer. 


Alcoholic 
Layer. 


Aq. 
Layer. 


0-47S  S7.9  33.2 

0'3^  7S-2  22.7 

0.294  64.6  19*76 
0.230 

Results  at  15^.     (Mueller  and  Abcgg,  x§o6.) 
Mmimob  B(0H)i  per  Liter.  Gms.  B(0H)a  per  xoo  cc.    Millimob  B(0H)i  per 


Alcoholic 
Layer. 

o • 545    o . 206 

0.466      O.I4I 
0.400      0.123 


Aq.  Layer. 

894 
607.2 

589 -3 


Alcohol 
Layer. 

264 
176.4 

177-4 


Aq.  Layer. 

S-44 
376 
3-65 


Alcohol 
Layer 

1.64 
1.09 
1. 10 


Aq.  Layer. 

Alcohol 
Layer. 

Aq.  Layer. 

427.4 

127.6 

2.65 

372 

1 10 

2.31 

289.1 

84.9 

1.79 

Gms.  B(0H)a  per  loo 

cc. 

»>  ^ 

Alcohol 
Layer. 

0.79 
0.68 

0.53 


Data  agreeing  with  those  of  Fox  at  25^  are  atso  given  by  Mueller  and  Abegg, 
1906.  One  determination  at  35®  gave  0.907  gm.  B(OH)t  per  100  cc.  aq.  layer  and 
0.274  gm.  per  100  cc.  alcohol  layer. 

Distribution  of  Boric  Acid  between  Aqueous  Sodium  Chloride 

Solutions  and  Amyl  Alcohol  at  25®. 

(Mueller  and  Abegg,  1906 ) 


( 

jms.  per 

100  cc: 

1 

Gms.  per 

100  cc.: 

Aq. 

Layer. 

Alcohol  Layer. 
HsO.      HjBOs. 

Alcohol 
Layer. 

Aq.  La 

lycr. 
H>B0>. 

Alcohol  Layer. 
H9O.       HaBOa. 

dj^oi 

NaQ. 

HiB0>. 

NaCl. 

Alcohol 
Layer. 

0 

5-46 

7  39 

1. 6s 

0.8296 

16.64 

s  13 

4.71 

1.79 

0.8247 

5. S3 

5-37 

6.40 

1.65 

0.8277 

17.90 

5  02 

4.31 

1.79 

O.&241 

8.72 

5-27 

5  90 

1.67 

0.8268 

20.36 

5  02 

4.19 

1.87 

0.8240 

10.91 

523 

S.46 

1.69 

0.8259 

23  52 

4-97 

3-59 

1.96 

0.8233 

13  84 

5. 16 

515 

1-77 

0.8254 

25  03 

4. 95 

3- 20 

1.99 

0.8229 

Distribution  of  Boric  Acid  between  Water  and  Mixtures  of  Amyl 

Alcohol  and  Carbon  Disulfide  at  25°. 

(Herz  and  Kurzer,  1910.) 

50V0I.  %C6HuOH+50 
Vol.  %  CS,. 

Gms.  HsB0>  per  100  cc. 


75  Vol.  %  C.HuOH+25 
Vol.  %  CS,. 

Gms.  HxBOi  per  100  cc. 


25V0I.  %C.HuOH-h95 
Vol.  %  CS,. 

Gms.  HxBOi  per  100  cc. 


Aqueous 
Layer. 

0.387 

0-743 
1. 143 
I  590 


CJinOH+CSi. 
Layer. 

0.09s 
0.171 
0.266 

0.365 


Aqueous 
Layer. 

0.469 
0.839 
1.207 
1. 791 


C»Hu0H+CS«. 
Layer. 

0.09s 

o.i6i 
0.226 

0.344 


Aqueous 
Layer. 

0.433 
0.910 

1-343 
1.940 


OHuOH+CSi.? 
Layer. 

O.OS3 
0.108 

0.164 

0.238 


BORIC  AHHTDRIDE  B2O,. 

Fusion-point  data  (solubilities,  see  footnote,  p.  i)  are  given  for  mixtures  of 
BjO»+CaO  and  BjOs+SrO  by  Guertler  (1904). 

BORIC  ACm  (Tetra)  HsB«07. 

100  grams  water  dissolve  2.69  grams  HzBtOj  at  15*,  Sp.  Gr.  =  1.015. 

(Gerlacb,  1889.) 

BORON  TRI-FLUORIDE  BF,. 

I  cc.  HiO  absorbs  1.057  <^'  B^<  ^^  o^  and  762  mm.;  i  cc.  cone.  H2SO4  (Sp.  Gr. 
1.85)  absorbs  50  cc.  BF». 


BRASSmiC  Acm 
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BRASSmiC  ACm  C8Hi7CH:CHCiiH»COOH. 

Solubility  data  determined  by  the  freezing-point  method  are  given  by  Mas- 
carelli  and  Sanna  (1915)*  for  mixtures  of  brassidic  and  erucic  adds  and  brassidic 
and  isoerudc  adds. 

BBOMAL  HTDRATE  CBri.CH(OH}, 

The  distribution  coeffident  of  bromai  hydrate  between  olive  oil  and  water  ia 
0.665  at  ord.  temp.  (Baum,  1899);  0.7  at  ord.  temp.  (Meyer,  1909)' 


BROMINE  Br. 


Solubility  in  Watbr. 


(Winkler— Chem.  Ztg.  aa.  687.  'gg;  Rooaboom— Rec.  trav.  chim.  3,  «9.  59i  73t  84.  '84; 
J.  Chem.  Soc.  I5f  477.  '6a;  at  z^,  Dkttt  —  Pharm.  Ztf.  43,  ago.  *o8J 


i^nuna  nromu 

**Ab8orpdaa 
Coeffidmt."  • 

"Solubility.*** 

♦•. 

' 

^ater. 

SolutioD. 

(W.) 

(R.  D.  &  D.) 

(W.)      (R.  D^  &  DO 

•• 

*• 

0 

4.17 

4.22 

3-9^        40s 

60.5 

431 

5 

3  92 

3-7 

3-77        3-57 

45 -8 

32 -4 

10 

3-74 

3-4 

3.61        3.29 

35-1 

24.8 

IS 

3-65 

3-25 

352        31S 

27.0 

19.0 

30 

3  58 

3.20 

3.46        3.10 

21.3 

14.8 

25 

3-4« 

317 

336        307 

17  0 

II. 7 

30 

3-44 

313 

3  32       303 

13 -8 

9.4 

40 

3-45 

•   •   • 

3-33 

9.4 

6. a 

50 

3  52 

•   •   • 

3.40 

6.5 

4.0 

60 

•  •  • 

•   •   • 

•  •  •                   •  •  • 

4.9 

2.8 

80 

.  •  • 

... 

•  •  •                   •  •  • 

30 

I.I 

ordefi 

nitionof^Ab 

florotion  Coeffi< 

dent  "a  and"  Solubility  "0. 

see  Acetylene,  p. 

x6. 

One  liter  sat.  solution  of  bromine  in  water  contains  0.21  mol.  Brs  «  33.56 
gms.  Br  at  25^.  (Bray  and  Connolly,  1910.) 

The  coefficient  of  solubility  of  bromine  in  water  at  15^  determined  by  an 
aspiration  method,  is  given  as  33  by  Jones  (1911).  This  investigator  also  gives 
the  figure  56  for  the  solubility  coefficient  in  25  vol.  %  acetic  add  and  551  for 
90  vol.  %  acetic  acid  at  15°. 

Data  for  the  distribution  of  bromine  between  water  and  air  at  25^,  are  given 
by  Hantzsch  and  Vagt  (1901). 

Solubility  of  Bromine  in  Aqueous  Solutions  of  Mercuric  Bromidb 


Gms.  per  100  cc.  Sat.  Sol. 


Hgfiik. 

Br. 

0 

3  40 

0.202 

3.53 

0.285 

355 

0.462 

356 

AT  25®  AND  Vice  Versa. 

(Hexz  and  Paul,  X914.) 

• 

Solid                   Gms.  per  xoo  cc.  Sat.  SoL 

SaBd 

Ph«e-                    HgBn.              Br. 

Phaae. 

Br,               0.763        3.57 

Br,+HgBr, 

"                 0.701        2.88 

HgBr, 

"                        0.664            I -20 

ii 
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SOLUBZLITY  OF  BrOMINB   IN  AqUEOUS  SOLUTIONS  OF  POTASSIUM  BrOMIDE. 

(Results  at  o^  and  25^,  Boericke,  1905;  at  0°,  Jones  and  Hartmann,  1916; 

at  18.5"  and  26.5**,  Worley,  1905.) 


Gm.  Mols 
KBr  per  Liter. 

O 

o.oos 

O.OIO 

0.02Q 

0.050 

O.IOO 

0.20 

0.50 

0.80 

I 

1-725 
1.82 

2.17 
3-033 


Gms.  KBr  per 
Liter. 

O 

0.59 
1. 19 

2.38 

5.95 
11.90 

23.80 

59  51 
92.22 

119.02 

205.2 

216.6 

258.2 

360.8 


Cms.  Bromine  Dissolved  per  Liter  of  Sat.  Solution  at: 


41.6  (24.2) 

41.7  (25-5) 
42.6  (26.2) 

44.4  (27-5) 

50.2  (31.5) 

59-7  (40) 

791  (57.1) 

138.6  (ill. 9) 

200  (174) 

243.1  (217.5) 

402.3  (395  9) 

423.8  (423) 

5ft. 7  (511.7) 

736.7  ... 


i8.s*. 

35  56 
36.1 

37 
38.56 

43.8 

52.23 

69.69 

123 

178.70 

216 


as*. 

34 
34.3 
35  . 
36.5 
41 

49-3 

67.3 
119 

176 

216.5 


26.S'. 
34.23 

35 
36 

37 
42 

51 
68 

116 

168 

204 


35 

5 

87 
69 

10 


632.4 

Very  accurate  determinations  at  o^,  at  concentrations  of  KBr  below  0.0 1 
normal,  are  given  by  Jones  and  Hartmann.  Liquid  bromine  in  contact  with 
aqueous  solutions  at  o^  is  slowly  converted  to  the  hydrate,  Brj.ioHiO,  with  a 
reduction  in  amount  of  dissolved  bromine.  At  this  temperature  there  are,  con- 
sequently, two  saturation  concentrations.  The  unstable  one  being  for  solutions 
in  contact  with  liquid  bromine  and  the  stable  one  being  for  solutions  in  contact 
with  Brs.ioHtO.  The  residts  for  the  latter  are  shown  in  parentheses  in  the 
above  table. 

Solubility  op  Bromine  in  Aqueous  Solutions  of  Potassium  Sul- 
PHATB,  Sodium  Sulphate,  and  op  Sodium  Nitratb  at  25^. 

Galuywkin  — Z.  phyaik.  Chem.  a<H  38,  '96.) 


NormaBtTof 
Salt  SoltUlaQ. 


InKsSO* 
Gms.  per  Liter. 


InNasS04 
Gma.  per  Liter. 


K^04. 
91.18 

45  59 
22.79 

"•39 
5-69 


Br. 

25    14 
29.44 

31.46 

32.70 

33  10 


Na^S04. 
63-55 

31-77 

15.88 

7-94 
3-97 


Br. 
25.07 
29.20 

31-33 

32 -94 
33-26 


InNaNOk 
Gms.  per  liter 

NaNOi. 
85.09 

42  54 

21.27 


10.63 
5-31 


Br. 
28.80 

31-35 
32.62 

33-33 
33-74 


SoLUBiLiry 


'of  Bromine  in  Aqueous  Salt  Solutions  at  25* 

CMcLauchlan,  1903.) 


Sdt. 


Water 

Na^O^ 

K^04 

aNO, 
KNO, 


Gms. 

Salt  per 

Liter. 

0.0 

6355 
91.18 

70.04 

85.09 

loi . 19 


Normality 
of  Dis- 
solved Br. 

0.424 
0.286 
0.310 
0.971 

0-3495 
0.362 


Gms. 

Br.  per 

Liter. 

33-95 

23-9 
24.8 

77-7 
28.0 

28.95 


Salt. 
NH4NO, 

IJaCl 

KCl 

NH,a 


Gms. 

Salt  per 

liter. 

80.11 

58-50 
74.60 

53-52 


CH,C00NH4  77.09 
H5O4*  49-03 


Normality 
of  Dis- 
solved Br. 

0.688 

0.701 

0.718 

1.028 

4.26 

0.366 


Gms. 
Br.  pef 
Liter. 

55-15 
55-90 

57  40 

82.2 

340.5 
29.26 


•  Wildeman. 


BBOBONE 
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Grams  per  Liter  Sat.  Sol. 


NaBr. 

92.6 
160.5 
205.8 
255.8 


Br. 

99.2 
176.7 
247.8 

343 


NaBr. 

319.7 

359 


bT^ 

546 

641.6 
769.2 

834 


d^  of 
Sat.  Sol. 


Solubility  of  Bromine  in  Aqueous  Solutions  of  Sodium  Bromide  at  25®. 

(Bell  and  Buckley,  191 2.) 

du  of  GitiB.  per  Liter  Sat.  Sol. 

Sat.  Sol. 

I.  213 

1.372 

I. 515 

1.678  408.3 


1.997 

2.137 
2.327 

2.420 


Reciprocal  Solubility  of  Bromine  and  Chlorine,  Bromine  and  Hydro- 
BROMic  Acid  and  Bromine  and  Sulfur  Dioxide,  Determined  by  Method 
OF  Lowering  of  the  Freezing-point  (see  footnote,  p.  i). 


Results  for  Bromine 

Bromine  -f  Hyd 

ro- 

Bromine  +  Sulfur 

+  Chlorine. 

bromic  Acid. 

Dioxide. 

(Lebeau.  i 
Karsten 

906;  see  also 

i.  1907.) 

(BOchner  and  Karaten,  1908-^.) 

(vu  der  Goot,  191J.) 

fof 

Gms.  Br  per 

^  ^£        Gms.  Br  per 

Mol.  % 

fof 
Melting. 

Gms.  Br  per 

Melting. 

100  Gms. 

Melting.         ^J?j5-- 

Br.  in 

100  Gms. 

Mixture. 

Mixture. 

Mixture. 

-102.5 

0 

-87.3              0 

0 

-75.1 

0 

—  100 

6-5 

—90             6 

2*S 

-75-3* 

1-73 

-    90 

31 

-95*          II. 2 

4.8 

-60 

4 

-    80 

4S.6 

—  90            II. 8 

s 

-40 

12.5 

-    70 

60.4 

—  80           15.2 

6.8 

-30 

21 

-    60 

70 

—  70            22 

"S 

—  20 

35-5 

-    50 

79 

-60           31.7 

19 

-18 

40.5 

-    40 

86.3 

-50           43 

30 

-16 

48 

-    30 

91. 1 

-40            54.5 

435 

-14 

72 

—    20 

9S-2 

—30            66.2 

60 

-13 

90 

—    10 

89 

-20            79.5 

76. s 

—  10 

96.5 

-     7-3 

100 

-12.5        90 

•  Eutec.. 

90 

-  71 

100 

II 


<l 


u 


If 


Solubility  Data,  Determined  by  the  Freezing-point  Method  (see  footnote, 
p.  i),  Are  Given  for  the  Following  Mixtures: 

Bromine  +  Methyl  alcohol  (Maasa  and  Mcintosh,  19x2.) 
-f  Ethyl  alcohol 
"        H-  Ethyl  acetate 

"         +  Ethyl  bromide  CWroczynaki  and  Guye,  x9ia) 

"         +  Iodine  (Meemm-Terwogt,  1905;  Kruyt  and  Hddermann,  19x6.) 

"         +  Sulfur  (Ru£f  and  Wintcrfdd,  X9Q3.) 

TOO  grams  saturated  solution  of  bromine  in  carbon  disulfide  contain  45.4 
grams  Br  at  —95**,  39  grams  at  —  1 10.5**,  and  36.9  grams  at  —  1 16®. 

(Arctowski,  1895  — 1896.) 

Distribution  of  Bromine  between  Water  and  Carbon  Tetrachloride 

at  o**. 

(Jones  and  Hartmann,  1916.) 


Gm.  6n  per 
Gm.  ecu 
Solution. 

0.01640 
0.01847 

0.05433 
0.06126 


Denuty 
CCW-Bi*. 

1.6454 
1.6470 
1.6755 
1.6809 


Gms.  Bromine  per  Liter.  Gm.  Bn  per 

Gm.  CCI4. 


HsO 
Layer. 

1.28 

1.44 
4.12 

4.59 


CCI4 
Layer. 

26.99 

30.45 
91.12 

103.07 


Solution. 
0.07261 
0.08162 
0.08661 
0.1646 


Density 
CCU-Bn. 

1.6896 
1.6972 
I. 7012 
I . 7667 


Gms.  Bromine  per  Liter. 


HK) 

ecu 

Layer. 

Layer. 

5-35 

122.82 

6.03 

138.66 

6.30 

184.41 

11.22 

291.10 

I6l 
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Distribution  of  Bromine  at  25^  between  Water  and: 

(Calculated  from  results  of  Jakowkin,  1895.    Those  in  parentheses  from  Hen  and  Kuner,  2910.) 


Carbon  Disulfide. 

Bromoform. 

Carbon  Tetrachloride. 

Gma.  Br 

.  per  Liter  of: 

Cms.  Br. 

per  liter  of: 

Cms.  Br. 

.  per  Liter  of: 

Aq.  Layer. 

CS»  Layer. 

Aq.  Layer. 

CHBti  Laytf . 

Aq.  Layer. 

CCI4  Layer: 

o.s 

36  (35) 

o.s 

33 

O.S 

15    (13) 

I 

80  (75) 

I 

66 

I 

28  hs) 

60   (45) 

3 

163  (155) 

3 

136 

2 

3 

240  (230) 

3 

206 

3 

90   (70) 

4 

330  (310) 

4 

276 

4 

123    (95) 

5 

420  (39s) 

5 

346 

5 

156    (122) 

6 

515  (430) 

6 

41S 

6 

190   (150) 

7 

620  (565) 

•  •  • 

•  •  • 

8 
10 
12 

14 

260   (220) 
340   (300) 
430   (400) 
520   (550?) 

Lewis  and  Storch  (191 7)  point  out  that  Jakowkin  (1896)  failed  to  take  into 
consideration,  the  hydrolysis  of  the  bromine  in  the  aqueous  phase  in  the  very 
dilute  solutions.  They  used  o.ooi  n  HCl  which  prevents  the  hydrolysis  but  is 
presumably  too  dilute  to  affect  the  true  solubility.  The  distribution  coefficient 
found  in  this  way,  given  in  terms  of  mols.  Br  per  1000  gms.  H2O,  divided  by  the 
mol.  fraction  of  Br  in  the  CCI4,  is  0.370^  at  25  .  These  authors  also  give  a  series 
of  determinations  of  the  distribution  of  bromine  between  o.i  n  HBr  and  CCI4 
at  25*. 

Distribution  of  Bromine  between  Water  and  Mixtures  of  Carbon 
Disulfide  and  Carbon  Tetrachloride  at  25**. 

(Herz  and  Kurzer,  1910.) 


25  Vol.  ' 

%CS,  +  75Vol. 

.  50  Vol. 

%  CS,+5o  Vol. 
%  CCI4. 

75  Vol. 

%  CS,+25  Vol. 
%  CCI4. 

%CCl4. 

Cms.  Bnmune  per  Liter. 

Gms.  Bromine  per  Liter. 
Aq.  Layer.    CSt+CCU  Layer. 

Gms.  Br 
Aq.  Layer 

omine  per  Liter. 

'Aq.  Laya 

.    CSi+CCUUycr. 

.    CSt-f  CCI4  Layer. 

0.79 

28.4 

0.63 

28.7 

0.71 

46 

1.53 

58.4 

1. 19 

54.5 

1-34 

87.2 

2.32 

86.6 

1.76 

81. 1 

3.98 

213.8 

2.98 

III. 3 

2.45 

no. 9 

5.06 

330.5 

3.66 

137 -8 

2.95 

132.9 

6.82 

444.2 

5.26 

205.1 

6.47 

343.8 

7-95 

324.9 

7-97 

447-7 

9.66 

432.2 

Distribution  of  Bromine  at  25^  (Herz  and  Rathmann,  1913)  between: 
Water  and  Tetrachlorethane. 

Grams  Bromine  per  Liter. 


Aq.  Layer. 
0.216 
0.592 

0.944 
1.348 
2.444 


CsHsCl4  Layer. 
6.47 
18.20 
29.46 

41.65 
74.57 


Water  and  Pentachlorethane, 

Gms.  Bromine  per  Liter. 

Aq.  Layer. 
0.402 
0.670 
0.864 
1.300 
2.408 

CtH.Cli  Lay«r. 
10.70 
18.29 

23.49 
35.46 
67.44 

BBOBONS 
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Data  for  the  Distribution  of  Brominb  bbtwbbn  Aqueous  Salt  Solutions 
AND  Organic  Solvents  are  Given  by  the  Following  Investigators: 


Immiadble  Solvents. 
Aqueous  CdBrs+CCU 
Aqueous  CdBn-aKBr+CCU 
Aqueous  HBr-f  CCU 
Aqueous  HgBn+CCU  . 
Aqueous  HgBrt.2KBr+CCl4 
Aqueous  KBr+CCU 
Aqueous  KBr+CSi 


f. 

25 

25 

35 

25 
o 


Aathocity. 
(Van  Name  and  Brown,  19x7.) 


(I 


i( 


(Lewb  and  Stocch,  1917.) 

(Hen  and  Paul,  1914;  Van  Name  and  Brown,  19x7.) 

(Van  Name  and  Brown,  1917.) 

(Jones  and  Hartmann,  19x6.) 


32.6     (Roloff,  X894.) 


BBOMOrOBM  CHBrt. 

100  cc.  HtO  dissolve  0.125  e™.  CHBn  at  I5^-20^ 


(Squixe  and  Caines,  1905.) 


Solubility  (Freezing-point  lowering  data,  see  footnote,  p.  i)  for 

Mixtures  of: 


Bromoform  and  Liquid  Carbon  Dioxide. 
(BQcfaner,  1905-06.) 


Bromoform  and  Toluene. 

(Band,  x9za.) 


•» 

Qau.  CHBn  per 

100  Gms. 

CHiBr+COi. 

Y      ^  Hms.  CUBq  per 
f*  of  Freiiing.  ^\^    100  Gms. 

[    .    (SBxk+CiHi.CHi. 

Solid  Phase. 

-31 

0 

+   7:^^-         100 

CHBr, 

-32 

3.7 

-^I.4^           86.6 

it 

-30 
-16 

-  8 

-  S 

35 

4.9 
24 

2-67.7  quad.  pt. 

—  22.2            75.6 
—30.9           69.8 
-48.5            60.3 

u 

-  3-S 

92.1 

BBUCDfE  CnHso(OCHi),NA.4HsO. 


Solubility  of  Brucinb  in  Several  SoLVEnns, 


Solvent. 

Water 

Aniline 

Benzene 

Carbon  Tetrachloride 


f. 


<kns.  Bnidne 
100  Gms.  Sat. 


tt 


It 


Authority. 

(MQller.'i903;  Squire  and  Caines,  1905;  Zslai,  1910) 

(Schdtz,  191a.) 

(MOller,  1903;  SchaeCer,  19x3.) 

M  U 

(Scfainddmctaer,  z9ox;  Gori,  X913.) 
(Srhsrffrr,  X9X3.) 
(Wester  and  Bndns,  19x4.) 
(MOller,  1903.) 

u 

(Schaefer,  19x3.) 
CScholtx,  X9X2.) 
(Schaefer,  19x3.) 
(MOller,  1903;  Zalai,  Z9ia) 
(MOller,  1903.) 
(Scholts,  x9za.) 
(Dehn,  19x7.) 

(Scfaoltz,  X9XS.) 

Results  for  the  solubility  of  brucine  and  brucine  sulfate  in  mixtures  of  alcohol, 
chloroform  and  benzene  are  given  by  Schaefer  (1913). 

BBUCIME  Per  CHLOBATE  C»Hso(OCH,)«NA.HC104. 

100  gms.  HtO(+  2%HC104)  dissolve  0.15  gm.  of  the  salt  at  I8^ 

(Hofmsnn,  Roth,  HObold  and  Metsler,  i9xa) 


Chloroform 

Trichlor  Ethylene 

Ether 

Ethyl  Acetate 

Ethyl  Alcohol 

Diethylamine 

Methvl  Alcohol 

Petroleum  Ether 

Glycerol 

Pyridine 


« 


Aji.  50%  P3rridlne 
Piperidene 


18-22  0.056-0.125 

20  12 

18-22  1.11-1.86 

i8r-22  0.08 

20  1.96 

25  II. 6 

15  2.5 

18-22  0.75 

18-22  4.26 

25  45.2 

20  1.6 

"25  55.6 

18^22  0.055-0.088 

l8r-22  2 . 2 

20  28 

20-25  21.9 

20-25  31.6 

20  I 


I63  BBUCINl 

BBUCINS  SULFATI. 

loo  oc  methyl  alcohol  dissolve  0.28  gm.  bnicine  sulfate  at  25^      (Schaefor,  19x3.) 

"        ethyl  "  "         1.66     "  "  "  "  (Sduefer.  1913.) 

"      cAioroform  "       0.6     "         "  "  "  (Sdacfer.  1913.) 

BBUCINS  <{, /,  and  i  TABTBATl. 

.  Solubility  of  Each  Optical  Isombr  in  Water    (Dutah,  xgia.) 

Cms.  per  xoo  G01&  Water. 

r.  / — * . 

Raoemic  Tartntto. 
1.38 


J  Tartrate. 

iXaitiate. 

20 

•  •  • 

25                    1.008 

1.84 

35              i-27« 

3  24 

44               1.590 

4.64 

50               1.854 

6.56 

BUTANX  C«H». 

Solubilitt  in  Water 

at  (*  AN 

r.                    o*.              4'. 

IO«. 

IS*.  toP. 

Vol.  C4Hioper 
zoo  vols.  H2O        3.147         2.77        2.3SS  2.147        2.065 

DiphenylBUTADIINS. 

Freezing-point  curves  (solubility,  see  footnote,  p.  i),  are  given  by  Pascal 
(19 1 4)  for  mixtures  of  dipnenvlbutadiene  and  each  of  the  following  compounds: 
diphenyldiacetylene,  diphenylhydrazine  and  cinnamylidene. 

BUTTL  ACITATl  CH«.COfe.C«Ut. 

SOLUBXUTT  OF  BuTYL  ACBTATE  AND  OF  BUTYL  FORMATB  IN  MIXTURES 

OP  Alcohol  and  Water. 

(Baocroft — Cak.  from  Pfdffer  —  Phjft.  Rev.  3»  ees,  '9S-'960 

oc.  HaO  added  to  caiue  aeperatioii  of  a 
tt.  A1ttA<J  iccoiid  phase  in  mixtuxea  d  the  given 

S'^SSSL  quantity  of  alcohol  and  3  cc.  pcrtioos  of: 

Butyl  Formate.  Bntyl  Acetate. 


3  3-45        2 


oS 


6  8.83  6.08 

9  14-75  10  46 

la  21.45  1537 

15  29.65  20.42 

18  39.0  25.60 
ai  51-8  31,49 
24  00         37.48 

27  43-75 

30  50-74 

33  59 .97 

100  oc  H/>  dissolve  0.7  oc.  isobutyl  acetate  at  25^  CBuaolt) 

IfloBUTTIi  ACETATE,  etc. 

SoLUBIUTY  in  Water.     Cnmbe,  1884;  at  ao\  Vanbd,  1899^ 

Grama  Con^ 
t".  Compoand.  pound  pa  no 

GramiH^. 

22  Iso  Butyl  Acetate  0.5 

22  Iso  Butyl  Formate  i  .0 

20  Normal  Butyric  Aldehyde  3.6 

20  Iso  Butyric  Aldehyde  10 .0 
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Secondary  BUTTL  ALCOHOL  CH,.CHOH.CHsCH«. 
I90  BUTTL  ALCOHOL  (CHi)2CH.CHtOH. 


Solubility  of  Butyl  Alcohols  in  Watek,  "Synthetic  Method.'* 

(see  Note,  p.  16). 
(Alemiew,  1886.) 

SeconHary  Butyl  Alcohol  Iso  Butyl  Alcohol 

and  Water.  and  Water. 

Gmt.  Secondary  Butyl  Alcohol  per  100  Gini.       Gnu.  bo  Butyl  Alcohol  per  xoo  Cms. 


t* 

Aqueous 

Alcoholic^ 

Aqueous 

Alcoholic 

V 

Layer. 

Layer. 

Layer. 

Layer. 

—20 

27 

66 

... 

... 

—  10 

28 

60 

... 

... 

0 

27-S 

S6 

13  . 

8s 

10 

26.0 

57 

•  •  . 

... 

30 

22.5 

60 

9 

84 

30 

18 

63  S 

• .  • 

... 

40 

16 

6s. S 

75 

83 

60 

13 

67 

7 

82 

80 

IS 

63 

7 

77  5 

ZOO 

20 

s» 

8 

72 

107  crit.  temp.        33 

•  •  • 

•  •  . 

I30 

16 

62 

130 

28 

SO 

133  < 

crit. 

temp. 

49 

Additional  determinations  of)  the  reciprocal  solubility  of  secondary  butyl 
alcohol  and  water  are  given  by  Dolgolenko  (1908).  This  investigator  prepared 
three  fractions  of  gS'^-gS.S^,  98.6^-99®  and  99''-99.5**  boiling  pioint  respectively, 
and  determined  the  curve  for  each  fraction  and  water  by  the  "synthetic  method." 
The  first  fraction  gave  a  closed  curve  having  both  a  lower  and  an  upper  critical 
solution  temperature,  while  the  other  fractions  gave  curves  with  only  an  upper 
critical  solution  temperature,  and  in  other  respects  in  fair  agreement  with  the 
results  of  Alexejew  as  shown  in  the  above  table.  The  explanation  of  this  differ- 
ence in  the  case  of  the  first  fraction,  is  supposed  to  be  that  this  fraction  contained 
a  larger  proportion  of  tertiary  butyl  alcohol  than  the  others,  due  to  the  lower 
boiling  point  of  this  isomer.  Since  the  tertiary  alcohol  is  entirely  miscible 
with  secondary  alcohol  and  water  its  presence  would  restrict  the  boundaries  of 
inhomogeneity  and,  therefore,  tend  to  favor  a  closed  curve  for  the  system. 

Solubilities,  Determined  by  the  Freezing-point  Method  (see  footnote,  p.  i), 
Are  Given  for  the  Following  Mixtures  Containing  Butyl  Alcohols. 


Isobutyl  alcohol  -f  Water  (Dreycr,  tgiz-) 

"       +  Liquid  COi  (Bachner.  1905-06.) 

Normal  butyl  alcohol  -{•  Water  (Drorer,  1913.) 

"            "           "       +  Liquid  COi  (Bttchncr,  1905-06.) 

Secondary  butyl  alcohol  -h  Water  (Dreyer,  1913;  Timmennans,  1907, 19x0, 1911.) 

"  y*  "       4"      "       +  Hydroquinine  (Timmennans,  1907.) 

Tertiary  butyl  alcohol  +  Water.  (DieyoTp  1915^ 


i65  IsoBUTTL  ALCOHOL 

DtSTUBUnON  OF  ISOBUTYL  ALCOHOL  BBTWBBN  WaTBR  AND  COTTON  SBED 

Oil  at  25^.      (Wzoth  and  Reid.  19x6.) 
Gma.  CiHiGH  per  xoo  oc.  Gms.  CtHsOH  per  xoo  cc 


Oo  Layer. 

HjO  Layer. 

Ratio. 

rOU  Uyer. 

HaO  Layer. 

Ratio 

1. 168 

2.043 

1.74 

I -375 

2.301 

1.67 

1.276 

2.250 

1.76 

1. 40s 

2.429 

1.72 

1.288 

2.13s 

1.6s 

1. 495 

2.450 

1.64 

The  partition  coefficient  of  tertiary  butyl  alcohol  (CH|)fC(OH)CHt,  between 
olive  oil  and  water  is  given  as  0.176  at  ord.  temp.  (Baum,  1899.) 

IsoBUTYLAMINX  HTDBOCHLORIDE  (CH,)|CHCH2NH,.HC1. 

100  gms.  HsO  dissolve  238.9  gms.  of  the  salt  at  25°.  (Peddle  and  Turner.  X913.) 

100  gms.  CHCla  dissolve  11.56  gms.  of  the  salt  at  25^.       (Peddle  and  Turner,  1913.) 

BUTYLCfiLOBAL  CH,CHCl.CClsCHO. 
The  distribution  coefficient  of  butylchloral  between  oil  and  water  is  given  as  1.6. 

(Mqrer.  1907.) 

BUTYLCHLOBALHTDBATE  CH,CHC1.CCU.CH(0H),. 

100  gms.  HsO       dissolve     2.7  gms.  butylchloralhydrate  at  1^.5^ 

(Greenish  and  Smith,  1903.) 

2.3    "  "  at  I5**-20^ 

(Squire  and  (Raines,  1905.) 

"        glycerol       "       100      "  "  at  i5^-20*. 

(Greenish  and  Smith,  1903.) 

The  partition  coefficient  of  butylchloralhydrate  between  olive  oil  and  water  is 
given  as  1.589  at  ord.  temp.  ^  (Baum,  x899.) 

BUTTBIC  ACmS  (normal)  CH,(CH,)iCOOH;  (iso)  (CH,),CH.CpOH. 

Solubility  of  Normal  Butyric  Acid  in  Water,  Determined  by  the 

Freezing-point  Method.    (Faucon.  1909. 19x0.) 


fof 
^mgealing. 

Gms.  Acid  per 
100  Gms. 
Mixture. 

fof 
Congealing. 

Gms.  Acid  per 
zoo  Gms. 
Mixture. 

fof 

Omgealing. 

Gms.  Acid  per  zoo 
Gms.  Mixture 

0 

0 

-  3-57 

67.38 

-13-40 

87.62  Eutec. 

—  1.08 

5-12 

—  5.20 

75 

—  12.40 

90.08 

—  2.70 

12.7s 

-  6.80 

80 

—  10 

95-92 

—  2.96 

25-32 

-  8.61 

84 

-  8 

98.60 

-3.07 

50.60 

—  10.25 

85.41 

-  540 

99-15 

-3  14 

59.72 

-12.54 

86.54 

-  3-12 

100 

Higher  values  for  the  temperature  of  congealing  of  the  above  mixtures  are 

¥'ven  by  Ballo  (1910).  For  additional  data  see  also  Timmermans  (1907)  and 
sakalotos  (1914).  Data  for  the  miscibility  of  normal  butyric  add  and  water 
are  also  given  by  Faucon.  The  curve  is  entirely  in  the  metastable  region.  The 
mixtures  are  either  opalescent  or  comj^letely  homogeneous  and  never  form  two 
distinct  layers,  even  with  the  application  of  centrifugal  force.  The  results  are 
as  follows: 

t®  of  opalescence    —5.2    —4.2    —4'      — 3.8crit.  t.    —4.5    —7 

Gms.  acid  per  100 

s  gms.  mixture       25         30         35         40  50         58 . 2 

SoLUBiLrrY  OF  Isobutyric  Acm  in  Water,  Determined  by  the  Freezing* 

point  Method.      (Faucon,  Z9IO.) 

The  congealing  temperatures  for  mixtures  containing  up  to  60  grams  iso- 
butyric acid  ^r  100  gms.  coincide  with  the  results  given  in  the  above  table  for 
normal  butyric  add  and  water.  For  higher  concentrations  the  following  results 
were  obtained. 

t*  of  congealing  —309      —3. 35      —3. 61        —12.5      —80 

Gms.  add  per  100 
gms.  mixture  70.10       82.08       86.44  97-21      100 


BUTYBIC  ACID  l66 

MiSCIBILITY  OF  ISOBUTTSIC  AciD  AND  WaTBR,   DbTBRMINBD  BT  THB 

"Synthbtic  Method." 

(Smirnoff,  1907) 

GmsrAdd  per  xoo  Gms.: 


f. 

upper  Layer.          Lower  Layer.^ 

10.05 

69.08                  17.82 

12 

67.1                    18.3 

14 

64.9                    19. I 

16 

62.3                    20 

18 

59-2                    21. I 

20 

55-4              22.8 

22 

49                  25.8 

22.5 

46                  27 

23 

41                   29 

23.3  crit.t. 

34.7 

Determinations  varyine  more  or  less  from  the  above  are  given  by  Rothmund 
(i8c^),  Friedlander  (1901;  and  Faucon  (1910).  The  discrepancies  are  shown  by 
Smirnoff  to  be  due  to  the  effect  of  variations  in  purity  of  the  isobutyric  acid  upon 
the  position  of  the  curve.  Smirnoff  fractionated  the  purest  obtainable  add  and 
determined  the  miscibility  curve  for  each  fraction.  The  above  results  were 
obtained  with  fraction  4  of  boiling  point  154^-155*,  twice  refractionated. 

An  extensive  series  of  determinations  are  given  by  Smirnoff  of  the  effect  of 
various  percenta^  of  different  salts  upon  the  temperature  of  immiscibility  of 
aqueous  1646%  isobutyric  acid  solution. 

Distribution  of  Butyric  Acid  bbtwbkn  Water  and  Benzene  at  13^-15* 

(Gcoixievici,  19x3.) 

Gms.  Butyric  Acid 
Used. 

2.0044 
2.9968 

3  5028 

4.0088 

4. 5342 

The  distribution  ratio  of  normal  butyric  acid  between  water  and  benzene  at 
room  temperature  was  found  by  King  and  Narracott  (1909),  to  be  i  to  0.7585, 
and  for  isobutyric  acid,  the  ratio  was  i  to  0.810. 

One  determination  of  the  distribution  of  butyric  acid  between  sat.  aqueous 
CaCli  solution  and  kerosene  gave  7.2  gms.  acid  per  100  gms.  aqueous  layer  and 
92.8  gms.  per  100  gms.  kerosene  layer  at  ord.  temp.  (Crowell,  1918O 

Data  for  the  Following  Ternary  Systems  Containing  Normal 
Butyric  Acid  are  Given  by  Timmermans/  1907. 

Normal  Butyric  acid  +  Water  +  Azobenzene. 

*'         "  "        +  Barium  nitrate. 

+  Benzophenone. 


Gms.  Add  Found  per- 

X50CC 
Beniene  Layer. 

1.7643 
2.6965 

3  1740 
3-6544 
4.1521 

HiO  Layer. 
0.2401 
0.3003 
0.3288 

0.3544 
0.3821 

« 

14 
41 
44 
44 
44 


41 
44 
44 
44 
14 
41 
44 


+  Camphor. 

+  Cane  sugar. 

-j-  Mannite. 

-i-  Naphthalene. 

4-  Potassium  sulfate. 

+  Sodium  chloride. 


Freezing-point  data  are  given  for  mixtures  of  n  butyric  acid  and  formamide  by 
English  and  Turner  (1915)1  and  for  mixtures  of  trichlorobutyric  acid  and  dimethyl 
pyrone  by  Kendall  (19 14). 


I67  CADMIUM  BBOMIDX 

OADMItTM  BROMIDE  CdBr.. 

Solubility  in  Water. 

(Diets  —  Ber.  ^a*  05*  '99;  Z.  anon.  Chem.  20,  ate,  '99;  Wias.  Abh.  p.t.  RetchaiisCalt  3»  433f  '00;  Me  alio 
Eder  —  Dingier  polyt.  J.  aai«  189,  '76;  Etard  —  Ann.  chim.  phys.  [7]  a,  536,  V4*) 

Gms-CdBT^  Mds.CdBrs  Gnu.  CdBri  Mds.  CdBrs 

t*.  per  xoo  Cms.     per  xoo  Solid  Phase.  t*.  per  xoo  Cms.      per  100     SoUd  Pheae. 

Sofaitian.      Mola.  HsO.  Solution.      Mols.HsO. 

o  37  93  4  04  CdBr2.4H30  40  60.65  10.20  CdBr2.I^0 

z8  48.90  6.21             ''  45  60.75  10.24         '' 

30  56.90  8.73             "  60  61.10  10.39         " 

38  61.84  10.73             "  ^  62.29  10.48         " 

35  60.29  10.05  CdBr,.I^O  loo  61.63  10.63         " 

Density  of  satttrated  solution  at  i8^=  1.683. 

SOLUBILITT  OF  CaDMIUM  BrOMIDE  IN  AlCOHOL,  EtHER,  EtC. 

100  gms.  sat.  solution  of  C<iBrs4HsO  in  abs.  alcohol  contain  20.93  gvas.  CdBri 
at  is"".  (Eder.) 

100  gms.  sat.  solution  of  CdBri.4HsO  in  abs.  ether  contain  0.4  gm.  CdBrs  at  15^ 

(Eder.) 

100  gms.  absolute  acetone  dissolve  1.559  gms.  CdBr*  at  i8^    dj^  sat.  sol.  » 

0.8073.  (Naumann,  1904.) 

100  gms.  benzonitrile  dissolve  0.857  tP^-  CdBrs  at  18°.  (Natunann,  19x4.) 

100  gms.  anhydrous  hydrazine  di^lve  40  gm.  CdBrs  at  room  temp. 

(Welsh  and  Brodenon,  19x5.) 

Rbciprocal  Solubilities,  Determined  by  the  Method  of  Lowering  of  the 
Freezing-point  (see  footnote,  p.  i),  Are  Given  for  the  Following  Mixtures: 

Cadmium  Bromide  +  Cadmium  Chloride  (Nadcea,  1907;  Ruff  and  Plato,  1903.) 

-j-  Cadmium  Iodide  (Nacken,  1907.) 

+  Calcium  Fluoride  (Ruff  and  Plato,  X903.) 

+  Cuprous  Bromide  (Herrmann,  191  x.) 
+  Potassium  Bromide  (Brand,  1913.) 

4"  Sodium  Bromide  " 

-f       "  "    +  Potassium  Bromide    " 

CADMIUM  (Mono)AMMONIUM  BROMIDE  CdBrs.NHiBr 

Solubility  in  Water. 

(Rimhach,  1905;  Eder.) 

100  Grams  Solution  contain  Gms.  Atomic  Rdatiop.      G.  CdBrjJ«IHiBr 

••  'Cd!  B^: Sa..         Cd    :    Br    :    NH«.    "m'So?.""' 

i.o         16.33         34-87         ^'^3         I         3         ^         53^2 
14.8        17.40       37.15        2.80        I        3        X        58.01 

52.2  19.79  42.38  3.21  131  65.31 

110. X        22.99        4917        3-7«        131        75-98 

zoo  gms.  sat.  solution  of  C(lBr,.NH4Br  in  abs.  alcohol  contain  15.8 
g:m8.  double  salt  at  x^^  (Eder). 

zoo  gms.  sat.  solution  of  CdBr,.NH4Br  in  abs.  ether  contain  0.36 
gm«  double  salt  at  Z5^  (Eder). 

OACXMnniO  acid  (CH,)iAsO.OH. 

zoo  cc.  HfO  dissolve  about  200  gms.  cacodylic  acid  at  15^.  (Squire  and  OidneB,  igosO 
zoo  cc  90%  alcohol  dissolve  about  28.5  gms.  cacodylic  acid  at  15^.  "  " 
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CADMIUM   (Tetia)   AMMOKIUM   BBOMIDB  CdBr,.4NH3r. 

Solubility  in  Watbr. 

(Rimbach.) 

The  double  salt  is  decomposed  by  water  at  temperattires  below  160^. 


.o> 


xoo  Gnu.  Solution  contain  Cms.      Atomic  RelatioD  in  Sol.      Atomic  Rdation  in  Solid. 


»    • 

Cd. 

Br. 

NH4.'      '   Cd  :    Br     : 

NH4.  '       Cd    :    Br      : 

NH4. 

0.8 

14.72 

50.46 

6.67           ] 

[    4.82 

2.82           ] 

[     10.02 

8.02 

13  0 

14-95 

51.48 

6.85           ] 

c    4.85 

2.85           ] 

c    "57 

9-57 

44  0 

15.01 

53-^5 

7-35        ^ 

c     5.04 

3.04          ] 

[      6.84 

4.84 

76.4 

14.6 

55-28 

7.80           ] 

t    5  32 

3  32        J 

[      6.63 

463 

"35 

15s 

59  50 

8.45           3 

t    5  38 

3-38          ^ 

t      7.40 

540 

160.0 

14.7 

62.67 

9-43        1 

t    5-99 

3-99        3 

[      6.03 

4  03 

CADMIUM  (Mono)  POTASSIUM  BBOMIDB     CdBr,.KBr.H,0. 

Solubility  in  Water. 

(Rimbach;  see  also  Eder.) 


0.4 

xS-8 
50.0 

112.5 


100  Cms.  Solution  contain  Cms. 


£57 


Br. 


15-41  330 

16.85  35.96 

19.58  41.86 

22 .24  48 . 28 


k: 


5  42 
5.86 
6.85 
8.14 


Atomic  Relation  in  Sol. 


'Cd 
Z 
Z 

I 
098 


Br 
3 

3 
3 
3 


z 
z 
z 

Z.03 


GBis.CdBr.JCBr 
per  loo  Gms> 
Solution. 


53  63 

58.61 
67.87 
78.  IZ 


CADMIUM   TetraPOTASSIUM   BBOMIDB  is   decomposed    by   water    at 
ordinary  temperatures. 

CADMIUM  (Mono)BUBIDIUM  BBOMIDB  CdBrs.RbBr. 


Solubility 

IN 

Water, 

(Rimbach.) 

f. 

xoo  Gms. 
Cd. 

Solution  contain  Gms. 
Br.            Rb.    ' 

Atomic  Relation 
Cd      :      Br     : 

in  Sol. 
Rb.' 

Gms.  CdBn-RbBc 

per  xoo  Gms. 

Solution. 

0.4 

8.37 

1793        6.43 

Z 

3 

Z.OI 

32  65 

14.5 

10.72 

23.02        8.30 

0.99 

3 

1. 01 

41.87 

49.2 

15  01 

32.13      11.51 

z 

3 

I 

5854 

107.5 

19.65 

41.12    -14.06 

Z.02 

3 

0.96 

75-77 

CADMIUM  (Tetra)BUBIDIUM  BBOBflDIB  CdBrs.4RbBr. 


Solubility 

IN 

Water. 

(Rimbach.) 

r. 

xoo  Gms.  Solution  contain  Gms. 
Cd.           Br              Rb. 

Atomic  Relation 
'Cd        :      Br    : 

in  Sol. 
Rb. 

Gms.CdBit.4RbBr 

per  xoo  Gms. 

Solution. 

OS 

5.70      24.94      17.97 

0.98 

6 

4  OS 

47-95 

13.5 

6.55      28.74      20.74 

0.97 

6 

4.05 

55  17 

SI. 5 

8.25      35.51      25.39 

0.99 

6 

4.02 

68.82 

114. 5 

9.50     40.67      29.00 

1. 00 

6 

4.0 

79.04 
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CADMIUM   (Mono)    SODIUM   BB6MIDE  CdBr,.NaBr2iH|0. 

Solubility  in  Water,  etc.,  at  15^ 

(Eder  —  Ding,  polyt.  J.  aai,  xSgd'yd.) 


Solvent. 

Water 

Absolute  Alcohol 
Absolute  Ether 


Gms.  CdBnJfABr  per  xoo  Gms. 


SoludoQ. 

49  o 

21.2 
0.52 


Solvent. 

96.1 

27.0 

O.S3 


Solid 
Phase. 


CdBrj.NaBr.2iHaO 


CADMIUM  CHLORATE  Cd(C10,),.2HsO. 

Solubility  in  Water. 

(Meusser,  1902  ) 


f. 

13.0 

20.0 

150 


Gms.  "  Mob. 

per  ICO  Gms.  per  xoo  Mols. 
*^-  HiO.      - 


Solution. 

26.18 

52.36 
72.10 

72.53 


Gms.  Mols. 

^.^     Cd(Ciai).     CdCClO,),    Solid  Phaae. 
per  xoo  Gms.     per  100       ^^    ^**^ 
Solution.     Mols.  HiO. 


Ice 


3  07 

9.52 
22.47    Cd(a0*)i.aHK) 

22.87 


zfc   O 
18 

49 

65 


Density  of  the  sat.  solution  at  18°  =  2.284. 


74.95  25.92  Cd(a0h)t.aH^ 

76.36  27.98 

80.08  34.82 

82.95  42.14 


CADMIUM  CHLORIDE  Cdai.2iHsO. 

Solubility  in  Water. 

(IMete  — W.  Abh.  p.  t.  Rdduuutalt  3,  433,  '00;  above  xoo*.  Etard  —  Aim.  dvm.pl13m.t7]  a,  536,  '04^ 

Mols.Cda. 


G.  CdCls  perMols.Cdas 
xoo  Gms.       per  xoo 
Sblntian.    Mob.HsO. 


SoBd 
Phase. 


-  9 
o 

+  10 

IS 

—  10 

o 

-MS 

30 
36 


43  58 

49-39 

55  58 
59  12 

44-35 

47-37 

52.53 
56.91 

57-91 


7.5 
9.6 

12.3 

14. 2J 

7.8 

9.0 

10.9 

12.8 

I3-5J 


CdCl,.4H,0 


+  10 
20 
40 
60 
80 
100 
CdCl,.2iI^0   150 

200 
270 


(moQoclinic) 


G.CdCLper 
xoo  Cms. 
Solution. 

57-47 

57-35 

5751 

57  71 
58.41 

59-53 
64.8 

72.0 
77-7 


per  100 
Mols.HtO 

13 -3 
13.2 

13 -3 
13 -4 

13-8 
14.4J 


SoUd 
Phase. 


CdC\^.Bfi 


Density  of  saturated  solution  at  18**  =  1.741. 

100  gms.  abs.  ethyl  alcohol  dissolve  1.52  gms.  CdClj  at  I5*.5. 

100  gms.  abs.  methyl  alcohol  dissolve  1.71  gms.  CdCU  at  I5**.5,    (de  Bruyn,  1891.) 

100  gms.  abs.  methyl  alcohol  dissolve  1.5  gms.  CdCU  at  the  crit.  temp. 

,  ..,..,  (Centnersswer,  191a) 

100  gms.  benzonitnle  dissolve  0.063  gm*  CdCIi  at  i8*.  (Naumauw  19144 
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Reciprocal  Solubilities,  Deterianed  by  the  Method  of  Lowering  of 
THE  Freezing-point  (see  footnote,  p.  i)»  Are  Given  for  THk  Following 
Mixtures: 

Cacfinium  Chloride  +  Cadmium  Iodide        (Nacken,  1907  (c);  Ruff  uid  Plato,  zgoisO 

+  Cadmium  Fluoride    (Ruff  and  Plato,  1903) 
+  Cadmium  Sulfate  "  ** 

+  Calcium  Chloride        (Sandonnmi,  1911. 19x4;  Menge,  19x1.) 
+  Cuprous  Chloride        (Herrmann,  191 1.) 
+  Lead  Chloride  (Sandonnini,  x9xa,  Z914;  Herrmann,  19x1.) 

+  Magnesium  Chloride  (Men«e,  19x1.) 

+  Manganese  Chloride  (Sandonnini.  1914;  Sandomini  and  Scarpa,  19110 
+  Mercuric  Iodide  (Sandonnini,  x9xa.) 

+  Potassium  Chloride    (Brand,  1911.) 
+  Sodium  Chloride  " 

+        "  "        +  Potassium  Chloride   (Brand,  191  lO 

4-  Strontium  Chloride    (Sandonnini,  19x1;  19x4.) 
+  Thallium  Chloride      (Koneng,  1914;  Sandonnini,  x9zs.) 
+  Tin  (ous)  Chloride     (Herrmann,  x9xx;  Sandonnini,  19x4^ 
+  Zinc  Chloride  CHemnanii,  2911.) 


OADMIUM  AMMONIUM   OHLOEIDB  Cdat.NH4CL 

Solubility  in  Water. 

(Rimbach  —  Ber.  30b  3075,  1897.) 
.  .  100  Cms.  Solntioik  contain  Gma.         Gma.  (}d(3s JfHiCl  per  too  GsM* 


It 

II 

II 

II 

•• 

II 

II 

u 

II 

II 

II 

II 

II 

II 

•   • 

'Cd. 

a. 

nh  . 

Solution. 

Water.' 

2.4 

14.26 

13 -44 

2.24 

29.94 

42.74 

16.0 

15-82 

IS  07 

a. 56 

33-45 

SO.  26 

41.2 

18.61 

17.46 

2.89 

38-96 

63-83 

63.8 

20.92 

19 -73 

3-34 

43-99 

7854 

105.9 

24.70 

23  52 

4.01 

52.23 

109.33 

OADMIUM   (Tetra)    AMMONIUM   OHLOBIDB  Cda,.4NH4CL 

In  Contact  with  Water, 
The  salt  is  decomposed  in  aqueous  solution. 

(Rimbadx.) 


*•. 

xoo  Gms.  S 

Soludon  contain  Gms. 

Atomic  Relation  in  Sohitkn. 

Cd. 

a. 

NH«. 

Cd     :     a      : 

NH«: 

3-9 

5 -75 

18.17 

7-37 

I        9.96 

7.96 

16. 1 

6.96 

20.26 

7-97 

I        9.20 

7  13 

40.3 

9.91 

23.84 

8.92 

I        7.61 

5-61 

585 

12.50 

26.53 

9 -35 

I        6.71 

4.66 

113-9 

16.66 

31-79 

10.78 

I        6.02 

4  02 

"3-9 

16.51 

32.71 

11.30 

I        6.26 

4.26 

Solubility  op  Mixtures  op  Cadmium  Tbtra  Ammonium  Chloridb 
AND  Cadmium  Ammonium  Chloride  in  Water. 

(Rimbach  —  Ber.  35»  1300,  'oa.) 


t». 


xoo  Gms.  Solution  oontain  Gms.  Atomic  Relation.  mSwf  ^^Tof  * 


Cd.             a.  NH4.  Cd  :    a       :  NH4.  ^i  ^^ 

I.I         534  17.62  7.27  I  10.47  8.50  49.6  50.4 

14.0         7.12  19.86  7.84  I  8.84  6.87  47.0  53.0 

40.7       10.24  23.82  8.85  I  7.37  5.37  77.0  23.0 

58.5       12.50  26.53  9.35  I  6.71  4.66 
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Solubility  of  Mixtures  op  Cadmium  Tbtra  Ammonium  Chloriob 

AND  Ammonium  Chloride  in  Water. 

(jRimbach.) 


zoo  Cms.  Solutko 

Atomic 

Solid  Phase.      . 

*•. 

coQtain  Cms. 

Relation. 

Mol. 

pn'oent  of: 

Cd.       a.        nh;. 

ra" 

:    a      : 

Na«. 

NH4CI. 

CdCli-4NH«Cl. 

I.O 

2.8a    17. II      7.82 

I 

19.21 

17.28 

59  0 

41.0 

13-2 

2.76    18.84     8.71 

I 

21.62 

19.62 

74.0 

26.0 

40.1 

3.16    22.56    10.49 

I 

22.65 

20.74 

71.0 

29.0 

58. a 

3.51    25.21    11.72 

I 

22.79 

20.89 

69.0 

31.0 

CADMIUM   BABIUM   OHLOBIDE   2(Cda,).BaCl,.5H,0. 

Solubility  in  Water. 

(Rimbach —  Ber.  30,  3083,  '97.) 


zoo  Cms.  Solution 

Cms.  9(Cdai)3aCb 

*•. 

Cd. 

contain  Cms. 

per  xoo 

Cms. 

a. 

Ba. 

Solution. 

-  Watff. 

22.6 

17.71 

16.89 

II. 0 

45.60 

83.82 

41-3 

19.22 

18.15 

11.77 

49.14 

96.6a 

S3 -9 

19.85 

18 -75 

12.41 

51.04 

104. as 

63.2 

20.59 

19.66 

12.83 

5308 

"3  13 

69  5 

21.20 

20.18 

13.09 

54.47 

119.64 

107. 2 

24  25 

^3-^3 

14.90 

62.38 

165.85 

CADMIUM   BABIUM   OHLOBIDB  CdCl,.BaCl,.4H,0. 

Solubility  in  Water. 

(Rimbach.) 


xoo  Cms.  Solution 

Cms.  CdCls-Badi 

\ 

*•. 

• 

contam  Cms. 

per  xoo 

Gnu. 

dd. 

CI. 

Ba. 

^ution. 

Wattf. 

22.5 

11.98 

15    19 

14.71 

41 

8« 

7a 

06 

32 -9 

12.40 

16.18 

16.09 

44 

67 

80 

73 

41.4 

13  05 

16.95 

16.81 

46. 

81 

88 

01 

53-4 

13.96 

18.21 

18.13 

50 

30 

lOI 

.ai 

62.0 

14-73 

18.81 

18.74 

52 

38 

109 

S6 

97.8 

17 -57 

22.48 

22.00 

62 

05 

163 

SO 

108.3 

18-53 

23   51 

22.79 

64. 

83 

184 

■33 

109.2 

18.67 

23.69 

29 -95 

65 

31 

t88 

•27 

CADMIUM  MAGNEglUM  OHLCBIDB   2(CdCl,)MgCl,.Z3HA 

Solubility  in  Water. 

(Rimbach.) 


zoo  Cms.  Solution 

Gnu.  9(C:d< 

:3i)3ucii 

♦•. 

contain  Cms. 

per  100 

Gms. 

Cd. 

a. 

M(. 

Solution. 

Watff. 

a. 4 

22.14 

21.06 

a. 41 

45.61 

83.86 

ao.8 

a4  30 

22.80 

^'SS 

49.69 

98.77 

45-5 

26.24 

24.5s 

a. 72 

53  51 

115.10 

67.2 

28.45 

26.71 

2.98 

58.14 

138  90 

iai.8 

31.84 

30  ao 

3-44 

65.48 

189.69 
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CADMIUM  (Mono)BUBIDIUM  CHLORIDE  CdCls.Rba. 

S(»LUBILITY  OF  CADlfiUM  MONORUBIDIUII  CHLORIDE  IN  WaTBR. 

(Rimbach,  190a.) 


«•. 

xoo  Gms. 

Solution  contain  Gms. 

Gms.  Cdds-Rba 

per  xoo  Gnu 

Cd. 

a.                  Rb.  " 

Solution. 

Water. 

1.2 

4.80 

4. S3         363 

12.97 

14.90 

14.5 

6.20 

S-88         4.7s 

16.80 

20.19 

41.4 

9-34 

8.86          7.14 

25-31 

33  89 

57-6 

11.40 

10.78          8.63 

30.83 

44.58 

103.9 

17.14 

16.37        1339 

46.62 

87.36 

CADMIUM  (Tetia)EUBIDIUM  CHLORIDE  CdClt^Rba 

In  Contact  with  Water. 


The  double  salt  decomposes  to  CdCU.RbCl  and  RbQ. 


0.7 

8.8 

13.8 

42.4 

59  o 
108.4 


100  Cms.  Solution  contain  Gms. 


Cd. 

0.65 
1.07 

i-3« 
3.21 

4.61 

8.94 


a. 
6.52 

7-37 
7.86 

"•35 
13-41 

18 -57 


Rb. 


14 
16 

16 

22 

25 
31 


73 
13 
93 
45 
31 
15 


Atomic  Reladon. 


Cd 

I 
I 
I 
I 

I 
I 


:  a 

31-88 
21.89 

18.88 

II. 21 

923 

6.57 


',     Rb. 
29.88 


19 
16 

9 

7 
4 


89 

83 
21 

23 
59 


Solid 
Mol.  per  cent  of: 

RbO.  4Rbd. 
30  70 

24         J6 

16  84 

14        86 
33        67 


Solubiwty  of  Mixtures  of  CdCl,.4RbCl  and  RbCl  in  Water. 

(Rimbach.) 

Solid  Phase, 


0.4 
14.8 
17.9 


xoo  Gms.  Solution  contain  Gms. 


Atomic  Relation. 


Cd. 


CI. 
12.86 
13.62 

14. 0 


Rb. 

30.97 
32.81 

33  71 


Gd" 


a 

I 
I 
I 


Rb. 
I 
I 
I 


Mol.  per  cent  of; 
Cdaa.4RbCl 


55 
67 

80 


RbO. 

45 

33 
20 


The  Effect  of  the  Presence  of  HCl,  Cad  and  of  LiCl  upon  the  Decomfo- 
fimoN  of  Cadmium  Tbtrarubidium  Chloride  bt  Water  at  i6^ 

fRimbftch.  iQosJ 


] 

00  urns. 

doiuiion  CO 

itam  om 

I. 

Mols.  per  xoo  Mob.  HsO.      Mole 
Cddt.        Rba.          HQ.      CdC 

cular  Ratio. 

Total  a. 

a. 

HQ. 

Cd. 

Rb. 

lit  :  Rba: 

36.44 

0.84 

36-61 

0.4Z 

1-39 

0.109 

0.483 

29.76      ] 

c      4-43 

28.45 

0.80 

28.44 

0.3s 

1.38 

0.082 

0.422 

20.3s      3 

t        515 

12.09 

3-24 
a. 

9. II 
CaQt. 

0.69 

6.74 

0.139 

1.772 

S-6o      1 

CaQs. 

[    13.75 

14.98 

7  56 

20.91 

073 

2.80 

0.159 

0.799 

4.59        3 

E        5.04 

12.70 

5-77 

15.96 

0.77 

4.87 

0.163 

1-353 

3-41       3 

t    8.31 

10. 85 

3  78 

14.47 

1 .00 

8.51 

0.2II 

2.365 

2.24        ] 

t      11.23 

9.08 

X.84 

5.10 

Lia. 

1.24 

12.14 

0.262 

3-385 

1.09         ] 
UO. 

[    13.9a 

26.49 

4.87 

29.40 

0.56 

3  871 

0139 

1. 271 

19.40      ] 

t    913 

20.37 

3-33 

20  11 

052 

7.84 

0'122 

2.433 

12.54     : 

t    19.88 

See  Note  on  next  page. 
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OADMZUM   (Mono)    POTAgSIUM   OHLOBIDE  CdCl,.KCl.H,0. 

Solubility  in  Water. 

(RimbMh—  Ber.  30^  3079,  '97;  lee  dao  Croft — Phil,  liiag.  [3]  3x«  356,  '4a.) 


f. 

xoo  Gnu.  Solutkn 
oontiiin  Gms. 

Cd. 

a. 

JL« 

2.6 

9  53 

9-03 

3  31 

15 -9 

11.63 

10.98 

3-99 

•41.5 
60.6 

IS -47 
17.68 

14 -73 
16.80 

S-4S 
6 .20 

105.1 

22.46 

21-34 

7.87 

Gms.  CdO^XCi 
per  100  Gms. 

Soludon. 

Water. 

21.87 
26.60 

27.99 
36.24 

35-66 
40.67 

51-67 

SS-34 

68.55 
106.91 

CADMIUM   (Tetra)    PCTAUIUM   OHLOBIDE  Cda,.4Ka. 

In  Contact  with  Water. 

(Rimboch.) 

The  double  salt  is  decomposed  when  dissolved  in  water  at  ordinary 
temperature. 

xoo  Grams  Solution  contain  Gms. 


>^ 


Cd.  a.  K. 


4  3.64  9.84  8.31 

23.6  5.66  14.02  11-59 

50.2  9.10  18.09  13-60 

108.9  11-94  23.11  17.16 


Note.  —  The  effect  of  the  presence  of  certain  chlorides  upon  the 
decomposition  of  cadmium  tetra  potassium  chloride  by  water  at  16® 
was  investigated  by  Rimbach  in  a  manner  similar  to  that  used  in  the 
case  of  cadmium  tetra  rhubiditim  chloride  (see  preceding  page).  The 
results,  which  show  the  extent  to  which  increasing  amounts  of  the 
several  chlorides  force  back  the  decomposition  of  the  double  salt,  were 
plotted  on  cross-section  paper,  and  the  points  at  which  the  decom- 
position was  prevented,  were  determined  by  interpolation.  These 
values  which  snow  the  minimum  amount  of  the  added  chlorides  which 
must  be  present  to  insure  the  crystallization  of  the  pure  double  salt  are 
shown  in  the  following  table. 


.  ..  .              Mob.  per  TOO  Mols.  HsO.~  *^     .      m         Kols.  per  Liter  of  Solntioo. 

Added         *  — • .  ..  >■  Density  of 


™°^-       Cda,.         KO  ^^\  Solutions.  cdQ,.  KQ.  chSde. 

HCI      0.074    0.296      19.80  1-1403  0.033  0.132  8.828 

LiCI      0.344    1-376        9.30         ■  1. 1380  0.166  0.663  4-483 

CaCl,    0.544    2.176        3.80  1-2333  0270  1.080  1.887 

KCl       1.034    6.514*      2.378  1. 214  0.507  3.195*  1.167 

♦TotaU 
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Solubility  op  Cadmium  Chloride  in  Aqueous  Solutions  of  Potassium 
Chloride  at  Several  Temperatures  and  Vice  Versa.    (Sudhaus,  19x4.) 


Cms,  per  loo  gms.  HiO. 

Results  at  19.3*". 


III. 3 

59-59 
♦26.98 

II. 61 

1.44 

0.0 


0.0 

6.7 

11.09 
30.04 
34  76 
33-94 


Results  at  29.7' 


129.65 

97.62 

68.23 

47.12 
*32.67 

24.26 

1599 

15-47 
2.42 

0.0 
Di.1.1  =  CdCl 


0.0 
0.70 
7.08 
9.89 
13.06 
16.10 

2597 

33.58 
37.66 


Solid  Phase. 

CdCli.2jH20 

"    +  Di.M 

Di-i.i 

Dw+KCl 
KCl 

CdCli.3}I^ 


Gms.  per  loo  gms.  HjO. 
CdCU.  KCiT 

Results  at  40.  i^ 


<t 


133-85 

92.15 

51.90 

37-91 

24-45 
18.97 

19.92 

2.98 

0.0 


0.0 
2.70 
11.50 
15.21 

21.73 

35-51 

37.63 

40.45 
40.36 


Di.i-i 

It 


"+D1.1.1        Results  at  54.5. 


37.21 
i.ICCl.H] 


+D1.4 
Dm+KC1 
KCl 


133 -9 
102.15 

*44.oi 

26.13 

4.20 

0.0 


0.0 
2.32 
18.39 
43.78 

45-52 
43.00 


Solid  Phase. 

CdCI,.H,0 
Di-i.i 

u 
u 
tl 

"  +Dm 
Dw+KCl 
KCl 

CdCU.H,0 

Di.i.i 
"  +Dm 
D1.4+KCI 
KCl 


H,0,  Di^  -  Cda,4Ka. 

*  Showtfthe  solubility  of  the  doable  salt  in  water. 


Solubility  of  the  Double  Salt.    CdClt.4KCl  in  Water.    (Sadhaus,  19x40 


f. 

19.3 
23.6 

29.7 
40.1 

50.2 
54.5 


Gms.  CdCb.4KCl  per 


Mol.  Ratio  in  S<duti(m. 

iCdCl, 


t.4KUI 

zoo  gms.  HiO. 
41.65 

45-35 
49  05 

57-55 
68.89 

69.91 

Solubility  of  Cadmium  Chloride  in  Aqueous  Solutions  of  Sodium  Chloridb 
AT  Several  Temperatures  and  Vice  Versa.     (Sudhaus,  1914.) 


6.37  KCl 

5.85 

5.34 
4.60 

4.30 
4.12 


tl 
it 
tt 
tt 
tt 


Gms.  per  loo  gms.  HiO. 
CdCb.  NaQ. 

Results  at  I9.3^ 


Solid  Phase. 


Gms.  per  xoo  gms.  HaO. 


Solid  Phase. 


III. 30 
116.64 

85.15 

*40.oi 

5.0 
0.0 


0.0 

7.52 
12.19 

25.67 

36.76 

35-84 


CdCI,.2jH,0 
Di.j.t 


(( 


"  +NaCI 
NaCl 


Results  at  29.7^ 


CdCb.         NaCl. 

Results  at  29.7**  (con.). 
♦43.74     27.46       Di.2.t 

9-43    37-54         "     +Naa 
Results  at  40. I^ 

137.03     15.14  CdCIj.H|0+Di.M 
*48.i7    29.50      D1.J.J 

13.31    38.16  "    +NaCl 

Results  at  54.5^. 

19.10  CdCli.H20+Di.M 


32.97 
39  07 
36.82 


132.67      9.63  CdCIs.2}H20+Di.s.s  140.42 
123.54    10.10      Di.j.t  *52.76 

106.16    12.92        "  22.53 

91.10    15.41        "  0.0 

Dm.,  =  CdCIj.2NaC1.3H,0. 

*  Shows  the  solubility  of  the  double  salt  in  water. 

CADMIUM  CINNAMATE8  (C6HtCH:CH.C00)sCd. 

100  gms.  water  dissolve  0.070  gm.  cadmium  cinnamate  at  26^. 
100     "        "  "      0.56      "    cadmium  isocinnamate  at  20®. 

100     "        "  "      0.10  .  "    cadmium  allocinnamate  at  20' 


D1.S.3 

"    +Naa 
NaCl 


(de  Jong,  1909.) 
(Michael,  X9013.) 
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CADmUM  CYANIDE 


CADMIUM  CYANIDE  Cd(CN)s. 

loo  gms.  HiO  dissolve  1.7  gms.  Cd(CN)s  at  15^  Gotimis,  z88a.) 

CADMIUM  FLITOBIDE  CdF.. 

100  cc.  of  sat.  solution  in  water  contain  4.33  gms.  CaFs  at  25^ 
100  cc.  of  sat.  solution  in  1.08  n.  HP  contain  5.62  gms.  CaFt  at  25^   Gaeger,  1901.) 
;Freezing-point  lowering  data  (solubility,  see  footnote,  p.  i)  are  given  for  mix- 
tures of  cadmium  fluoride  and  cadmium  iodide  by  Run  and  Plato  (1Q03),  and 
for  mixtures  of  cadmium  fluoride  and  sodium  fluoride  by  Puschin  and  Baskov, 

(1913)- 

CADMIUM  HYD&OZIDS  Cd(OH)s. 

Solubility  in  Water. 

I  liter  of  aqueous  solution  contains  0.0026  gm.  Cd(OH)s  at  25^ 

(BodUoder.  1898.) 

Solubility  in  Aqueous  Ammonium  Hydroxidb  Solutions. 


Results  at  25"*. 

(BoDBdoxff,  1904.) 

Normality  of     Gms.  Cd(0H)t 
NHi, 

I.O 

1.8 


Results  at  16-2 1^ 
(Eukr,  Z903O 


4.6 


per  liter. 

0.274 

0.707 

1.516 
S.609 


f. 

16-17 
(( 

21 

It 


Nomudity  of 
NHs. 

0.47 

0.87 

0.26 

0.51 


Gms.  Cd(0H)i 
per  liter. 

0.44 

1. 17 

0.09 

0.32 


CADMIUM  IODIDE  Cdlt. 


Solubility  in  Water. 

(Diets,  X900;  see  also  Kremezs,  1858;  Eder,  1876;  Etud,  1894.) 


r. 

Gms^Cdlsper 
Solution. 

zoo  Gms. 
WatfT. ' 

Mols.  Cdls 

oer  xoo 
Mols.  HK>. 

f. 

Gms.  Cdls 
Solution. 

per  100  Gms. 
Water.  ' 

Uob.Cdb 

per  100 
Mob.HiO. 

0 

44  4 

79.8 

3-9 

30 

47-3 

89.7 

4-43 

10 

45-4 

83.2 

4.1 

40 

48.4 

93-8 

4.6 

IS 

45.8 

84.5 

4.17 

50 

49-35 

97-4 

4.8 

18 

46.02 

85.2 

4-2 

75 

52.65 

III. 3 

5-4 

20 

46.3 

86.2 

4.26 

100 

56.08 

127.6 

6.3 

25 

46.8 

87.9 

4.34 

Density  of  saturated  solution  at  18®  »■  1.590. 

Solubility  of  CADiauM  Iodide  in  Organic  Solvents. 

^         Gms.  Cdls  per  xoo  Gms. 


•Solvent.  t*. 

Absolute  Alcohol  1 5 

Ethyl  Alcohol  20 

Methyl  Alcohol  20 

Propyl  Alcohol  20 

Absolute  Acetone  18 

Benzonitrile  z8 

Ethyl  AceUte  18 

Ethyl  Ether  12'' 

Anhy.  Hydrazine  15-20 

Benzene  16.0 

350 

?*i-.994. 


Solution. 

505 
42.6 

59  o 
28.9 

20 


t^' 


Solvent. 
102 
74.27 

143-7 
40.67 

25* 
1.63 

i.84t 
0.143 
84t 
0.047 
0.094 

-9X45> 


Observer. 

(Eder.) 

CTbooltaew,  1891.) 
(Timofeiew,  1891.) 
(Timofeiew,  1891.) 
(Naumann,  1904.) 
(Naumann,  19x40 
(Naumann,  z9ia) 
Cryrer,  1911.) 

(Welsh  and  Brodenon,  19x5.) 
(UnebarBer,  1895.) 

X  pcf  xoooc. 
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Solubility  of  Cadmium  Iodide  in  Methyl  Alcohol,  Ethyl  Alcohol,  Propyl 
Alcohol  and  in  Isopropyl  Alcohol  at  Different  Temperatures. 

(Muchin,  1913,  see  tho  Hmofeiew,  1894.) 

GraniB  Cdli  per  100  GnunB  Sat.  Solution  in:  ' 


CH4OH.             CiHiOH.                              CAOH. 

OHiOHCbo) 

0               67                    33.5                                 16 

36.9 

5               •••                   41                                      22 

36.9 

ID              68                   54  (atia.6»-tr.temp.)      28.5 

37-2 

20               69                    S3                                     41   S   Ctr.temp.) 

37.3 

25          69.5           52. 2                      37.8 

37-3 

30           70               SI  5                        35S 

37-3 

40           71               so. 8                        34. S 

37-3 

so           72.  S           SO                          34.0 

37.3 

Solubility  of  Cadbqum  Iodide  in  Ethyl  Ether,    ainebazger,  1895-) 

^                    Mob  Cdls  per                Cms.  Cdls  pjer 
^-          zoo  Mob.  CdIs+(CtHi)^.   zoo  gms.  (CtOO^. 

0                         0.03                         0.148 

iS-S              0.04                 0.198 

20.3               COS                  0.247 

Solubility  of  Cadmium  Iodide  in  Methyl  Formate,  Ethyl  Formate,  Propyl 
Formate  and  in-Ethyl  Acetate  at  Different  Temperatures.  (Muchin.  19x3.) 

Gms.  Cdl|  per  xoo  Gms.  Sat.  Solution  in: 

f.  , * ^ 

HCOOCHi.  HCOOCtHt.  HCOOCtHr.  ClbCOOCiHk 

o  0.84  1. 16  2.37  4-73(?) 

13  o  0.7s  I. OS  2.07  1.67 

26.0  0.66  0.77  I. S3  2.02 

Solubility  of  Cadmium  Iodide  in  Aniline,  Pyridine  and  in  Quinolinb  at 

Different  Temperatures.    (Muchin,  19x5.) 

Gms.  Cdli  per  xoo  Gms.  Sat.  Solution  in: 

*••  r-- • . 

QHiNHt.  CiHiN.  CHrN. 

40  ^*7  ...  ••• 

SO  2.3  O.I 

60  3.1  o.s  2 

70  4  1.7  3S 

80  $,1  4.8  s 

90  6.4  13.4  6.7 

100  8.4  30  8.3 

Solubility  of  Cadmium  Iodide  in  Mixtures  of  Solvents  at  Different 

Temperatures.    (Muchin,  X9X3.) 

CompoMtion  of  Solvent         ^'IJScSSlL?  Gms.  Cdl«  per  xoo  Gms.  Sat.  Solution  at: 

in  Mob.  Solvent.  ©•.  i6.8«.  36.8'. 

iCHsOH+2CHCU  II. 8  II. o  10.4  9.3 

iCHsOH+iCHCl,  21. 1  22.4  22.3  20.6 

iCtH»0H+2CHCU  16.2  7.S  7.1  6.6 

iCtHjOH+iCHCU  27.8  13.9  14.3  13.6 

2CiHjOH+iCHCU  43. s  2S.2  24.1 

jcCiHOH+yCHCU  60.3  34.4 

"                "  91. s  4S-4 

iCiH*OH+2C6H  22.8  17.6  i6.3'(V6.3**)    15.2^1.2^) 

iCiHBOH+iCeH  37.1  26.1  26.0  (is. 7**)    26.0    " 

2CiHjOH+iQH«  S4.I  33. S  35.3^15^) 

xC|HsOH-i-3fC|H6  9.8  6.S               •••                   o.o 


S(H.URnJT7  OF  CADmUM  lODIDE 

IN  MiXTURRS  OF 

SOLVBNTS. 

(Muchin,  1913  •) 

Results  for  a  mixed  solvent  composed  of: 

One  Mol.  IVridine+One  Mol.  Chlorofonn. 

One  Md.  Pyridine  4-One  Md.  Benzene. 

Gins.  Cdli  per                     GmsJ  Cdls  per 

9 

Gms.  Cdli  pel 

Gins.  C3]s  per 

t*.           100  Cms.           f*.              xoo  Gms. 

f. 

xoo  Gms. 

f. 

xoo  Gms. 

Sat.  SoL                             Sat.  Sol. 

Sat.SoL 

SatSoL 

50.1          1.27           63                  6.3 

57 -9 

1.77 

72.5 

32.6 

54          1.72        64             8.3 

60 

2.2 

74.0 

35-9 

56              2.3             64.5           ".35 

65 

4.2 

76 

36.3 

58              30             64                14.8 

70 

8.1 

80 

40.8 

60              4.0             62                22.0 

71 

"•5 

8s 

41.6 

62              5.6             61.15        24.67 

71  5 

ISO 

90.4 

42.67 

SCX^UBILITY  OF  CADmUH  lODIDB  IN  EtHYL  EtHBR  CONTAINING  WaTER  AT  12^ 

CTyrer,  X9XX.) 

Gms.  HsO  per 

ICO  gms.  ether+HiO-»  0.0      o.zo  0.30    0.50    0.70    0.90  z. 00    z.io  i.i4sat« 
Gms.  Cdls  per 

100  gms.  solvent— »     0.1430.78  2.07    3.36    4.77    6.467.30    8.378.68 

Distribution  of  CADiauM  Iodide  at  30^  Between: 

(Dahr  and  Datter,  Z9X3-) 


Water  and  Amyl  Alcohol. 


Water  and  Ethyl  Ether. 


Gms. 

per  100  cc. 

C 

H^  Layer  (c) 

.  Alcohol  Layer  (cO.^ 

c'' 

47. 75 

43 

I. II 

29.08 

25-^ 

113 

14.46 

"55 

115 

10.69 

8.94 

1.20 

6.23 

4-94 

1-33 

2.42 

1-54 

1-55 

1-93 

1. 10 

1.76 

1.76 

0.94 

1.87 

Freezing-point  data  (solubility, 

mixtures: 

Gms.  per  xoo  cc 

C 

BjO  Layer  (c). 

Ether  Layer  (cO. 

?• 

37.18 

8.38 

4.43 

30.03 

6.61 

4-54 

15.38 

3  09 

4.97 

12.60 

2.38 

5.29 

9.89 

1.83 

5 -40 

7.68 

1.06 

5.52 

4  03 

0-73 

5.60 

310 

0.51 

6.03 

see  footnote,  p.  i)  are  given  for  the  following 


Cadmium  Iodide  +  Cuprous  Iodide  (Herrmann,  x9xx.) 

+  Mercuric  Iodide  (Sandonnini,  X9X4.) 

+  Potassium  Iodide  (Bnmd,  19x2.) 
+  Sodium  Iodide 


II 


II 


II 


II 
II 


M 


CADMIUM  AMMONIUM  I0DID18  (Mono  and  Di). 

Solubility  of  Each  Separately  in  Water,  etc. 

(Rimboch,  1905;  Eder,  X876.) 


Cd.  Mono  Ammonium  Iodide. 


Cd.  Dianmionium  Iodide. 


Gms.  CdIi.NH«I  per 

Gms.  CdIa.sNH4l  per 

Solvent. 

f. 

xoo  Gms. 

f. 

xoo  Gms. 

Solution.        Solvent. 

Solution.      Solvent* 

Water 

15 

52.6         III 

14. 5 

85.97    611. 6 

Abs.  Alcohol 

IS 

53          "3 

15 

59          143 

Abs.  Ether 

IS 

29.4        41.7 

IS 

10            II 

CADMIUM  IODIDES 
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CADBOUM    POTASSIUM    IODIDES,    Mono  -  CdIi.KI.IW), 

Di  -  CdI..2KI.2Hrf). 

CADMIUM  DiSODIUM  IODIDE  CdIs.2NaI.6H,0. 

SoLUBiLiTy  or  Each  Separately  in  Water,  btc«,  at  z5*« 

(EderO 

Giia.'Cdl9.KI  Cms.  Cdla.aKI  Gms.  Cdli-aNai 

per  xoo  Gms*  per  xoo  Gms.  per  xoo  Gms. 


Sohfent. 

Water 

Abs.  Alcohol 
Abs.  Ether 


Sohitioo.      Sohrent.        Solution.  Solvent. 

57 -8  137 

41.7  71 

3-9  41 


51  S        *o6 


JC 


Sdutioa.  Solvent. 

61.3  158.8 

53.7  116. 2 

9.0  9.9 


CADMIUM   KITEATE   Cd(NO,),. 

Solubility  in  Water. 

(Funk  —  Wiss.  Abh.  p.  t.  Rdduuistalt  3  440.  te.) 


*•. 

Gms.  Cd(NOa)t 
per  ^00  Gms. 

Mols.  Cd(NO^ 
per  xoo  Mols.  HjO. 

Sn»d 
Phase. 

Solution. 

Water.' 

-13 

—  I 

+  I 

0 

+18 

37-37 
47-33 
52.73 
52-37 
55-9 

59-67 
89.86 

111.5 

109.7 

126.8 

.      4.55 
6.85 

8.50 

8.37 
9.61 

Cd(N0,),.9H,0 

it 

ti 
Cd(N0A.4^0 

30 

58.4 

140.4 

10.7 

a 

40 

59-5 

61.42 
76.54 

159-2 
326.3 

12. 1 

25.0 

ti 

Density  of  saturated  solution  at 

18**  =    1.776. 

The  eutectic  of  the  system  Cd(NOi)i.4HjO  +  Cd(NOi)i  is  at'44.8'  and  has  the 
composition  Cd(NOt)2.2.65HiO.                                                             (VasUov.  19x0.) 

CADBOUM  OXALATE  CdCsO«.3HsO. 

I  liter  of  sat.  aqueous  solution  contains  0.033  gm.  CdCs04  at  18^.  (Kohkanach,  1908.) 


(yan  Elooster;  xgxo-xz.) 


CADMIUM  SnJCATE  CdSiOi. 
Fusion-point  data  are  given  for  CdSiOt  +  ZnSiOt* 

CADMIUM   SULPHATE  CdSO«. 

Solubility  in  Water. 

(Mylius  and  Funk  —  W.  Abh.  p.  t.  Reichanstalt  3»  4441  '00;  see  also  Kohnstamm  and  Cohn  —  Vfied 
Aim.  65*  344«  '98;  Steinwehr  —  Ann.  der  Phys.  (Drude)  [4]  0»  xo5o«  'oa;  Etard  —  Ann.  cfaim.  phya 
(7]  2  536.  '94.) 


Gms.  CdS04 
per  100  Gms. 

&)lution 


-17 
—  10 

-  5 
-18 

—  10 

o 

+  10 

20 


44 
46 
48 

43 
43 
43 
43 
43 


5 

I 

5 

35 
27 

01 

18 

37 


Water. 
80.2 

85.5 
94.2 

76.52 

76.28 

76.48 

76.00 

76.60 


SoUd 
Phase. 


CdS04.7H,0 

(( 

tt 

CdS04.tH,0 
tt 

tt 

tt 

tt 


Gms.  CdSOi 
per  too  Gms. 

Solution 


Solid 

Phase. 


40 
60 

73-5 

74.5 

77 

85 

90 
100 


Water. 

43.99  78.54    CdSO,.}H,0. 

44.99  83.68 

46.6  87.28 

46.7  87.62    CdS04.H,0 
42.2  73.02 

39.6  65.57 

38.7  63.13 

37.8  60.77 


tt 
tt 


tt 
tt 
t* 


u 


For  results  at  high  pressures,  see  Cohen  (1909). 
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CADMIUM  SULFATE 


Solubility  of  Cadmium  Sulpratb  in  Aqueous  Solutions  of  Sul- 
phuric Acid  at  o®. 

(Engd— CompC.  rend.  I04t  507t  'S?-) 


EqniTuents  per 

xo  Gnu.  HtO. 
CdS04. 

Denrity 
of  Solutions. 

Grama  per  loq  C 

>ruB* 

HiO. 

HaS04. 

H,SO«. 

CdSQt. 

o. 

71.6 

1.609 

O.CX) 

74.61 

387 

70.9 

I  591 

1.90 

73' 

87 

12.6 

62.4 

1-545 

6.18 

6S. 

03 

28.1 

50.6 

1.476 

13-78 

52. 

73 

43-3 

40.8 

1-435 

21.23 

42. 

52 

47.6 

37  0 

1. 421 

23 -34 

38 

56 

53-8 

32.7 

1.407 

26.38 

34 

.07 

71.5 

23  0 

1-379 

35  o^ 

23 

.96 

100  gms.  95%  formic  acid  dissolve  0.06  gm.  CdSOi  at  18.5^         *  (AscImui,  19x3.) 
Freezing-point  data  (solubility,  see  footnote,  p.  i)  are  given  for  mixtures  of 

CdSOi  +  LiiS04,  CdSOi  +  KaS04  and  CdSOi  +  NatSOi  by  Calcagni  and  Marotta 

(1913)- 


SOLUBILITY  OF  MiXBD  CRYSTALS  OF  CaDMIUM  SuLPHATB  AND  FbRROUS 

Sulphate  in  Water  at  25®. 

(SCortenbecker  —  Z.  phjiik.  Chem.  34,  ioq.  '00.) 


Composition  of  Solution. 


Gms.  per  100  Gma.  HsO.       Mob.  per  100  Mols.  HsO. 


CdS04.  FeS04. 

Crystals  with  af  Mob.  HfO. 
76.02  0.0 

57.61  10.63 

Cryatab  with  7  Mob.  HsO. 

S7-6i        10.63 


0.0 


26 


69 


Cd. 

6-57 
4.93 


Fc. 

0.0 
1.26 


4.98  1.26 


0.0 


3-165 


Mol.  %  Cd. 
in  Sol. 


I(X) 
79.8 

79.8 
78-5 

44-6 

24.4 

0.0 


Mol.  per  cent  Cd  in 

Crystab  of 

Solid  Phase. 


ICX> 
99.0 

34-6 

II. I 

4.8 

0.0 


CADMIUM  POTASSIUM  SULFATE  CdK,(S04)s. 


S(x.UBn.iTV  IN  Water. 

(WynmboS,  1901.) 

«•- 

**i2'g^^           SoBd«u«.                f.   G.^g»r        SoBdPh«. 

16 

43.89      CdEa(S04)s.2HiO      26 

43.50    CdKa(S04)s.iiHsO 

31 

46.83              "                       31 

42.80 

40 

47  40              "                       40 

43-45                " 

64 

44.90 

CADMIUM  SODIUM  SULFATE    i8o 
CADMIUM  SODIUM  SULFATE  CdNa«(SOi)t.2HiO. 

Solubility  in  Water,  also  with  thb  Addition  op  Cadmium  Sul- 
phate AND  OP  Sodium  Sulphate. 

(KoppeU  Gumpery  — Z.  phyaik.  Chcm.  $2,  4x3,  '05.) 


Gms.  per  zoo  Gms. 

Solution. 


Gnu.  per  100  Gms. 


per  I 
HtO. 


24 

30 
40 

O 

10 

20 

40 
14.8  40 

o    37 


CdS04 

22 

22 

22 

40 

39 
40 

39 


10 
20 

25 

30 

3S 
40 


32 
22 

16 

9 
8 


NaiS04.      CdS04.     NaoSO^ 


Mob.  per  xoo  Mols. 
H|0. 

CdS04.    NaaSO;.  * 


Solid  PhaK. 


•3S      15 

.07 

35 

•49     24. 

•55    15 

39 

36 

28     24. 

•89    15. 

65 

37 

.24    25. 

•32      4 

85 

73 

54      8. 

•91      5 

34 

73. 

77      9- 

36      5. 

16 

73 

81      9. 

.89      7, 

18 

75 

38    13. 

.18      4 

.60 

72 

.68      8. 

.30      6. 

53 

66. 

32     II. 

■53      »• 

69 

55' 

34     14- 

.69    14, 

71 

36 

25     23. 

•33     19 

83 

25' 

.60    31. 

.31      37. 

80 

14 

.62     44- 

.36      39. 

35 

s 

13 

.26    47- 

.98      38 

.37 

16 

.24    46. 

CdNa,(S0J,.2H,0 


CdNa,(SOJ,.2HaO 
+  CdSO/.|HaO 


CdNa,(S04),.2B;0 
+NajS04.iol40 


CdNaa(SOJ,.aH,0 
+Na,S04 


CADMIUM  SULFIDE  CdS. 

1000  cc.  H^  dissolves  9  X  io~*  gms.  CdS  at  i8^ 


(Weigd,  1906.) 


OABSIUM   ALUMS 

Solubility  of  Caesium  Chromium  Alum,  Caesium  Iron  Alum, 
Caesium  Indium  Alum,  and  op  Caesium  Vanadium  Alum  in 
Water. 

(Locke  — Am.  Ch.  J.  27,  174.  'ox.) 


Fonnula  of  Alum. 


CssCr,(SOj4.24H,0 


it 
it 

it 


CsJFej(SOj4.24H,0 


tt 
it 
it 


CsJto,(SOj4.34H,0 
Cs,V,(SOJ,.34H,0 


*e 

Gnu.  per  zoo  cc.  HjO. 

Gnm  Mols.  Salt 

t  . 

Anhydrous       Hydrated 
Salt.                 Salt. 

zoo  cc.  HiQ. 

25 

0.57              094 

0.00151 

30 

0.96              1.52 

0.0025 

35 

1.206           I. 91 

0.0032 

40 

1-53         2.43 

0.00405 

25 

1. 71          2.72 

0.0045 

30 

2.52         4.01 

0.0066 

35 

3-75          6.01 

0.0099 

40 

6.04         9.80 

00156 

25 

7-57        "73 

0.0172 

25 

0.771        I. 31 

0.00204 

See  also  Alums,  p.  32. 


i8i  CAESIUM  CHLOEAURATE 

CASaXUM  CBLOBAVRATE  CaAuCU. 

Solubility  in  Watbr. 

(Ro8enbladt,  1886.) 


r. 

Gn&GiAttCli 
per  100G11& 

r. 

Gms-CsAuOt 

per  100  doft* 

Sohitioik. 

f. 

Gins.CBAiiO« 

per  looGnk 
Sdutkni. 

xo 

o-S 

40 

3-2 

80 

16.3 

so 

0.8 

so 

5-4 

90 

21.7 

30 

1-7 

60 
70 

8.2 
12.0 

ICX> 

27. 5 

QAE8IUM  TLOOBOaUX  CsBFU. 

100  grama  water  dissolve  0.92  gram  CsBFU  at  20%  and  0.04  gram  at  loo^ 

(Godeffrqy,  1876^) 

GABOUM  BROMIDl  CsBr. 

Solubility  of  Caesium  and  Lead  Brobodes  and  their  Double  Salts 

IN  Water  at  25*. 

(Foote,  1907.) 
GmsL perioo Gm. Sat. SoL  c  vj  ni.  Gnis.perxooGms.Sat. Sol.  e  uj  nt. 


CaBr. 

PbBn. 

«               owivi  x-unsc 

;     CsBr. 

PbBn. 

■%             ooua  riHHB. 

0.24 

0.33 

PbBr,+CsPb,BrB 

33-65 

trace 

CsPbBr, 

0.33 

0.36 

«                         (C 

36.7 

C( 

"  +Cs4PbBr« 

12.83 

trace 

CsPb2Br6 

46.4 

(( 

rs4PbBr« 

17.24 

« 

<c 

S^'^S 

it 

(( 

17.68 

(( 

"  +CsPbBr, 

54.4 

«t 

"  +rsBr 

18.58 

(( 

CsPbBr, 

SS-23 

0 

CsBr 

CAESIUM  Mercuric  BBOBflDE  CsBr.2HgBrs. 

100  grams  saturated  aqueous  solution  contain  0.807  gram  CsBr.2HgBri  at  16^. 

(WeDs,  1892.) 

CAESIUM  CARBONATE  CssCOi. 

100  grams  absolute  alcohol  dissolve  ii.i  grams  CstCOt  at  19%  and  20.1  grams 
at  b.  pt«  (Bunaen.) 

CAESIUM  BiCABBONATE  CsHCO.. 

100  grams  sat.  solution  in  H^  contain  67.8  grams  CsHCOt  at  about  20^ 

(de  Foxcraud,  1909.) 

CAESIUM  CHLORATE  CsClO.  CAESIUM  PerCHLORATE  CsClOi. 

Solubility  of  Each  in  Water. 

(Cakolari  191  a;  see  also  Carlson,  19x0.) 

Results  for  CsClOi.  Results  for  CSCIO4. 

Gms.  CsClOi  GxDS.  CsaOi 

per  xoo  Gms.  t*.    per  xoo  Gms. 

HK>.  HK). 

0.8  SO       5.4 

i.o  60  7.3 

1.6  70  9.8 

2 .0  ((f=  i.oi)  80  14.4(^=1.084) 

2.6  90  20.5 

4.0  100  30.0 


r. 

Gma.CsaQi 

per  xoo  Gms. 

Hrf). 

f. 

Giin.C>aOi 

peiiooGma. 

HlO. 

f. 

0 
10 

2.46 

3-8 

SO 
60 

19.4 
36.3 

0 
10 

20 

6.3 

70 

34-7 

30 

25 

7.6 

80 

45  0 

2S 

30 

9-5 

90 

S8.o 

30 

40 

13-8 

100 

79.0 

40 

CAESIUM  CHLOBIDB 
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OAMIUM   OHLOBZDE  CsCl. 

Solubility  in  Watbr. 

(Btriwley — Tniu.  Roy.  Soc.  (Lond.)  303  A,  ao8.  '04;  aee  abo  Hiiiricfaae&  and  Ssdiael — Z.  phyak. 


Chem.  50,  99,  'o4-'o5;  at  js*.  Foole.) 


G.CaClper  100  Gms. 
&>lutiaa. 


O 
10 
30 

40 


61.7 
63.6 
65.1 
66.4 

67  5 
68.6 


Water. 
16Z.4 

174 -7 

186.5 

197-3 
208.0 

218. s 


G.Mol.Csa 
per  Liter. 

6.74 
7. II 

7  38 

7  63 
7.86 

8.07 


G.Csa  perioo  Gma. 
Solutioa. 


G.Mol.Caa 


60 
70 
80 
90 
100 

119. 4 


69.7 
70.6 
71.4 
72.2 
73  o 
74.4 


Water. 
229.7 

239  5 

250.0 
260.1 

270.5 
290.0 


8.28 
8.46 
8.64 
8.80 

8. 96 
9.22 


Gms.  per  xoo  Gms. 
Soluticm. 


Solid  Phase. 


SoLUBiLmr  PF  Mixtures  of  Caesium  Chloride  and' MERCifuc 'Chloride 

IN  Water  at  25*".    (Foote,  19013.) 

Gms.  per  xoo  Gms. 
Soludop. 

(ScT 

3863 

X7«>3 
1-53 


Csa, 
65.61 
65.78 
62.36 

S7-OI 

52-35 
Si»o8 

49-30 
45-95 
45-23 


HgCls. 

0.0 

0.215 

0.3  a 

0.64 

X.23 

X.44 

X.49 
1.69 

x-73 


! 


CbQ 

Csa  +  C%HsCls 

Double  Salt 
CHgO. 

=  65.1%  CaCl 

C^HgO*  +  CstHgCU 
Double  Salt 

C^HgCU  +  CsHgCla 


0.61 
0.49 
0.40 

0.44 
0.41 

0.25 

0.18 

0.0 


HgCli. 

1.32 

0.51 

0.42 

2.64 

2.91    ) 

3.78   J 
4-63 
4.68   ) 

S.65   J 
7.09 

6.90 


Solid 


DoubfeSalt 
CsHaC3a=38.3«CBa 


CsHg      +CsHg|CU 

Doable  Salt 

CsHsiac  =  a3.7%C8a 

CkHgtCU  +  CsHbau 

DoubfeSalt 
C8Hbau=  ti.i%CtQ. 

CsHgsa„  +  HgO, 


SOLUBILITT  OF  MIXTURES  OF  CaESIUH  ChLORIDE  AND  MERCURIC  CHLORIDE  Df 

Acetone  at  25®.    (Foote.  1911.) 

Gms.  per  xoo  Gms.  Solution. 


Gms.  per  xoo  Gms.  Solution. 


CsCL 
0.032 

O.II 

0.19 

0.25 

0.4S 
0.46 

0.56 


Solid  Phase. 

.CsCl 

Mixed  salts 


HgCb. 

o 

0.02 

0.16 

0.17 

13.08  CsCLHgClj 
21.50 
27.2  "  +CsCL2HgCIj 


u 


aci. 

0.48 

0.48 

0.47 

0.32 

0.20 

0.13 

0.0 


Solid  Phase. 
HgCb. 

28.48  CsC1.2HgCl2 

39-65      " 

44.40      "  +CsCl.sHgCIi 

49.83  CsCLsHgCli 

57.74      " 

57.76      "  +HgClt 

57.74  HgCla 


CAESIUM  Iridium  CHLORIDES  CssIrCU,  etc. 

100  gms.  HtO  dissolve  o.oi  i  gm.  caesium chloroiridate,  CssIrCUat  19^  (Delepbe,  X908O 

0.05  gm.  caesium  hexachloroiridite,  CsiIrCl«.3H^  at  19^. 


100 
100 


II 
II 


II 
II 


0.83  "   caesium  aquopentachloroiriditeJCsiH/)IrCU at  19*. 

CAESITTM  Platinic  CHLOBIDE  CsPtCU. 

100  gms.  HsO  dissolve  0. 1 35  gm.  CsPtCU  at  20^.       (Rosenheim  and  Weinheber,  x9zo-xx.) 

GAESITTM  Tellurium  CHLOBIDE  CsTeCU. 

Solubility  in  Aqueous  Hydrochloric  Acid.    (Wheeler,  1893*) 

100  parts  HCl  (Sp.  Gr.  1.2)  dissolve  0.05  part  CsTeCU  at  22'. 
100  parts  HCl  (Sp.  Gr.  1.05)  dissolve  0.78  part  CsTeCU  at  22^ 

CAESIUM  Thallium  CHLOBIDE  3CsCl.TlCU.2H,0. 

100  parts  HsO  dissolve  2.76  parts  3CsCl.TlCU*2H^  at  17%  and  33.3  parts  at 

100^.  (GodeflEnqr,  1886O 
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GA18IUM  CHLORIDE 


Freezing-point  lowering  data  (solubilities,  see  footnote,  p.  i)  are  given  for  the 
following  mixtures  of  caesium  chloride  and  other  salts. 

Mixture.  Authority. 

Caesium  Chloride  +  Cuprous  Chloride   (Sandonnini  and  Scaipa,  1912;  Sandonnfaii,  1914.) 

+  Silver  Chloride 
+  Thallium  Chloride 

+  Lithium  Chloride       (Korreng,  2925;  Richaxda  and  Meldrum,  19Z7O 
4-  '\  "        +NaCl   (Richards  and  Mddrum,  Z917.) 

+^  Potassium  Chloride  (Zemcmmy  and  Rambach,  1910.) 
4-  Rubidium 
4-  Sodium 


« 
*< 
II 
II 
II 


II 


II 


CAB8IUM  GHBOMATB8,  Cs2Cr04,  CssCrA,  etc. 


Gnia«  per  100  Gnia« 
Sat.  Sol. 


Solubility  in  Watbr  at  30^ 

(SchninemaketB  and  Meijeringh,  1908.) 


ChO. 

70.63 

69.22 

36.06 

31.00 

31.68 

35.80 

31.05 

24  OS 

304 
1. 61 

1. 18 


CiOi. 

0.0 
0.II9 

1.883 

7.523 
9.652 

13.08 

10.79 

8.98 

2.16 

4.57 
7.95 


CsOH.nH,0 

"  +Cs2Cr04 
Cs2Cr04 


0.586  15.05 


Solid  Phase. 

Cs«0. 
0.169 

0.096 

1.89 

2.79 

3.29 

±3.13 
2.96 

3  40 

3.94 

"+CsiCrAo4.3S 
CssCrsOio  2.33 


Gms.  per  100  Gnu.  Sat. 
Sol. 


(( 


t( 


CstCrsO? 


(( 


« 


CrOi. 
21.21 

25 -59 

36.19 
41.68 

44.23 

±44-45 
44.66 

46.03 

56.77 
62.70 

62.50 

62.28 


Solid 

CstCrAo 


"  +CsiCr40M 
CstCr40n 


« 


tt 


"  +C1O, 
CiOi 


u 


CAESIUM  nnOBIDE  CsF.iiHsO. 

.  100  gms.  HsO  dissolve  366.5  gms.  CsF  at  18**,  solid  phase 


CsF.iiHjO. 

(de  Forarand,  i9if) 


CAiSSIUM  H7DB0ZIDE  CsOH. 

100  gms.  sat.  solution  in  HtO  contain  79.41  gms.  CsOH  at  15^  (de  Forcrand, 
1909a);  for  30®,  see  above. 

CAlSnTM  lODATB  C8lO«. 

100  parts  HsO  dissolve  2.6  parts  CsIOi  at  24^,  and  2.5  parts  2CsIO|.IsOs  at 
21^.  (Wheder,  1892;  Baiker,  1908.) 

CAESIUM  Per  lODATE  CSIO4. 
loogms.  HsO  dissolve  2. 15  gms.  CsIOiat  15^,  dj^  sat.  solution  » i  .0166.  (Baiker,  190S.} 

CAESIUM  IODIDES  Csl,  Csl<,  etc. 


Solubility  in  Water  at  25®. 

(Foote  and  Chalker,  1908.) 
Gma.  per  100  Gms.  Sat.  Solution.  Empiricia  Comp. 

CtL  I.  <"  Residue 

7.72  1. 18  Cslsjg 

7.69  I    19  Csl8.98 

2.40  1.23  Cslft.w 

2.35  1.23  Csl7« 

2.39  1.25  Csli9.8 


Present  in  Rendue. 

Csia  and  Csh 


« 


u 


Csis  and  I 


u 


t€ 


CAESIUM  lODmE 
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OASSIUM   IODIDE   Csl. 
Solubility  of  Mixtures  of  Caesium  Iodide  and  Iodine  in  Water. 

(Foote  —  Am.  Ch.  J.  ag^  axo,  '03.) 


Gnu.  per  100  Cms. 

Gnu.  Der  zoo  Gnu. 

t^. 

SolutioD. 

t' 

> 

• 

Solution. 

Solid  Phtae  t< 
bodiTcaia. 

CsL 

I 

'  Cal.                 1. 

-4 

27.68 

0. 

0 

35 

.6        51 

.48           0.0 

Csl 

-4 

27.52 

•0. 

09 

35 

.6        51 

.66        0.71 

Csl  and  Csl, 

-4 

3.18 

0. 

31 

35 

.6        10 

.72        1.78 

Csl,  and  Csl, 

— o.a 

0.85 

0. 

34 

35 

•6         3 

.74        1.60 

Csl,  and  I 

Cms.  per  xoo  Gnu. 

In  Separated  Heavy  Solution 

tf^    !•  _a 

f. 

Solution. 

1 

Gms.  per  zoc 

>  Gms.  S<dutiaa. 

Solid 
Phase. 

Od. 

I. 

OI. 

I. 

52.2 

16.75 

4.52 

•    •    • 

•    •    • 

Csl, 

and  Csis 

52.2 

6.69 

3  36 

•    •    • 

•    •    • 

Csl, 

and  I 

52.2 

6.72 

3-32 

22.94 

73- 7a 

Csl, 

52.2 

6.65 

3-45 

22.80 

74  63 

I 

73 

26.98 

IS  07 

•    ■    • 

•     •      ■ 

Csl, 

and  Csl, 

73 

16.66 

10.50 

27.56 

68.40 

Csl, 

73 

6.27 

408 

17.68 

80 .03 

I 

OABSIUM    (Tri)  IODIDE   Csl.. 

100  cc.  saturated  aqueous  caesitim  iodide  (about  17  per  cent  Csl) 
solution  contain  0.97  gram  Csit  at  20^,  density  of  solution  «  1.154. 

(Wella  — Am.  J.  Sd.  [3]  44«  aax,  '9a 0 

CAESIUM   HITRATE     CsNO.. 

Solubility  in  Water. 

(Berkeley  —  Trans.  Roy.  Soc.  (Lond)  203  A,  213,  '04.) 


t«. 

Gnu.  CaNOa  per 
xoo  Gms. 

G.  Mols. 

CsNO, 

per  liter. 

t«». 

Gms.  C 

xoo 

^sNOsper 
Gms. 

G.  Mnls  CsNOi 

Solution. 

Water. 

Solution. 

Water: 

0 

8.54 

9-33 

0.476 

60 

45-6 

83.8 

3-41. 

10 

12.97 

14.9 

0.725 

70 

Si-7 

107.0 

4.10 

20 

18.7 

23.0 

I. II 

80 

57-3 

134.0 

4.81 

30 

25 -3 

33-9 

1.58 

90 

62.0 

163.0 

5  50 

40 

32.1 

47-2 

2.12 

100 

66.3 

197.0 

6.19 

so 

39  2 

64.4 

2-73 

106. 

2  68.8 

220.3 

6.58 

The  Ice  Curves  for  Mixtures  of  Caesium  Nitrate  and  Water, 
Determined  by  the  Synthetic  Method. 

(Jones,  1908.) 

Supersolubility  curve. 


SolubUity 

curve. 

fofCrystalli. 

Gnu.CsN0iper 

Solid 

zation. 

TOO 

}  Gnu.  HiO. 

Phase. 

-0.3 

0.21 

Ice 

-0.4 

1.28 

tt 

—  1.2 

6.01 

it 

—  1-3 

8.0 

it 

—  1.4  (Eutec.) 

... 

tt 

V  of  CiTstalli-  Gms.  CsNOi  per  ~    Solid 
f'zation.         xoo  Gms.  HiO.       Phase. 


—  1.2 

0.21 

Ire, 

-2.5 

1.28 

tt 

-3.0 

3-99 

tt 

-3-2 

6.01 

-3-2 

8 

Ct 

The  eutectic  is  given  as  -1.254*  and  8.51  gms.  CsNOt  per  100  gms.  HA  by 
Washburn  and  Maclnnes  (191 1). 
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CAESIUM'OXALXTE 


CAESITTM  OXALATE  CstC.O4.HsO. 

Solubility  of  Mixtures  of  Caesixjm  Oxalate  and  Oxalic  Acid  in  Water 

AT  25*. 

(Foote  and  Andzew,  1905.) 

« 

Varying  amounts  of  the  two  substances  were  dissolved  in  hot  water  and  the 
solutions  allowed  to  cool  in  a  thermostat  held  at  25°. 


Cms.  per  loo 
Gms.  Suutiaa. 


G.  Mob.  per  xoo 
G.  Mols.  HaO. 


B^Cs04.    Ca^C^.         fisCsQi.      Cs^^SSQa- 


10 
10 

7 
4 
4 
4 

4 
4 
4 

3 

I 

o 
o 
o 
o 

o 


■  30 

•  ■ 

.29 

o. 

.90 

9 

.11 

25- 

.27 

27. 
28. 

.40 
.82 

35  • 
40. 

•4S 

•OS 
.04 

42. 
48. 
68. 

.91 

71- 

■77 

73  • 

•75 

74- 

•74 

75  • 

.0 

75  • 

61 
92 

12 

5S 

30 
90 

10 

32 
80 
69 

24 

45 
04 
20 
82 


2.274 

2-314 
1.924 

1. 162 

1.279 

1.267 

1.476 

I -752 
1.672 

1.268 

0.688 

0.648 

0.598 

0.596 

0.625 

0.0 


o 
o 

I 
2 
2 

3 
3 
4 

5 
II 

13 
14 
14 
15 
IS 


I 


03s 
614 

81 

06 

14 
07 

71 

05 
16 

56 
06 

96  J 

93 
97 


SoUd 
Phase. 

H|Cj04.2HaO 
HjCaO,.2H,0+H,Cs(C,04),.2H,0 

Double  Salt. 
H3Cs(C20Jj.2H30 
H,Cs(QO,)32H,0+H4Cs,(C,OJ, 
Double  Salt. 

H^CsaCC^OJa+HCsCjO^ 

Double  Salt 
HCsCjO, 

HCsCjO^+HeCsgCCjOJ, 
Double  Salt. 
H.Cs,(C,04), 
HeCsg(C204)7+  Cs3Ca04.HaO 

CS2C,04.I^O 


CAB8IUM  Telluracid  OXALATE  Cs2[HeTe0«.C,04]. 

100  gms.  H2O  dissolve  6.42  gms.  Csi[H6TeO«.Cs04]  at  o^,  12.39  P^'  &t  20% 

15.08  gms.  at  30^,  19.78  gms.  at  40°  and  27.66  gms.  at  50**. 

(RoBcnheim  sod  Wemhd)er,  xgxo-zi.^ 

OASSIUM  PSRMANaANATE  CsMnO^. 
100  CO.  sat.  aqueous  solution  contain  0.097  gm.  CsMn04  at  i^,  0.23 

gm.  at  19°,  and  1.25  gms.  at  59°.  (PatteraoQ^J.Am.Cheiii.Soc.a8,  1735,  '06O 


CAESIUM  8ELEHATE  Cs^e04. 
100  grams  HaO  dissolve  245  grams  C8,Se04  at  12^. 


(Tuttoa  —  J.  Chem.  Soc  7Xi  8501  '970 


OASBXUM   SULPHATE  Cs^O,. 


o 
10 
20 

30 
40 

SO 


Solubility  in  Water. 

CBerkeley  —  Trana.  Roy.  Soc.  (Loud.)  203  A,  axo,  '04.) 


Gms.  CsaS04  per 
xoo  Gms. 

Solution. 


62.6 

63 -4 
64.1 

64.8 

65  s 

66.1 


Water. 
167. 1 

173    I 
178.7 

184. 1 

189.9 

194.9 


G.  Mola. 

CsaSO* 

per  Liter. 

3-42 

3-49 
3  56 
3.62 

3-68 
3-73 


Gms.  CaaS04  per 
xoo  Gms. 

Solution.     Water. 


60 

70 

80 

90 
100 
108.6 


66.7 
67.2 
67.8 
68.3 

68.8 
69.2 


199.9 
205.0 
210. 3 
214.9 
220.3 

224  S 


G.Mob. 

CasSO* 

per  Liter. 

378 
3  83 

3-88 

3-93 

3-97 
4-00 


CAESIUM  DOUBLE  fULFATEf    i86 

Solubility  op  Cassium  Double  Sulphates  in  Water  at  25®. 

(Locke— Am.  Cb.  J.  aTa  459,  'ox.) 

Cms.  Anhydroos  Salt   Gm.  Mols. 
Name.  Fonniila.  per  »oo  Gms.         Salt  per  100 

Solution.      Water.      Gm».HaO. 

Caesium  Cadmium  Sulphate    CasCd(so4)a^HaO  58.16  1399  0.2455 

Caesium  Cobalt  Sulphate         CssCo(sq«)i^HiO  29.52  41.9  0.081 

Caesium  Copper  Sulphate        c^Cu(so«)sj6HaO  3 1  •  49  46 .  o  o .  0882 

Caesium  Iron  Sulphate            CBtFe(sOi)a.6HaO  50 .  29  loi .  i  o .  1967 

Caesium  Magnesium  Sulphate  C8tMg(SQi)9j6HaO  34-77  53*3  0.1106 

Caesium  Manganese  Sulphate  caiMn(S04)a^Hs0  44-58  80. 4  0.157 

Caesium  Nickel  Sulphate         Ca9Ni(SQi)s^HaO  20 . 3  7  25.6  o .  0495 

Caesium  Zinc  Sulphate             CiA(so4}t^HaO  27.87  38.6  0.0738 

Solubilitt  op  Caesium  Sodium  Sulpatbs  in  Watbs  at  aj*. 

-    (Foote,  xgxi.) 
Gms.  per  loo  Gms.  Sat.  Solution.  per  cent  CsSOi        Empirical  Compoaition  ol 

CstSOi.  NaaSOi.  ^  Residue.  <^    » Roidue. 

54.65  11.44  89.98        iNafS04.3.53CsjS04 

54.58  11.63  78.22        iNa«S04.i  .41CSSSO4 

54.81  11.25  34-67       4.8NaftS04.iCssS04 

The  author's  solubility  method  for  determination  of  the  formation  and  com- 
position of  double  salts  is  described  in  the  paper  containing  the  above  results. 

CAESIUM  DihydroxyTABTRATE  CssC4HA.2HsO. 

100  gms.  HiO  dissolve  22.5  gms.  CS1C4H4O8.2H1O  at  0^  (FeotoB,  189&) 

GAITEINE    C«H(CH,),N40,.H,0. 

SoLUBttrrv  in  Water. 

(Average  curve  from  results  of  Zalai,  19x0;  PeUini,  1910,  and  U.S.P.«  8th  Ed.) 

«.  Cms.  CiH(CHi)tN^  ^  Gma.  aH(CHi)aN40| 

*  *  per  xoo  Gms.  B^.  *  *  per  xoo  Gma.  HgO. 

o  0.6  40  4.64 

IS  10  SO  6.7s 

20  1.46  60  9.7 

25  213  70  13s 

30  2.8  80  19-23 

S(x«UBiLiTT  OP  Caffeine  in  Organic  S(x«vbnts. 

Ethyl  Alcohol       25        1.^2  (2)  Carbon  Tetiar    (   x8      0.09(4) 

as        x.88(i)  chloride  \   20      0.26(6) 

60       5.85(1)  'b.pt.    0.70U) 

Methyl    "  25        1.14(2)  Chloroform  17    12.9  (5) 

Amyl       "  25       0.50^3^41-0.8x0)  "  25    12.3   (i) 

Amyl  Acetate       30.5    0.72  (3) (dW -0.86a)  "  25    11.92(2) 

Acetic  Add  (99.5%)  21.5    2.6   (3)  "  b.pt.  15.63(4) 

Acetone  30 . 5    2 .  32  (3) (dW -0.85a)  Ether  18      o .  1 2  U) 

Aniline  30.5     29.4(3)(dW-x.o8o)      "  25      0.27(1) 

Benzaldehyde       30.5    X3.x(3)(dW-i.o87)     "  b.pt.    0.30 U) 

Benzene  x8.o    0.91(4)  Trichlorethylene     X5      0.76(7) 

25.0    x.i6r2)  Dichlorethylene      15      1.82(7) 

30.5     x.23(3)(4o-o.875)Pyriclkie  20-25  34-39(8) 

b.pt.    5.29(4)  50%  Aq.  Pyridine  "      x  1.12^8) 

Carbon  Disulfide  17        0.06(5)  Toluene  25      o.58(3)(Ai«o.86i) 

Xylene  32.5  i.X3G)(<<a*o.847) 

(z)  «  U.  S.  P.;  (2)  a  Schaefer,  1913;  (3)  -  Seidell,  X907:  (4)  -  GOckel,  1898;  (5)  -  Commailk,  1875; 
(6)  «  Gori.  19x3;  (7)  B  Wester  and  Bruins  (1914);  (8)  —  Denn,  19x7. 

Data  for  the  solubility  of  caffeine  in  mixtures  of  alcohol  and  chloroform  and 
alcohol  and  benzene  are  given  by  Schaefer  (1913). 


« 
« 


i87 


GAmnn 


Solubility 

OF  Cafpbinb  in  Aqubous  Solutions  of  Sodium  Benzoate  and 

Vice  Versa. 

(Pdhni,  29x0.) 

Results  at  25''. 

Results  at . 

40**. 

Gms.  per  xoo 

Gms.  HiO. 
■C3503?r.             SohdPhaae. 

Gms.  per  100  Gms.  HsO. 

SoUd  Phase. 

CaHioNiOt. 

CsHioN^Oi.       CTHiOtNa. 

2.13 

0              aH»N40i.HiO 

4.64             0             C«HmN40i.Hs0 

8.32 

6.67 

31.43           25.31 

fC 

38.10 

45 

56.82           69.68 

u 

51-74 

76 .  75          "  +07HiOiNa.H*0 

57.99           74.64 

"  +C7HiOiNa.HiO 

46.27 

76.68           C7HiQiNa.Hi0 

55.98           74.02 

CrHiOiNa-HsO 

24.79 

69.56 

18.31           67.97 

c< 

9-47 

62.97                     " 

0                  59.82 

(1 

0 

61.17 

Solubility 

OF  Caffeine  in  Aqueous  Solutions  of  Sodium  Salicylate  and 

Vice  Versa.     (P^ilini  and  Amadori.  xgii.) 

Results  at  25** 

Results  at . 

40°. 

Gms. per  loo Cms.  HiO.                «  ...  _.   - 
i^„  ^^r^ — • ^  „  ,  ^k               Solid  Phase. 

Gms.  per  xoo  Gms.  HcO. 
^ioN«Oi.         CrHtOsNa. 

SoUd  Phase. 

2.13 

0                 aHMN«Oi.HsO 

4.64                0 

CiHuN«Oa.HiO 

38.36 

30.76 

59-49          37-47 

II 

SS-23 

47.31 

86.49         62.47 

M 

74.32 

68.81 

95.94       69.15 

It 

16.78 

124.96              CjHfOkNa 

26.93       131.52 

CrHiOiNa 

13-22 

121.27 

10.75      124.35 

II 

9  03 

120.54 

0             119.66 

M 

0 

115.43 

Data  for  the  depression  of  the  freezing-point  of  sodium  salicylate  solutions  by 
ca£Feine  and  theobromine  are  also  given. 

Distribution  of  Caffeine  between  Water  and  Chloroform.  (Maiden,  1914.) 


Giams  CafiFeine  in: 


105  cc.  HflO  Layer.  50  cc.  CHCU  Layer. 
0.0090  0.0563 

0.0180  0.1048 

0.0291  0.1770 


Ratio  of  Caffeine  in 
Equal  Vols.  £bO  and  CHCk. 

0.0456 
0.0492 
0.0470 


GALiCIUM  ACSTATB  Ca(CH,C00)>.2H,0. 

Solubility  in  Water.    (Lumsden.  290a;  KrasnicU,  1887.) 

Gms.  Ca(C^CX)0)s 

Solid  Phase. 


per  loo  Gms. 

^utioo.  Water. 

O      27.2  37.4  Ca(CH«COO)ijHjO 

10      26.5  36.0  Ca(CHiCOO)t.aHjO 

20      25.8  34.7  Ca(CHiCOO)i.aHsO 

25      25.5  34.2  Ca(CHI«COO)i.aHsO 

30      25.3  33.8  Ca(CH8COO)a.aHjO 

40      24.9  33.2  Ca(CHgCOO)ajHsO 

Sqlubilitt  of  Calcium  Acetate  in  an  Aqueous  Saturated  Solution  of 

Sugar  at  3I.25^    (Kshier.  1897) 

100  gms.  solution  contain  8.29  gms.  CaCCHsCOO)!  +  60.12  gms.  sugar. 
100  gms,  water  dissolve  26.3  gms.  Ca(CHjCC)0)j  +  190.3  gms.  sugar. 

100  cc.  anhydrous  hydrazine  dissolve  i  gm.  calcium  acetate  at  room  temp. 

(Welsh  and  Biodenon,  1915.) 


Gms.  Ca(CH^OO)s 
to.       per  xoo  Gms.              SoUd  Phase, 
^ution.    Water. 

60 

24.6 

327 

Ca(CH8COO)s.3HsO 

80 

251 

33  5 

Ca(CH8C00)a.aH,0 

84 

25-3 

33-8 

Ca(CHsCOO)a.3HsO 

85 

24.7 

32.9 

Ca(CH8COO)aJl20 

90 

23 -7 

311 

Ca(CHgCOO)iJIjO 

100 

22.9 

29.7 

Ca(CHgCOO)a.HaO 

OALCIUM  ACSTAT18 


iSB 


OALOIUM   (Tri)   Methyl   AOETATE  Ca[(CH,),CCOO]^ 

OALOIUM    (Di)   Ethyl   AOETATE   Ca[(C,H0,CHCOO],. 

OALOIUM   Methyl  Ethyl   AOETATE  Ca[CH3(C,H,).CHC00],. 

Solubility  op  Each  in  Water. 

(Landau  ~  Bionatah.  Chem.  14,  7x7,  '93;  Keppish  — /Mi.  9^  600,  '88;  Sedlitzki  —  Hid.  S,  573,  '87.) 


Ca.  Tri  Methyl  Acetate. 


Ca.  Di  Ethyl  Acetate.     Ca.  Methyl  EthyL 

Acetate. 


Gms.  Ca(C«H^(>i)s 

Gma.  Ca(CeHuQs>2 

Gnu.  Ci 

^(CftB|<)^ 

»•. 

per  100 

Gms. 

per  100  Gms. 

per  100  Gms. 

Water.    Solution. 

Water. 

SdutioQ. 

Water. 

Sdutioh. 

0 

7  30 

6.81 

30 -3 

23.22 

28.78 

22.3s 

10 

6.84 

6.40 

27.8 

21.7s 

31-71 

24.07 

20 

6.54 

6.14 

25.6 

20.38 

33  76 

25-23 

30 

6.40 

6.01 

237 

19.16 

34  92 

25.89 

40 

6.44 

6. OS 

22.1 

18.10 

35  20 

26.04 

50 

6.64 

6.22 

20.8 

17.22 

3460 

25-71 

60 

6.86 

6.42 

19.9 

16.60 

33'^^ 

24.89 

70 

7. II 

6.64 

19.2 

16. II 

30 -74 

23   41 

80 

7  38 

6.87 

.  •  . 

•    •    • 

27.49 

21.56 

OALOIUM   Methyl   Propyl   AOETATE     Ca[CH,(C,H,).CHCOO],. 

OALOIUM    (Di)    Propyl   AOETATE   Ca[(C,H,),CHCOO],. 

OALOIUM    (Iso)    Butyl   AOETATE    Ca[(CH3),CH(CH,),C00],. 

Solubility  op  Each  in  Water. 

(Stiaasny  —  Monatsh.  Chem.  12,  596,  '91;  Fvith  —  Ibid.  9^  323,  '88;  KSioig  —  Ibid,  !&  as,  '94O 

Ca.  Methyl  Propyl  Acetate.     Ca.  Di  Propyl  Acetate.     Ca.  Iso  Butyl 

Acetate. 


Gms.  Ca(CeHit02)9 

Gms.  Ca(C«Hi£08>s 

Gms.  Ca(CtHuO|) 

to. 

per  100  Gms. 

per  xoo  Gms. 

per  100  Gms. 

Water. 

Solution. 

Water. 

Solution.' 

W«fw. 

Solulianl 

0 

16.58 

14.22 

9-57 

8-73 

7.48 

6.96 

10 

15.80 

13-65 

8.35 

7.71 

6.38 

5-99 

20 

15    14 

13-15 

7.19 

6.71 

S-66 

5-36 

30 

14.61 

"•75 

6. II 

S-77 

S-3I 

5  04 

40 

14.21 

12. 45 

S-09 

4:84 

S-3I 

504 

50 

13 -94 

12.24 

4.14 

3  98 

5.68 

S-37 

60 

13-79 

12.13 

•    325 

3-^5 

6.41 

6.03 

70 

13-78 

12.12 

2.44 

2.38 

7SI 

6.98 

80 

13.8^ 

12.20 

1.65 

1.63 

8.97 

8-23 

90 

•  ■  • 

•    •    • 

•  •  • 

... 

10.79 

9-74 

CALCIUM  BENZOATB  Ca(C<HfiCOO)t. 

100  cc.  sat.  solution  in  water  contain  3.02  gms.  Ca  [CeHiCOOh  at  26^  (de  Jong,  xgis.) 
100  gms.  sat.  solution  in  water  contain  8.6  gms.  CalCsHiCOOb  at  15**  and  10.3 

gms.  at  100**.  (Tarugi  and  Checchi,  1901.) 

CALCIUM  BORATES  CaB,044HsO,  CaB,0«.6HsO. 

Sqlubilitt  of  Each  Separately  in  Water. 

(Manddbaum,  2909.) 


Solid  Phase. 


^  '  Gms.  per  100  Gms.  Sat.  Sol. 

BsOi.  CaBfOi. 

30     0.0365      0.310     CaBi0i.4Hi0 
50     0.036        0.307         "  (amorplious) 
70     0.048        0.392 
90     0.0315     0.310 


r. 


Gms.  per  100  Gms.  Sat.  Sol. 


(I 


II 


BfOi.  CaBfOi. 

30     0.0205  0.254 

50     0.032  0.353 

70     0.068  0.457 

90    0.0675  0-359 


SoUd  Phase. 

CaBi04.6H^ 

"  (cryst.) 
11 

M 


i89^  GALGIUIS  BORATE 

SCX^UBILITT  OF  CALaUlf  BORATBS  IN  AQUEOUS  SOLUTIONS  OF  BORiq  ACID 

AT  30^ 
(Sboigi,  Z9X3) 

Cms,  per  loo  fims.  Sat.  Sol  Solid  Gms.  per  loo  Gms.  Sat.  SoL  Solid 

'T55:         "  So?  Ph««-  BiOi.  CaO.  Phaie. 

0.014  0.126  Ca(OH)t  0.869  0.067  '-^'d 

0.032  0.140            "  1. 116  0.076  ** 

0.098  0.194             "  1-339  0.093  "  +x.3.xa 

0.127  0.217             "  +X.X.6  2.058  0.093  1.3.1a 

0.134  0.220  x.zj6  2*509  0.099  " 

0.138  0.118  "  2.730  O.III 

0.162     0.106    "        3  732     0-325      " 

0 .  166      0 .  107     "  +2.3.9      2  .  798      0 .  109        " 
O.17I       0.109     "   "        3313       0.143 

0.290  0.052  a.3.9  3-^41  0.152  «• 

0.610  0.054  "  4250  0.155  « +H1BO1 

0.767  0.059  "  4-179  0.137  HiBGb 

I.I.6  -  CaO.BA.6HtO,        2.39  -  2CaO.3BA.9HA 
1. 3.12  -  CaO.3BA.12H A 

Many  determmations,  in  addition  to  the  above,  are  given  in  the  original  paper. 

CALCIUM  BBOMIDS  CaBr,.6HsO. 

Solubility  in  Water. 

(Exemen,  1858; '  Etaid/x894,  gives  results  which  yield  an  irregular  curve  and  are  evidently  kas  Hflcnratn 

than  those  of  Kremerk) 


Gnis.CaBnper 

Gms.  CaBn  per 

f . . 

100  Gms. 

SoUdPbtM. 

r. 

200 

Gms. 

SolidPbase. 

Water. 

Solution. 

Water. 

Solution! 

-22* 

lOI 

50-5 

CaBi>.6BO+Ice 

34- 

2t 

I8S 

65.1 

CaBft.6aO+raBn  iH/> 

0 

"5 

SS-5 

C:aBi».6HiO 

40 

213 

68.1 

CaBiiMHiO 

10 

133 

57 

u 

60 

278 

73  S 

M 

20 

143 

58.8 

« 

80 

29s 

74.7 

M 

25 

153 

60.5 

M 

loS 

312 

7S-7 

« 

*  Eutec  t  tr.  pt. 

Density  of  saturated  solution  at  20^  "*  1.82. 

Data  for  the  system  calcium  bromidei  calcium  oxide  and  water  at  25^  are  given 
by  Milikau  (1916). 

Freezing-point  data  are  given  for  mixtures  of  calcium  bromide  and  calcium 
chloride,  calcium  bromide  and  calcium  fluoride  by  Ruff  and  Plato,  1903. 

CALCIUM  PerBBOMIDS  CaBr4. 

Data  for  the  formation  of  calcium  perbromide  in  aqueous  solutions  at  25^ 
are  given  by  Herz  and  Bulla  (191 1).  The  experiments  were  made  by  adding 
bromine  to  aqueous  solutions  of  CaBrj  and  agitating  with  carbon  tetrachloride. 
From  the  bromine  content  of  the  CCI4  layer,  the  amount  of  free  bromine  in  the 
aqueous  layer  can  be  calculated  on  the  basis  of  the  distribution  ratio  of  bromine 
between  water  and  CCI4.  This  furnishes  the  necessary  datai  for  calculating  the 
amount  of^caldmn  perbromide  existing  in  the  aqueous  layer. 
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OALOITTM   (Normal)   BUTYRATE  Ca[CH,(CH,),COO],.H,0. 

OALOIUM   (Iso)    BUTYBATB  Ca[(CH,),CH.COO],.sH,0. 

Solubility  op  Each  in  Water. 

(Lamaclen  —  J.  Chem.  Soc.  8x,  355,  'oa;  see  also  Chancel  and  Parmentier  —  Compt.  rend.  104*  4^4, 
'87;  Deszathy  —  Monatsh.  Chem.  X4«  351,  '93*  A°d  also  Hecht  —  Liebig's  Annalen  3I3»  7't  '8a,  give 
results  for  the  normal  salt  which  are  somewhat  below  those  of  Lumaden  for  the  lower  tempen^ures. 
SedJitzki— Monatsh.  Chem.  8,  566,  '87t  gives  slightly  different  resulU  for.  the  iso  salt.) 


Calciiim  Normal  But3n:ate. 


Calcium  Iso  But3rrate. 


Gob.  CtXC^TOth 

t\ 

per  xoo  Cms. 

Water.    Sohitiool 

0 

20.31      16.89 

10 

19.15      16.08 

20 

18.20      15.39 

25 

17   72      1505 

30 

17.25      14.71 

40 

16.40      14.09 

60 

15.15      13.16 

80 

14 -95    13  01 

zoo 

15-85    ^3'^ 

o 
20 

30 
40 

60 

62 

80 
100 


Cms.  CadC^jOth 
per  100  Gms. 

Water. 


20.10 
22.40 
23.80 
25.28 
28.40 
28.70 
28.25 
27.00 
26.10 


Solid 
Phase. 


Solution. 

16.78  Ca(CH,OJ,.sH,0 
18.30  '' 


it 
U 

u 


19.23 

20.65 

22.12 
22.30 

22. 03  Ca(C^ILO,),.H,0 
21.26  '^ 

20.69  " 


CALCIUM  d  CAMPHORATB  Cu>Hi404Ca.7HsO. 

Solubility  of  Caixium  Camphoratb  in  Aqueous  Solutions  of  Camphouc 

Acid  at  15'  and  Vice  Versa. 

(Jungfleisch  and  Landrieu,  19x4.) 

Gms.  per  xoo  Gms.  Sat.  Sol. 


Gms.  per  xoo  Gms.  Sat.  Sol. 

C«Hm(C00U;s.  CioHuOiCa: 

1.35  I    23 

1-57  1-97 

1. 71  2.55 

2.18  4.34 

2-33  4-73 


SoUd  Phase. 
CaHu(C00H)i 


« 


u 


M 


<( 


CsHu(COOH)i.  CioHuOtCa. 
2.90  7.7s 

3  8.66 

307       8.57 
1.50       7.94 


SoUd  Phase. 

CaHu(C00H)t 

*'  +C«Hu0i.Ca.7H«0 

CMHM0iCa.7Hi0 
<( 

u 


o  7-37 

Calcium  camphorate  tetrahydrate  exists  at  higher  temperatures.  Its  solu- 
bility at  100°  was  found  to  be  8.68  ems.  doHuOiCa  per  100  ems.  sat.  solution. 
By  careful  work,  the  result  at  15**  mr  CioHi404Ca.4HsO  was  found  to  be  12.21 
gms.  CioHuOiCa  per  100  gms.  sat.  solution. 

CALCIUM  CAPBOATE  (Hexoate)  Ca[CH,(CH04COO]2.H/). 

CALCIUM  3  Methyl  PINTANATB  Ca[CH,.CH,.CH(CH,)CH,.COO]s.3HsO. 

CALCIUM  CAPRYLATB  Ca[CH,(CH2)6COO]i.HsO. 

Solubility  of  Each  in  Water. 

(Lumsden;  the  Pentanate,  Kulish,  1893;  see  also  Keppish,  i888»  and  Altschul,  1896, 

for  results  on  the  Caproate.) 


Ca. 

Caproate. 

Ca.  3  Methyl  Pentanate. 

Ca.  Caprylat 

*• 

Gms.  Ca(CJIu0^s  per 
xoo  Gms.  Bf>, 

Gms.  Ca(CJIuOi)i  per  xoo  Gms. 

Gms.  Caff^HiiOi)! 
zoo  Gms.  HiO. 

■ . 

Water. 

Solution. 

0 

2.23 

12.33 

10.98 

0.33 

20 

2.18 

17.18 

14.66 

0.31 

40 

2.15 

18.99 

15.97 

0.28 

SO 

2.10 

18.73 

15.78 

0.26 

60 

2.15 

17.71 

15.04 

0.24 

80 

2.30 

13 -37 

11.80 

0.32 

100 

2.S7 

9-94 

9.04 

0.50 
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CALCIUM  CABBONATB  CaCQ^ 

EgUILIBRIUlf  IN  THE  SYSTEM  CaO-HjO-COi  AT   l6®. 

The  following  data  for  the  solubility  of  calcite  (CaCOs)  in  water  at  i6^  in  con- 
tact with  air  containing  the  partial  pressure  P  ot  COi  were  calculated  from  the 
results  of  Schloesin^  (1872),  Engel  (1888),  and  others  by  Johnston  (191^)  and 
Johnston  and  Williamson  (1916I.  These  authors  describe  the  changes  in  the 
system  resulting  from  a  gradual  increase  in  partial  pressure  of  CQi,  as  follows: 


«^ 


'We  begin  by  considering  the  equilibrium  between  the  hydroxide  M(OH)t  and  the  aqueous 
solution  saturated  with  it  as  affected  by  a  progressive  increase  from  zero  of  the  partial  pressure 
jP  of  ^X)i  in  the  atmosphere  in  contact  with  the  solution.  Addition  of  COz  is  followed  by  a  dis- 
tribution between  the  vapor  and  liquid  phases  imtil  there  is  equilibrium  between  the  residual 
partial  pressure  of  COi  and  the  HsCOs  in  solution,  and  in  turn  between  the  latter  and  the 
several  ions;  the  net  effect  of  this  is  a  definite  decrease  in  [OHHi  the  concentration  of  hydroxide 
ion,  which  necessitates  that  more  of  the  hydroxide  dissiolve  in  order  to  keep  the  solubility- 
product  [M'H-][OH~)'  constant.  Consequently  the  total  concentration  of  M"^  increases, 
part  of  it  being  now  associated  with  carbonate  and  bicarbonate;  in  other  words,  the  apparent 
solubility  of  the  base  increases  if  the  method  of  analysis  of  the  solution  is  a  determination  of 
M,  whereas  it  would  decrease  if  one  should  determine  [OEP]*.  This  process  continues  until 
the  product  rM++][C(^*]  reaches  the  value  requisite  for  the  precipitation  of  MCOs  (on  the 
assumption  that  supenaturation  does  not  occur)  which,  for  a  given  base,  takes  place  at  a 
definite  value  of  P  which  depends  only  upon  the  temperature;  this  transition  pressure  Pi  is, 
at  a  given  temperature,  the  highest  under  which  solid  hydroxide  is  stable  and  the  lowest  at 
which  solid  carbonate  is  stable. 

At  Pi  the  solubilitv  (as  measured  by  the  total  [M])  begins  to  diminish,  because  increase  of 
P  increases  [COi*"]  while  the  product  [M++][COi"]  must  remain  constant  so  long  as  MCOi  is 
the  stable  solid  phase;  this  increase  of  [COi*]  continues  until  a  definite  pressure  Po  is  reached, 
when  the  formation  of  bicarbonate  in  the  solution  becomes  the  predominant  reaction  and 
rCOiT]  begins  to  decrease  again.  P9  is  thus  a  minimum  in  the  solubility  curve.  With 
further  increase  b^rond  Pt  the  concentration  of  both  M-H-  and  HCOs~  increases  steadily 
imtil  the  precipitation  value  of  the  product  [M'H-]p9C0i'~]*  is  reached  at  Pt,  which  is  a  transi- 
tion pressure  at  which  both  carbonate  and  bicarbonate  are  present  as  stable  solid  phases. 
Beyond  Pt  bicarbonate  alone  is  stable,  and  its  total  solubility  falls  off  very  slowly  with 
farther  increase  of  partial  pressure  of  CQi.' 


tt 


The  Calculated  Ion-Concentrations  and  S(».ubilitt  of  Calcite  in 
Water  at  16*  in  Contact  with  Air  Containing  the  Partial  Pressure 
P  OF  COi. 


lon-coDoenttations  per  Liter  X  lo*^. 

#if  fYlk  1Lr«4k«]i«wv1 

01  \^JS  AKCoBlU^U 

IB  Atmospheres. 

Ca++. 

0H-. 

COr-. 

HCOr.    ' 

3.16X1O-" 

138.5 

277 

0.0071 

0.0000235 

2.80X10-^" 

6.81 

13.3 

0.144 

O.OI 

9.78Xio-« 

2.377 

3.82 

0.414 

O.IO 

6.14X10"* 

1.654 

1.82 

0.593 

0.30 

2.19X10"^ 

1.476 

1.02 

0.665 

0.60 

3.73X10-^ 

1-459 

0.787 

0.672 

0.787 

3.85X10-^ 

1-459 

0.774 

0.672 

0.80 

6.07X10"^ 

1.473 

0.614 

0.666 

I 

7.62Xio"^ 

2.051 

0.147 

0.478 

3 

7.63X10-^ 

3.777 

0.034 

0.260 

7 

2.15X10"^ 

5. 197 

0.0174 

0.188 

10 

2       Xio-^ 

5.09 

0.0182 

0.19 

9.96 

2.5    XlQ-^ 

5.46 

0.0157 

0.18 

10.54 

3       Xio-^ 

5-79 

0.0140 

0.17 

11.22 

3.5  Xio"^ 

6.08 

0.0126 

0.16 

11.82 

4       Xio-^ 

6.3s 

O.OII5 

0.16 

12.36 

4.5  X10-* 

6.59 

0.0107 

0.15 

12.86 

5      X10-* 

6.82 

O.OIOO 

0.14 

13  32 

Total  Ca, 

Mols.  per 

Liter 

Xxo-«. 


5.52 

5-93 
6.31 

6.64 

6.94 
7.21 
7.46 


Grams 

CaCOaper 

Liter. 

2 

0.074 

0.026 

0.018 

0.016 

0.0159 

0.0159 

0.016 

0.022 

0.040 

0.056 

0.055 

0.059 

0.063 

0.066 

0.069 

0.072 

0.07s 
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The  Scx,ubilitt  of  Calcium  Carbonate  (Calctte)  in  Water  at  i6*  in 
Contact  with  Air  Containing  Partial  Pressure  P  of  COj. 

(Caic.  from  Schlocsing,  1873,  and  Engd,  1888,  by  Johnston,  1915.) 

Total  Ca,  Mob.  Total  Ca(HC0i)t  ^^^  f!?^  Total  Ca,  Mob.ToUl  Ca(HCO^, 
per  Liter.         %''<-i-  •«'-  t  ;*....         '^  01  vaj»  in         .^.  r  Um,m         mj^^i.  ..i..  t  :*^. 

0.000746 
0.000850 


Partial  Pressure 

PofCOiin 

Atmospheres. 

0.000504 
0.000808 


0.00333 
0.01387 
0.02820 
0.05008 
0.1422 

02538 


0.001372 
0.002^31 
0.002965 
0.003600 
0.005330 
0.006634 


Mols.  per  Liter. 

0.000731 
0.000837 
0.001364 
0.002226 
0.002961 
0.003597 
0.005328 
0.006632 


Atmospheres. 
0.4167 

0.5533 
0.7297 

0.9841 

I 
2 

4 
6 


per  Liter. 

0.007825 

0.008855 

0.00972 

0.01086 

0.01085 

O.OI4II 

0.01834 

0.02139 


Mols.  per  Liter 

0.007874 

0.008854 

0.00972 

0.01086 

0.01085 

O.OI4II 

0.01834 

0.02139 


The  SoLUBBurnr  of  Calcium  CarbonateI  (Calcitb)  in  Water  at  25*  in 
Contact  with  COs  Under  Increasing  Pressures.    (McCoy  and  Smith,  19x1.) 


Approx.  Pres* 
fore  of  COi  in 
Atmospheres.* 

O.I 

I.I 

9.9 
13.2 
16.3 


?s- 


t 


Mols.  per  Liter  Sat.  Solution. 
HsCOi. 
0.003522 
0.03728 

03329 
0.444 
0.550 
0.858 


Cms,  per  Liter  Sat.  Sol. 


Ca(HCOi),. 

O.OO4I16 

0.009734 

0.02236 

0.02495 

0.02600 

0.02603 


HsCOft. 
0.22 

2.3 
20.6 

27. 5 
34.1 


CaCHCOOt. 
0.67 
1.58 
3.62 
4.04 
4.21 


Solid  Phase. 

CaCQi 

ti 

(t 

(t 

Ca(HCO,)j 


53-2  4-22 

U80  remarks  under  Ferrous  Bicarbonate,  p.  336. 


*  Calc.  by  Henry's  Law  from  COi  concentrations.    Seei 

These  results  show  that  the  solution  becomes  saturated  with  Ca(HCOi)t  at 
about  15  atmospheres  pressure  of  COi,  and  it  would  be  theoretically  possible  to 
convert  all  the  CaCOi  to  Ca(HCOs)t  bv  introducing  sufficient  CO2  at  pressures 
p;reater  than  15  atmospheres.  Under  the  conditions  of  the  present  experiment. 
It  was  calculated  that  more  than  3  months  time  would  have  been  required  for 
the  complete  conversion. 

The  solubility  of  calcium  carbonate  in  water  saturated  with  COi  at  one  at- 
mosphere pressure  was  found  by  Cavazzi  (1Q16)  to  be  1.56  gms.  CaCOi  at  o^ 
and  1. 1 752  gms.  at  15°.  A  supersaturated  solution  prepared  by  passing  a  rapid 
stream  of  COi  through  sat.  Ca(OH)s  solution  at  15^  contained  2.29  gms.  CaCOi. 

S(x«UBiLiTY  OF  Calcium  Carbonate  in  Water  at  15*.  (TreadwcU  and  Reuter,  1896.) 

(Among  the  investigators  who  have  reported  results  upon  the  solubilitv  of  calcium  carbonate  may 
be  mentioned.  Coasa,  1869;  Schlocsiog,  1872;  Caro,  1874;  Rod,  i88r-88;  Irving  and  Young,  1888;  Ander- 
son, 1888-89;  Engel,  1888;  Luhavin,  1892;  PoUacd,  2896.) 


oc.  COi  per  100  cc 

Gaseous  Phase 
(o*  and  760  mm.). 

8.94 

Partial  Pressure 

of  COi  in  mm. 

Hg. 

67.9 

6.04 

45-9 

S-4S 
2.18 

41.4 
16.6 

1.89 

14.4 

1.72 

131 

0.79 

6 

0.41 

31 

0.25 
0.08 

1.9 
0.6 

Gms. 

per  200  cc.  Saturated  Solution. 

Free  COi. 

Ca(HC0i)t. 

Ca. 

O.IS74 

0.1872 

0.0462 

0.0863 

0.175s 

0.0433 

0.0528 

0.1597 

0.0394 

0.0485 

0.1540 

0.0380 

0.0347 

0.1492 

0.0368 

0.0243 

O.I33I 

0.0329 

0.0145 

0.1249 

0.0308 

0.0047 

0.0821 

0.0203 

0.0029 

0.059s 

0.0147 

.  ■  • 

0.0402 

0.0099 

... 

0.0385 

C.OO95 

Therefore  i  liter  sat.  solution  at  i^^  and  o  partial  pressure  of  COi  contains 
0.38J  gram  Ca(HCOs)f.  Determinations  similar  to  tne  above,  made  in  o.i  fi 
NaCl  solutions  at  15**,  are  also  given.  It  is  pointed  out  by  Johnston  (1915),  that 
although  Treadwell  and  Renter  made  very  painstaking  analyses,  their  mode  of 
working  did  not  secure  equilibrium  conditions,  a  fact  which  is  borne  out  by  the 
lack  of  constancy  of  the  calculated  solubility-product  constant. 


193  CALCIUM  CABBONATB 

SOLUBILITT  OF  CALCIUM  CARBONATE   (CaLCITE)   IN  WaTER  IN  CONTACT 

WITH  Air  at  Different  Temperatures.  * 

(Wells.  1915) 

(Joplin,  Mo.,  calcite  was  used.  The  solutions  were  kept  in  a  thermostat  and 
agitated  by  a  current  of  out-door  air  filtered  through  cotton  and  washed  by 
water.  The  COj  content  of  the  air  varied  from  5.02  to  3.27  parts  per  10,000. 
The  calcium  content  of  the  solutions  was  determined  by  titrating  with  0.02  n 
NaHSO^,  using  methyl  orange  as  indicator.  The  solutions  were  slightly  acid 
to  phenolphthaleine,  showing^that  the  calcium  was  present  chiefly  as  bicarbonate.) 


0 

Gms.  CaCOi  per  Liter. 
0.081 

10 

20 

25 

0.070 
0.065 
0.056  (0.046) 

30 

0.052 

40 

so 

0.044 

0.038  (0.029) 

Results  in  parentheses  by  Kendall  (191 2).  In  connection  with  these  it  is 
stated  by  Johnston  (19 15),  that  assurance  is  wanting  that  the  partial  pressure  of 
CO^  was  the  same  at  both  temperatures  and  the  results  are,  therefore,  not  neces- 
sarily comparable. 

Solubility  of  Caixium  Carbonate  in  Water  at  Different  Temperatures 
AND  IN  Contact  with  Air  Containing  Different  Partial  Pressures  ov 
COi. 

(Leather  and  Sen,  2909.) 

Results  at  15^  Results  at  25''.  Results  at  40®. 

Partial  Partial  Partial 

Pressure      Gma.  per  Liter  Sol.      Pressure        Gms.  per  Liter  Sol.       Pressure     Gms.  per  Liter  Sol. 

C(^in  Gas      CaCO^  cST  C(hm  Gas      CaCO^  CO^  CCX|,in  Gas   CaCOi.         CQ^    ' 

Phase.  Phase.  Phase. 

0.8         0.193      O.II7        0.7        0.159      0.091  0.6      0.136      0.078 

1.5  0.193  0.152  1.6  0.177  o.iii        1.7  0.143  0.085 

1.7  0.238  0.135  4*^  0.341  0.208        2.9  0.175  0.106 

6.8  0.445  0.327  7.8  0.446  0.301        3.5  0.232  0.169 

9.9  0.627  0.456  16.5  0.539  0.522  7  0.284  0.234 
13.6  0.723  0.560  30.1  0.743  0.715  14.9  0.384  0.293 
14.6  0.686  0.623  35.5  0.755  0.803  22.2  0.427  o  333 
31.6  1.050  1.117  31-7  0.480  0.476 

Similar  results  also  given  for  20**,  jo®  and  35". 

The  mixtures  were  constantly  agitated  at  constant  temperature.  The  solid 
phase  in  each  case  was  found  to  be  CaCOs  and  it  is  concluded  that  Ca(HCOs)s 
cannot  exist  in  this  solid  state  above  15°. 

In  discussing  the  experiments  of  Deather  and  Sen,  Johnston  (1015)  points 
out  that  their  method  of  analysis  gives  low  results  for  COs.  A  calculation  of 
the  data  yields  verv  irregular  results  and  the  most  that  can  be  deduced  from 
them  is  that  the  solubility-product  constant  of  calcite  probably  decreases  some- 
what with  temperature,  becoming  apparently  about  0.5  X  lo"*  at  40®. 

Data  for  the  solubility  of  CaCOs  in  boiling  water  are  given  by  Cavazzi  (1917). 

Data  for  the  solubility  of  calcium  carbonate  in  water  containing  excess  of 
carbon  dioxide  are  also  given  by  Seyler  and  Lloyd  (1909).  The  experiments 
were  made  at  room  temperature.  Additional  experiments  showed  tnat  small 
amounts  of  CaCl«,  CaSOi  or  NaHCOs  did  not  affect  the  solubility^product  con- 
stant. Small  amounts  of  NaCl,  N.asS04  and  MgS04,  containing  no  ion  in  common 
with  CaCOi,  resulted  in  an  increase  of  the  total  calcium  in  the  solution. 

Data  for  the  solubility  of  calcium  carbonate  in  water,  determined  by  the  con- 
ductivity method,  are  given  by  HoUeman  and  by  Kohlrausch  and  Rose  (1893). 
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Solubility  of  Calcium  Carbonate  in  Aqueous  Solutions  op  Ammonium 

Chloride. 


Results  at  i2*-i8*. 

(Cantoni  and  Goguelia,  1905.) 

(F]aaks>llowed  to  stand 
98  days.) 

Gms.  per  Liter  Sat.  SoL 


Results  at  23"*. 

(Rindell,  1910O 
(Constant  agitation 
^  24  hrs.), . 
Gms.  per  Liter  Sat.  Sol.' 


Results  at  60^  for  Calcite  and  Aragonite. 

(Wazynski  and  Kouropatwinaka, 
1916.) 


Urns,  per  Liter. 


Gms.  per  Liter. 


NH«a. 

535 
100 

200 


CaCOk. 
0.423 
0.609 
0.645 


NH4CI. 

6.7 

134 
26.8 

S3S 


CaCOi. 
0.285 

0.373 
0.502 

0.678 


NHaQ. 
O 
1.07 

5-35 
X0.70 

26.76 

S3  52 
160.56 


Calcite. 
0.028 
0.164 

0.333 

0.4S3 
0.664 

0.934 
Z.2X 


NH4CI. 

o 
1.07 

5. 35 
X0.70 

26.76 

53-52 
Z60.56 


AragoDite. 
0.041 
0.184 

0.371 

0.505 
0.728 

1. 015 

1.36 


S(X.UBILITT   OP   CaIXIUM   CARBONATE   IN   AquEOUS   SOLUTIONS  OP   AMMONIUM 

Nitrate  and  of  Triammonium  Citrate. 
In  Aq.  NH4NOS  at  I8^  InAq.NH4NOsat25^  In  Aq.  Triammonium  Citrate  at  25'. 


(Berjuand^osminiko,  1904.) 
Gms.  per  Liter  Sat.  Sol. 
MH4NO1. 


(RIndell,  1910.) 
Gms.  per  Liter  Sat.  Sol. 


O 
5 

zo 
20 

40 
80 


CaCOi. 
0.I3I 
0.2IX 
0.258 

0.340 
0.462 

0.584 


NH«N0i. 

S 
10 

20 
40 


CaCOi. 
0.200 
0.278 

0.383 
0.526 


(RindeU,  19x0.) 

Mols.  Citrate 
per  Liter. 

Gmsi.  CaCOi 
per  Liter. 

0.0625 
0.125 
0.250 
0.500 

1.492 
2.264 
3.980 
6.687 

Solubility  of  Calcium  Carbonate  in  Aqueous  Solutions  of  Magnesium 
Chloride,  Magnesium  Sulfate,  Sodium  Chloride  and  Sodium  Sulfate 
Under  COs  Pressure  of  Two  Atmospheres.    (Ehiert  and  Hempei,  1912.) 


Ao.  Salt 
S<Mution. 

MgCl>.6HiO 


« 
« 

t( 
ti 
tt 

ti 
tt 


NaQ 


Gms.  Hy- 
x«      drated  Salt 
*  per  2000  Gms. 
HsO. 

5      o 

5      6.1 

5     50 
5     86.9 

s   350 

S    700 

5    "SO 

5    1725 
5   2300  sat. 

5     28 


Gms.  CaCOi 
per  1000  cc 
Solvent. 

a.  337 
2.352 

3.404 
4.083 

3.301 
2.736 
2.205 
1.706 
1.406 
3.280 


Aq.  Salt 


a, 


Solution. 


NaCl 

ti 

tt 
tt 
tt 
tt 


MgS04.7HsO 
NafS04.ioHtO 


« 


f. 

5 

5 

5 

S 

5 
8 

14 
14 
14 
14 


per  1000 
Gms.H/) 

50 
86 
106.9 

175.6 
263.4 

351.2 

(sat.) 

137.7 
(sat.) 


per  1000  oc 
S(4vent. 

3740 

3.783 
3.690 

3  350 
2.81X 
2.163 
2.177 
0.914 
1.406 
1.920 


Solubility  of  Calcium  Carbonate  in  Aqueous  Solutions  of  Potassium 
Chloride  and  op  Potassium  Sulfate  at  25°.    (Cameron  and  Robinson.  1907.) 

Results  Tor  Aqueous  KCl:  Results  for  Aqueous  K1SO4: 


In  conuct  with  air.   ^^^^1^^  f^^^_  In  contart  with  air. 


In  contact  with  i 
atmosphere  of  C0|. 


Gms.  per 

xoo  Gms. 
Sol. 

Gms.  per  xoo  Gms. 
^t.  Sol. 

Gms.  per  xoo  Gms. 
Sat.  Sol. 

Gms.  per 
Sat. 

100  Gms. 
Sol. 

KCl. 

CaCOi. 

KCl. 

CaC0«. 

K9SO1.         CaCOi. 

K1SO4 

CaO. 

O 

0.0013 

0 

0.062 

X.60         0.0104 

0.69 

0.69 

39 

0.0078 

3-9 

O.I4S 

3.15         O.0116 

X.37 

0.69 

7-23 

0.0078 

7.23 

0.150 

4.73         0.0132 

1.67 

0.47* 

13.82 

0.0072 

13.82 

0.16s 

6.06         0.0148 

2.18 

0.30* 

18.21 

0.0070 

18.21 

O.IS4 

8.88        0.0192 

2.99 

0.24* 

26 

0.0060 

26 

0.126 

XO.48        0.0188 

*  Solid  phase  syngenite. 

One  liter  aqueous  solution  containing  223.8  gms.  KCl  dissolves  0.075  gm. 
calcite  at  60". 

One  liter  aqueous  solution  containing  223.8  KCl  dissolves  0.093  gm.  aragonite 
at  60°.  (Waiynaki  and  Kouzopatwinska,  1916O 
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Solubility  ^OF  CALcnnf  Carbonate  in  Aqueous  Solutions  of  Sodium 

Chloride  at  2$"*. 


Solutions  in  contact  with. 
COi  Free  Air. 

(Camenm,  Bell  and  Robinson,  1907.) 
Cms.  per  100  Gms.  H1O. 


Ordinary  Air.         CQi  at  One  Atmos.  Pressure. 

(Cameron  and  Seidell,  1909.)  (Cameionp  Bell  and  Robinson,  1907.) 


Gms.  per  100  cc.  Sat.  Sol. 


Gms.  per  100  Gms.  lUO. 


NaCl. 

CaCC: 

NaCL 

CaCOfc 

'  Nan. 

CaCO^ 

1.60 

0.0079 

I 

O.OII2 

1.49 

0.150 

S.18 

0.0086 

4 

0.0140 

5-^9 

0.160 

925 

0.0094 

8 

0.0137 

11.06 

0.174 

11.48 

0.0104 

10 

0.0134 

15.83 

0.172 

16.66 

0.0106 

IS 

O.OII9 

19.62 

0.159 

22.04 

o.oiis 

20 

0.0106 

29.89 

0.123 

30.50 

0.0II9 

25 

0.0085 

35.85 

0.103 

Data  for  the  solubility  of  calcium  carbonate  in  aqueous  solutions  of  mixtures 
of  sodium  chloride  and  sodium  sulfate  in  contact  with  air  and  with  CQi  are 
given  by  Cameron,  Bell  and  Robinson  (1907). 

Data  for  solubility  of  CaCOi  in  aqueous  NaCl  and  other  salt  solutions,  de- 
termined by  boiling  and  cooling  the  solution,  are  given  by  Gothe  (191 5). 

Data  for  the  solubility  of  mixtures  of  calcium  carbonate  and  calcium  sulfate  in 
aqueous  solutions  of  sodium  chloride  at  2$\sLre  ^ven  by  Cameron  and  Seidell  (1901 ). 

Data  for  the  solubility  of  mixtures  of  calaum  carbonate  and  calcium  sulfate 
in  aqueous  solutions  of  mixtures  of  sodium  chloride  and  sodium  sulfate  at  25^,. 
in  contact  with  air  and  with  COi,  are  given  by  Cameron,  Bell  and  Robinson  (1907). 

One  liter  aqueous  solution  containing  175.5  S^s*  NaCl  dissolves  0.062  gm. 
calcite  at  60°. 
One  liter  aqueous  solution  containing  175.5  S™^.  NaCl  dissolves  0.071  gm. 

aragonite  at  60®.  (Waiynski  and  Kouropatwinska,  1916O 

SOLUBIUTT  OF  CaLCIUM  CARBONATE  IN  AqUBOUS  SOLUTIONS  OF  SODIUM 

Hydroxidb  in  Contact  with  COs  Frbb  Air. 

(LeBlanc  and  Novotny,  2906.) 


Solvent. 

Water 

About  o.oooi  n  NaOH 

Ati8*. 

0.0128 
0.0087 

At  9S*-ioo\ 
0.0207 
0.0096 

"      o.ooion      " 

0.0042 

0.0069 

"      o.oioon      " 

0.0042 

0.0057 

Data  on  the  equilibrium  in  aqueous  solutions  of  CaCOi,  NasCOi  and  NaOH 
are  given  by  Wegscheider  and  Walter  (1907). 

Solubility  of  Calcium  Carbonate  in^Aqubous.Solutions  of  Sodium  Sulfatb. 
Solutions  in  contact  with: 


COi  Free  Air  at  25^ 

(Cameron,  Bell  and  Robinson,  1907.) 
Gms.  per  xoo  Gms.  HiO. 


NaaSOi. 
0.97 
1.65 
4.90 

12.69 

14.55 
19.38 

23.90 


CaCOi.  ' 
0.0151 
0.0180 
0.0262 
0.0313 
0.0322 
0.0346 
0.0360 


Ordinary  Air  at  24^. 

(Cameron  and  Seiddl,  190a.) 

Gms.  Total  C:a 
per  Liter  Calc. 


Gms.NaaSOi 
per  Liter. 


5 
10 

20 

40 
80 

150 
250 


CaCHCO^ 

0.175 
0.232 

0.277 

0.332 
0.400 

0.510 

0.725 


Freezinff-point  data  for  mixtures  of  calcium  carbonate  and  calcium  chloride 
are  given  by  Sackur  (1911-12). 
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CALCIUM  CHLORATE  Ca(C10i),.2HsO. 

100  grams  saturated  aqueous  solutioa  oootain  64  grams  Ca(C10i)s  at  18®. 

Density  of  solution  is  1.729.  (Mylius  and  Funk,  X897O 

OALOIUM  CHLORIDE  CaCl^ 

Solubility  in  Water 


^  Ann.  cfaim.  payaic. 


(Rooaeboom^Z.  phyaik.  Chem.  40  42,  "So;  see  also  Mulder;  Ditte  —  Compt.  rend.  93*  a4a,  'Sx;  Eaad- 


Gins.Caaiper 

100  Gms. 

Water.  Soludon. 


Solid 
Phaae. 


-55 
-25 

o 

10 

20 


42.5 

50.0 

59  5 
65.0 

74. 5 


30.2  102.7 
20  91 .0 
29.8  100.6 

40  115-3 
20  104.5 
29.2  112. 8 

3S  I" -5 
38.4  127.5 
45-3  130 -2 


29 
33 
37 
39 
42 

50 
47 
50 
S3 

SI 
S3 
55 
56 
56 


g  Ice  +  Caas^H^ 
n    Caa«j6HaO 


3 
4 

7 

7 
6 

I 


Caa«j6HaO 
CaCla^HaO 
CaQajdHsO 
CaClt^HfO 
CaCla.4HaO« 
.4H80a+^6H^ 
4    .4HsOa. 

I    Caa,-4HjO^ 

Q   .4HsO^  +  ^H^ 
O   -|H,0^ 

O   4HsO^  +  Caal.aHaO 
6   ^H|0  a  4- CaGa-aHiO 


Gms.  CaOt  per 
t»,  100  Gma. 

Water.    Soludoo. 

60  136.8 

70  141. 7 

80  147  0 

90  152.7 

100  159  o 

I20  173  0 

140  191  .0 

160  222.5 

170  255 .0 

17s  5  297  o 

180  300.0 

200  311. o 

235  332  o 

260  347.0 


Solid 
Phase. 


jy.g  CaCls.sHsO 

58.6  CaCls.aHaO 

^g  ^  Caaa.sHaO 

5q  5  CaCla.3H80 

61.4  Caaa.sHsO 

63.4  Caaa.aH,0 

65.6  CaCla.sHiO 
5^.0  Caaa.2HsO 
yi,g  Caas^sHaO 
^.    oiCaCla-sHaO 

74o{+Caa».iisO 

75.0  CaOsJIsO 

75.7  CaOt^H^ 

76.8  Caaa.HsO 
77.6  CaClt.HsO 


Density  of  saturated  solution  at  o""  -  1.367,  at  15^  »  1.399,  at.  18^  »  1417; 
at  25*  -  1.47. 

Solubility  of  Calcium  Chloride  in  Aqueous  Solutions  op  Hydrochloric 

Acid  at  o®. 

(Engd,  1887-) 

Gms.  per  xoo  cc.  Sat.  Sol. 


CaCls. 

HCl. 

d^  of  Sat.  Sol. 

CaCl*. 

Ha. 

d^  of  Sat.  Sol. 

51.45 

0 

1.367 

29.84 

15.84 

1.283 

46.45 

3.32 

1-344 

20.12 

23.15 

.  1.250 

42.80 

583 

1.326 

11.29 

34.62 

1.238 

36.77 

10.66 

1. 310 

Solubility  of  Mixtures  of  Calcium  Chloride,  Magnesium  Chloride  and 
CALauM  Magnesium  Double  Chloride  (Tachhydrite). 

(Van't  Hoff  and  Kenrick.  1913.) 
Gms.  per  xoo  Gms.  H«0. 


r. 

CaCb. 

Mgci*: 

Solid  Phase. 

16.7 

41.2 

31.6 

lfgCIt.6HkO+Caat.6H^ 

21.95 

57.1 

26 

+Tachhydrite 

28.2 

54. s 

28.4 

Tachhydrite+MgCla.6HsO 

116.7 

0 

85.63 

+         "       +Mgai.4HsO 

25 

32.3 

17.9 

+CaCb.6H^+Caai.4HsO 

28.2 

80.1 

16. 1 

+Caaa4HiO 

28.2 

88.7 

7.24 

Caai.6HaO+CaCla.4H>0 

Tachhydrate  -  2MgClj.CaClj.i2HiO. 

100  grams  HsO  dissolve  63.5  grams  CaCla  +  4.9  grams  KCl  at  7^  (M). 
100  grams  HaO  dissolve  57.6  grams  CaCls  +2.4  grams  NaCl  at  4**  (M). 
100  grams  HaO  dissolve  59.5  grams  CaCla  +  4-6  grams  NaCl  at    7^  (M), 
100  grams  H«0  dissolve  72.6  grams  CaCls  +  16  grams  NaCl  at  15    (R). 

(M)  -  Mulder.    (R)  «  Radorff. 
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SOLUBILITT  OF  CalCIUM  CHLORIDB  IN  AqUEOUS  SOLUTIONS  OF  SODIUH 

Chloride  at  25**  and  Vice  Versa. 

(Cameron,  Bdl  and  Robinson,  2907.) 


»«     wOla 


Gois.  per  xoo 

Gms.  H«0. 
NaQ. 

Solid 
Phase. 

Sat.%1. 

Gms.  per  xoo 
CaCIt. 

Gms.  H^. 
NaCl. 

Solid 

CaCls. 

Phase. 

84 

0 

Caai.6Hs0 

1.2653 

30  08 

10.70 

NaQ 

78.49 

1.846 

"  +Naa 

I . 2367 

19  53 

X8.85 

tt 

58.48 

1.637 

NaD 

1.2080 

3.9a 

32.48 

i( 

53-47 

1.799 

i( 

1.2030 

0 

35.80 

f( 

Sat 


1. 4441 
1-3651 
1.3463 
1.2831     36.80    7.77 


tt 


Solubility  of  Calcium  Chloride  in  Aqueous  Alcohol  at  Room  Temperature. 

(BOdtker,  1897.) 

Vol.         .Gms.  Vol.  Gms. 

Sdtttion  Used.  Per  Cent  CaChper  Solution  Used.  Per  Cent   CaCbpei 

Alcohol.    5  cc.  SoL  AloohoL    5  cc.  Sol. 

15  Gms.  CaC]s.6HsO  15  Gms.  CaC]s.6HiO+2o  cc: 

+  20  cc.  sdcohol        92.3      1.430         alcohol  +  2  Gms.  CaClt       99.3      x.561 
15  Gms.  CaCl,.6H«0  "      +3    "         "  99-3      1-590 

+  20  cc.  alcohol        97.3      X.409  "      +4    "         "  99-3      1.641 

IS  Gms.  CaCl|.6H«0  "      +5    "         "  99-3      x.709 

+  20  cc.  alcohol        99.3      X.429 
15  Gms.  CaCls.6HiO 

H-  20  cc.  alcohol 

+  I  Gm.  CaCls        99.3      1.529 

■ 

Solubility  of  Calcium  Chloride  in  Aqueous  Solutions  of  Acetone 

AT  20°. 

(Frankforter  and  Cohen,  19x4.) 

Measured  amounts  of  acetone  were  added  to  known  solutions  of  CaCls  in  water, 
until  opalescence,  indicative  of  the  separation  of  a  second  liquid  layer,  was  ob- 
served. The  composition  of  a  large  number  of  such  mixtures  gives  the  limiting 
values  for  the  binodal  curve  of  the  system.  Tie  lines  were  also  determined  in 
several  instances  by  using  such  quantities  of  the  three  components  that  an  ade- 
quate amount  of  each  layer  would  be  formed  to  permit  the  determination  of  the 
CaClt  in  it.  The  points  thus  located  on  the  curve  fix  the  tie  lines,  and  from  them 
the  approximate  position  of  the  plait  point  can  be  estimated. 

Points  on  the  Binodal  Curve  Composition  of  Points  Representing 

at  20*.  Tie  Lines  at  20®. 

Gms.  per  loo  Gms.  Sat.  Sol.       Gms.  per  xoo  Gms.  Upper  Layer.  Gms.  per  xooGms.  Lower  Layer. 

Acetone.  CaCia. 

9  40.5*    )  (solid  phase 

22.7  38.i6tJ     CaCW 

20.8  31.2 
20.2  28 
21  24.4 
23  21. I 
25  19 . 2 
30  15-6 
35  ".8 
40  10.5 

45  8.» 

50  7.4 

55  6.1 

60  5 

65  3-9 

70  2.8 

75  1.8 

80  X 

85  o-S 

90  0.2 

95  ^*' 

*  Point  on  solubility  curve,    t  Quadruple  point.  40 


Acetone. 

CaCk. 

Acetone. 

CaCli. 

90.2 

0.186 

28.5 

16.61 

83.3 

0.628 

34-6 

12.97 

81 

0.948 

40 

10.6 

78.5 

1. 321 

43-5 

9  36 

60 

5       (plait  point) 

60 

5 

Points  on 

the  Binodal  Curve  at  Different 

Temperatures. 

f. 

Gms.  per 

xoo  Gms. 

Sat.  Sol. 

Acetone. 

CaCl,. 

5 

31  09 

15-52 

10 

22.77 

23.64 

IS 

31  09 

15.52 

18 

30.58 

15.27 

25 

21.44 

22.25 

25 

29  83 

14.89 

30 

20.99 

21.79 

30 

29.27 

14. 62 

35 

21.14 

20.91 

35 

28.59 

14.29 

40 

19.83 

20.58 

point.  40 

27.90 

1393 

OALOIDH  CHLOBIDl  198 

Solubility  of  Calcium  Chloridb  in  a  Satukatbd  SCH,tmoM  of  Sugab  at 

(EUlBi,  1S97O 
100  grams  saturated  solution  contain  42.84,  grama  sugar  +  aj-25  grams  CaGi, 
or  100  grama  water  dissolve  135. 1  grams  sugar  +  79,9  grama  CaCli. 

100  graa.  95%  formic  acid  dissolve  43.1  gms.  CaClj  at  19°.  (Ascbwi,  191J.) 

100  cc.  anhydrous  hydrazine  diaaolve  16  gms,  CaCli  at  room  temp. 

(Welsh  um)  BrodcnoD.  191s.) 
100  gma.  propyl  alcohol  dissolve  to.75  gms.  CaCli  (temp.?).  (Schlunp, iSm.1 


CaCI,+CaF,   i)  {2 
CaCi,+CaI,  (i) 
CaCl,+CaOi;3) 
CaCL,+CaSiO,  (4) 
CaCli+CaSO.  (3) 
CaCI,+CuCl  {5) 


CaCI,+PbC 
CaCl,+LiC: 
CaCi,+Mgl 
CaCI,+Mn< 
CaCl,+KCI 
CaCl,+Na( 


SnCl,  (5) 
ZnCI.  CS) 


i  XinndedF ,  tciia:  (5) 


(i)  -  RuB  iDd  Plato.  1903;  (1)  -  Plato.  1907;  <i)  -  Sickur.  1911-11;  U)  ' 
-  M«oBe,  loii;  (6)-  SMdanninl,  ion;  ())  -  Suwoonini,  1913;  (g)  —  Sando 
RDC,  1914;  (10)  -  Schaeler,  1914. 

CALCIUM  CHLOBnn  ACITAHIDATI  CaCL.sCH.CONH,. 
SoLUBO-mr  m  Acetawidb  at  Various  TEMPERATtntEs,  Deteruined  by  t 


G»..^ 

^.•^ 

Synthetic 

(Mcmdiut 

Solid 

Pbiae. 

Metho 
t*. 

Gm 

£f 

DO  Gnu. 
Sol. 

Sdid 

*°-        (5 

^^^} 

-CaCb. 

•^s- 

-CO., 

Phut 

8a  m.  pt. 

0 

0 

cacoNa 

100 

65.6 

=5-3 

ij 

78 

74 

66 

54- 

46  Eutec 

S8 

8 

IS -4 
27 

39-2 
45 

48.  s 

31 

59 
10.4 

iS-i 
173 
18.7 

"  +..6 

ISO 
165 

184 

186  tr. 

70 

74 
80 
8S 
9» 
pt.94 

6 
S 

5 
5 

a?. I 

3S.8 

31 

3»-9 

34.8 

364 

"+c«cw;> 

62 

64  tr.  pt. 

54-5 
62.1 

23-9 

..6+1.3 

200 

2JO 

97 

5 

37-S 
38-S 

ccw?) 

=  CaCI,.6CH,C0NH,. 


1.3  -  CaC1^3CH,C0NH,. 


CALCIUH  CBLORIDK  AGITIC  ACIDATE  CaCI,.4CH|COOH. 

Solubility  in  Acetic  Acid  at  Various  Teupekatukbs,  Detbruinbd  by  the 


Synthetic 

Method. 

f. 

"-ffi 

a°"» 

Solid 

Phaie. 

r. 

Gnu.  per  loo  GnB. 

S>t.  Sol. 

^Siff- 

-CCh. 

''gaS-l-cc 

16. 

am.pt. 

0 

0 

cacooH 

40 

S4-7        17-3 

15 

18 

5-7 

45 

63            19 

9 

14 

27 

8-5 

50 

69. S        " 

9 

13 

34 

10.7 

60 

79  S        'S 

II. 

I  Eutec 

42 

13-3 

"+i-t 

65- 

84. S        '6 

7 

30 

47-6 

15 

■  -4 

70 

91. a        28 

8 

35 

SO 

15-8 

" 

73  m-  pt. 

100           3' 

6 

1-4 

-  CaCl,.4CH,C00H. 
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CALCIUM  CHLORIDE  ALCOHOLATES  CaCls.3CH.OH,    CaCls.3CH»0H. 

(The  compounds  were  prepared  by  mixing  anhydrous  CaCls  with  the  alcohbf. 
In  the  case  of  the  methyl  alcohol  compound,  the  tri  CHiOH  salt  crystallizes 
above  55^,  the  tetra  salt  below  this  temperature.) 

SOLUBIUTY  OF  EaCH  IN  THB  RESPECTIVE  AlCOHOL  AT  VARIOUS  TSMPBKATUSBS, 

Determined  by  the  Synthetic  Method. 

(Menachutkin,  1906.) 

Results  for  CaCls.3CHiOH.  Results  for  CaCls.3CsHiOH. 


Cms.  per 
t*    .          Sat. 

100  Cms. 

Cms.  per  xoo  Gnu. 

Sat.  Sol.               Solid 

Cms.  per  100 

Gms. 

Sol.                 Solid' 

f. 

f. 

Sat.  Sol. 

L.                                                                     T»l 

T*l- 

-»- 

CaCH-aCHiOH-Gaat. 

CaCls-aCHtOH-CaCIs. 

CaCls.3CiHi0H 

-CaCl,. 

0        33-3 

17.85         M 

95 

66.3 

35. 5       1.3 

0 

34.8 

15.5 

10        37.6 

20.15          " 

"5 

70.3 

37 

6 

20 

46 

20.5 

20        42 . 3 

22.6 

13s 

75.2 

40 

3        " 

40 

58.7 

26.1 

30       47 

25.2 

155 

81.8 

43 

8       " 

60 

73 

32.5 

40        52 

27.8 

165 

86.2 

46 

.2        " 

70 

80.8 

36 

SO       57-3 

30.7 

170 

89.5 

47 

9       " 

80 

86.8 

38.7 

55       60 

32.1               " 

174 

93.5 

50 

.1        " 

85 

89.2 

39.7 

56       61.3 

32.8 

177* 

100 

53 

.6       " 

90 

91.9 

40.8 

55       60.5 

32.4              "+1.3 

190 

•   •  • 

55 

7     i.x(?) 

^5* 

96.2 

42.8 

75       63.1 

33-8            x<J 

215 

•  •   ■ 

•  M.  pt. 

C1,.3CH,( 

57.7 

97* 

100 

44.5 

14  «  Caat4CH,0H.    1.3 

=  Ca 

3H, 

i.i  -  CaCl,.CH,OH. 

OALOIUM   OHBOMATK  CaCrO<. 

Solubility  op  the  Several  Hydrates  in  Water. 

(Mylius  and  Wrocbem  —  Wias.  Abh.  p.  t.  Reichanatalt  3,  463.  '00.) 
Gms.  CaCr04  per  100  Gma.  Mob.  Ca(>0« 


'  Water.           Solution.' 

ucr  iw  juois. 

H,0. 

•  . 

Water. 

Solution.' 

per  100 X 
HgO. 

Sdid  Pbaae,  «  CaCrO«.3H90. 

(Mnnodinic.) 

Solid  Phase.  CaCr0«.iH|0. 

0        173          14-75 

2.0 

0 

7-3 

6.8 

0.84 

18           16.68           14.3 

1-93 

18 

4.8 

4.4 

051 

20           16.6             14.22 

1-93 

31 

3  84 

3-7 

0.44 

30           16.5              13.89 

1.85 

38- 

S    2-67 

2.6 

0.31 

45        143          "53 

1.65 

SO 

1.63 

1.6 

0.19 

Solid  Phase,  fi  CaCrO«.aHaO  (Rhnmbic.) 

60 

113 

I.I 

0.13 

0        10.9           9.8 

I   25 

ICO 

o.Ci 

0.8 

0.09 

i3        II. 5          10.3 

1-33 

SoUd  Phaae.  CaCrO«. 

40        II. 6          10.4 

1-34 

0 

45 

4.3 

0.52 

SoUd  Pbaae.  CaCr04.HsO 

■ 

18 

2.32  - 

2.27 

0.27 

0         130           II. 5 

1.50 

31 

2.92 

1.89 

0.22 

18        10. 6            9.6 

1.22 

so 

1. 12 

I. II 

0.13 

25           10. 0               9.1 

IIS 

60 

0.83 

0.82 

O.II 

40             8.5               7.8 

0.98 

70 

0.80 

0.79 

0.09 

60         6.1            5.7 

0.70 

100 

0.42 

0.42 

0.05 

75          4-8           4-6 

0.56 

100        3.2           31 

0.37 

Densities  of  the  sattirated  solutions  of  the  above  several  hydrates 
at  18®  are:  a  CaCr04.2H,0,  1.149;  jS  CaCr04.2H80,  1.105;  CaCr04.HA 
X.096;  CaCr04.iH,0,  1.044;  CaCr04,  1.023. 

100  cc.  29%  alcohol  dissolve  1.206  g^rams  CaCr04. 
xoo  cc.  53%  alcohol  dissolve  0.88  gram  CaCr04. 

(Frewnius— Z.  anal.  Chem.  aob  67s*  '91 0 
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CALCIUM  CINNAMATE  Ca(CeH».CH:CHCOO)s.3H20. 

SCX^UBILITY  OF  CALCIUM  CiNNAMATB  AND  ItS  ISOMERS  IN  SEVERAL 


Name  of  Salt. 

Calcium  Cixmamate 


« 
(( 
It 
it 

u 
u 
ti 
it 
ti 
tt 
tt 

(C 


« 
it 
tt 


IsodnnaiBAte 


« 


AUodimamate 
It 


tt 


Hydrodnnamate 


tt 
tt 
it 


Solvents. 


Formula. 


Ca(CACH:CHC00)s.3H|0 


i< 


w 


Ca((>HiO|)>.3H|0 


(( 


Ca(CtHiO^,.3H|0 
Ca(C*HiOk),.3H/> 


M 


Ca(C*HiOk)s?H|0 


«« 


Solvent. 

Water 

{( 

tt 
tt 
tt 

Acetone 
tt 

Water 

Acetone 

it 

tt 

Water 
Acetone 


3 

15 
36 

100 

20 

20 

30 

20 

14 

19 
37 

«5 


1903 


(x)  «  De  Jopc,  1909;  (a)  *  Tanigi  and  Checc^C  zQox;  (3)  *  MirhaH,  1901;  (4)^1 
>3;  (5)  *  Micnael  and  Garner,  1903. 


CALCIUM  CITRATE  Ca«(C<H»07),.4HsO. 

Solubility  in  Water  and  in  Alcohol  at  i8*  and  at  25*. 

(Paithea  and  HUbner,  1903.) 

Grams  Caj(C«a0r)MHi0  per 
Solyent.  i<^  Gms.  Solvent  at: 


Water 

Alcohol  (Sp.  Gr.  0.8092  =  95%) 


0.08496 
0.0065 


as*. 

0-0959 
D.O089 


EQXnLIBRIUM  IN  THE  SYSTEM  CaLCIUM  OxIDB-CiTRIC  ACID-WaTER  AT  30^ 

(van  Itallie,  1908.) 

The  compositions  of  the  solid  phases  were  determined  by  the  "Rest  Method '' 
of  Schreinemakers  (1903).  The  results  are  presented  in  the  trianeular  diagram 
and  it  was  necessaryr  to  select  the  fictitious  compound  CeHsO/.i^HiO  instead  of 
CfiHflOr  in  order  to  keep  the  citrate  component  within  the  limits  of  the  diagram. 
This  is  in  harmony  with  the  choice  of  anhydrides  as  components  in  the  inorganic 
oxy  acid  systems. 


Gms.  per 

xooGms. 
Sol. 

Solid  Phase. 

Gms.  per 

xoo  Gms.  Sat. 
Sol. 

Solid  Phaae. 

CiHsOr. 
liHiO. 

CaO. 

aHgOf. 
liHsO. 

CaO. 

55.86 

0 

r4H(Or.H/) 

ao.3 

0.35 

CiH«OiCMHdO 

54.8 

G^.24 

IC 

16.3 

0.33 

II 

554 

0.35 

"  +(CJIi07),Ca.3H/) 

"■5 

039 

14 

S3. 7 

0.40 

(CsH707)tCa.3H«0 

8.3 

0.28 

<4 

48.3 

0.52 

M 

5.2 

0.25 

M 

42.6 

0.60 

« 

4.1 

0.20 

Quadruple  pt. 

38.5 

0.77 

If 

3-2 

0.20 

■  •  • 

36. 5 

0.70 

"  +CiIW)K:a.4H,0 

2.4-0 

0.21-0. 13 

Hydrate  of  iOBM^Cuff} 

34.8. 

0.77 

C^B^ChCti^fi 

0.18 

0.24 

Quadruple  pL 

27. 5 

0.4S 

II 

0 

0.II3 

Ca(OT), 

CALCIUM  Potassium  FEBBOCYANIDS  CaK2Fe(CN)e.3HsO. 

100  parts  HsO  dissolve  0.125  part  salt  at  15^,  and  0.69  part  at  boiling-point. 

(£!unneim  and  Zimmerman,  i884.> 

100  gms.  HsO  dissolve  041  gm.  CaKaFe(CN)e  at  15-17^.  (Brown,  1907.) 


aoi  CALCTOM  TLUOBIDK 

CALCIUM  FLUOBIDK  CaF^ 

One  liter  sat.  aqueous  solution  contains  0.016  gm.  CaFs  at  18^  and  0.017 
gm.  at  26^ 

One  liter  sat.  aqueous  solution  contains  0.0 131  gm.  fluorspar  at  o^,  0.0149 
gm.  at  15^  0.0159  gm.  at  25^  and  0.0167  gm.  at  ^o^.  (Rohkauicb,  1904-05. 1908.) 

Freezing-point  data  for  mixtures  of  calcium  duoride  and  calcium  iodide  are 
g^iven  by  Kuff  and  Plato  (1903)  and  for  mixtures  of  calcium  fluoride  and  calcium 
silicate  by  Karandeeff  (1910). 

CALCIUM  rOBMATE  Ca(HCOO)s. 

SoLUBiLmr  IN  Watbr« 

(Lumsdea,  1903;  tee  also  Kxasnicki,  1887.) 
^  Gms.  Ca(HCXX))i  per  100  Gms.  Gma.  Ca(H00O)«  per  loo  Gm. 

Water.  Solution.  *  Water.  Solution. 

o    16.15     1390      60    17*50     1489 
20    16.60     14.22       80    17*95     I5-32 

40      17.05       14.56        100      18.40       15.53 

Results  in  good  agreement  with  the  above  are  given  by  Stanley  (1904). 

CALCIUM    aLYCEBOPHOSPHATES   a  »  0H.CHt.CH(0H)CH2.0PQiCa» 
fi  =  OH.CH,.CH.OPO,Ca.CH,OH. 

SOLUBQJTY  OF  CALaUM  a  GlYCSROPHOSPHATB  IN  WaTBR. 

(Power  and  Tutin,  1905;  Couch,  x9i7-) 

M         Gms.  CaCaHiOa>  a*  Gms.  CaCsHvOiP 

*'     per  100  Gms.  Sat.  Sol.  I  ^'      per  xoo  Gms.  Sat.  SoL 

OS  40  35 

10  4.6  60  2.7 

20  5.2  80  1.8 

25  s  100  0.9 

Results  varying  from  1.7  to  ^.4  gms.  per  100  gms.  sat.  solution  at  or  near 
l8®  are  given  by  Rogier  and  Fiore  (1913),  Willstaetter  (1904)  and  Kinjf  and 
IVman  (19 14}.  It  is  pointed  out  by  Couch,  however,  that  since  the  solubdides 
of  the  a  and  $  isomer  differ,  and  also  that  the  commercial  product  contains 
both  isomers,  variable  results  will  be  obtained,  depending  on  the  composition  of 
the  product  and  the  method  used  for  determining  the  solubility.  These  authors 
also  show  that  increasing  amounts  of  alcohol  in  the  solvent  decrease  the  solu- 
bility of  calcium  dycerophosphate. 

lOQ  grams  HsO  dissolve  i  .66  grams  calcium  /9  glycerophosphate  at  20®.  (Couch.  1917.) 
The  results  of  King  and  Pyman  (1914)  are:  1.4  gms.  at  13^  and  i  gm.  at  15^. 

CALCIUM  HDTOATE  (Oenanthate)  Ca[CH«(CH0tCOO]i.H^. 

Solubility  in  Water. 

(Lunsden,  2903;  see  abo  Landau,  1895;  Altschul,  1896.) 
f.  o*.  ao*.  4o'.  6o*.  So*.  'IPO*, 

Gm.  Ca(C7HiiOi)s  per 

100  gms.  solution  0.94      0.85      0.81      0.81      0.97      1.24 

CALCIUM  HTBBOXIDS  Ca(OH)s. 

Recent  determinations  of  the  solubility  of  calcium  hydroxide  in  water,  as[ree- 
ing  fairly  well  with  the  average  results  given  in  the  table  on  next  page,  are  given 
by  Bassett,  Jr.  (1908),  Moody  and  Leyson  (1908),  Chugaev  and  Khlopin  (1914) 
and  Seliwanow  (1914). 

One  liter  sat.  aqueous  solution  contains  0.305  gm.  CaO  at  120^,  0.169  S^>  &^ 
150"*  and  0.084  Sni*  a^  190^-  (Herold,  xgos) 

One  liter  of  aqueous  5.2%  NH|  solution  disserves  0.81  gm.  Ca(OH)t  at  about 
ao^  CKfloowalow,  i8996> 
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CALCIUM  HTBBOXIDE  Ca(OH)t. 

Solubility  in  Water. 

(AvexEge  curve  from  the  results  of  Lamy,  1878;  Mabcm,  1883-84;  Herzfeld,  1897,  and  Guthrie,  1901.) 
Grains  per  100  Grains  H«0.  -        ^  'Grams  per  loo  Grains  llK). 


*  . 

Ca(OH),. 

CaO. 

0 

0.185 

0.140 

10 

0.176 

0133 

20 

0.165 

O.I2S 

25 

0159 

0.120 

30   . 

O.IS3 

0.116 

40 

0.141 

0.107 

Solubility 

QP   Calcium   Hyi 

Ca(OH,).  CaO. 

50  0.128  0.097 

60  O.I16  0.088 

70  0.106  0.080 

80  0.094  0.071 

90  0.085  0.064 

100  0.077  0.058 

IN   Aqueous   Solutions   of 
Ammonium  Chloride  at  25°. 

(Noyes  and  Chapin  —  Z.  phyaik.  Chcm.  a8»  sao,  '99.) 

IfiPimols  per  liter.  Grams  per  liter  of  Saturated  Solution. 

MH«a.  •      Ca(OH)t.  l^ra^CL         Ca(OH)«  -    Cad. 

0.00  20.22  0.00  1.50  1. 13 

21.76  29.08  1*165  2.16  1.63 

4352  3923  2.330  2.91  2.20 

83.07  59.68  4.447  4.42  3.45 

Solubility   op  Calcium   Hydroxide   in  Aqueous   Solutions   of 

Calcium  Chloride. 

(Zahorsky  —  Z.  anocg.  Chem.  3.  41.  '93;  Lunge —  J.  Soc.  Chem.  Ind.  xz»  88a,  'ga.) 

Coooentration  Grams  CaO  Dissolved  per  100  cc.  Solvent  at: 

clCaCl,Sol«tions.Wt.%.        ^  ^^T  J^T  ^^T  ^^ 

o  0.1374  0.1162  0.1026  0.0845  0.0664 

5  0.1370  0.1160  0.1020  0.0936  0.0906 

10  0.1661  0.1419  0.1313  0.1328  0.1389 

15  0.Z993  0.1781  0.1706  0.1736  0.1842 

30  0.1857'*'  0.2249  0.2204  0.2295  0.2325 

25  0.1661*  0.3020*  0.2989  0.3261  0.3710 

30  0.1630*  0.3680*  0.3664  0.4122  0.4922 

*  Indicates  cases  in  wliich  a  precipitate  of  calHum  oxychloride  separated  and  thus  ranoved  some  of 
the  CaClt  from  solution. 

The  results  in  0%  CaCls  solutions,  i^.,  in  pure  water,  are  high  when  compared  with  the  avenge 
results  given  above. 

Solubility  of  Calcium  Hydroxidb  in  Aqueous  Solutions  of  Calcium 

Chloride  at  25®. 

(Schreinemakers  and  Figee,  1911.) 
Gms.  per  100  Gms.  Sat.  SoL 


XUiCls. 

CaO. 

Solid  Phase. 

CaCli. 

CaO. 

Solid  Phase. 

0 

5  02 

O.IOI 

CaCOH), 

33-21 

0.245 

CaCb.4Ca0.X4Hi0 

10 

O.II5 

tt 

33-72 

0.254 

"  +CaCb.Ca0.a^O 

15  14 

0.140 

ti 

34.36 

0.173 

CaCls.Ca0.2H^ 

18.15 

0.148 

"  +CaCU.4Ca0.i4Hi0 

38-61 

0.060 

<f 

18.01 

0.152 

Caas.4CaO.X4H,0 

41.32 

0.048 

II 

21.02 

0.147 

II 

44.30 

0.030 

It 

28.37 

0.170 

II 

44.61 

0.029 

"  +CftCli.61ffiO 

32.67 

0.225 

Ca(0H),? 

44.77 

•    ■    • 

Caat.6Hs0 

Data  for  the  above  system  at  10",  25®,  40",  45",  48**,  and  50®  are  given  by 
Milikau  (1916). 

Data  for  the  solubility  of  cakium  hydroxide  in  aqueous  calcium  iodide  solu* 
tions  at  25®  are  also  given  by  Milikau. 
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SOLUBILITT  OF  CXLaUll   HYDROXIDE  IN  AqUEOUS  SOLUTIONS  OP  CaLCIUM 


Nitrate 

AT  25** 

AND  AT   100*. 

->       (Baaaett  and  Taylor,  19x4; 

see  also  Cameron  and  Robinson,  x907a.) 

• 

Results  at 

25^ 

Results  at  100''. 

Results  at  100*  (Con.). 

Gms.  per  loo  Gna. 

Gms.  per 

too  Gms. 

Gms.  per 

xoo  Gms. 

Sat. 

Sol. 

SoUd  Phase. 

Sol. 

SoUd  Phase. 

1 

Sat 

.Sol. 

SoUd  Phase. 

CaO. 

CaCNOb)^' 

CaO. 

Ca(NO»), 

CaO. 

Ca(NO,),. 

^ 

0.1150 

0 

Ca(OH)t 

0.0561 

0       Ca(OH)t 

1.576 

58.67  CasN40r.3H«0 

0.0978 

4.836 

M 

0.0550 

2.42 

tt 

1.348 

60.44 

0.1074 

9.36 

(1 

0.0624 

4.91 

<f 

1. 167 

62.82 

O.II93 

13-77 

it 

O.XIIO 

15.39 

f( 

1.077 

66.44 

0.1444 

22.46 

U 

0.1200 

16.10 

M 

1. 141 

69.12 

0 . 1650 

27.83 

It 

0.155 

21.86 

tt 

"  -fa  very 

0.1931 

32.94 

tt 

0.269 

33.03 

tt 

1.252 

70.60 

UtUeCat- 

0.2579 

40.66 

tt 

0.480 

42.26 

tt 

■ 

NflOr.lH^ 

0.3060 

44.44 

<l 

0.973 

50.94 

U 

1.203 

70.40  CttNiOr.i^O 

0.2802 

45.28  CaiN^Or-sHaO 

1. 261 

53-75 

M 

1. 103 

71.44 

II 

0.2314 

47.79 

(C 

1.477 

55  40 

" 

0.937 

73-85 

11 

0.1894 

51.07 

tt 

1.476 

55-43 

tt 

0.849 

75.74 

fi 

0.1659 

S3- 20 

tt 

1. 491 

55.65 

tt 

b.815 

76.94 

i< 

0.1486 

55-25 

tt 

1.635 

56.89 

["  +Ca«N*0». 
[         3H9O 

-0.804 

77.62 

Ca(NOj)s 

0.0836 

57 .  72  Ca(NO^MHiO  i .  686 

5703 

0.412 

77.74 

II 

0 

57-98 

•f 

1.596 

57-91 

Ca«NiOr.2H^ 

0 

78.43 

K 

Cerasine  wax  bottles  were  used  and  more  than  6  months  constant  agitation 
allowed  for  attainment  of  equilibrium  at  25*  and  4-14  days  at  100*. 

Solubility  of  Calcium  Hydroxide  in  Aqueous  Solutions  of  Calcium 

Sulfate  at  25°. 

(Cameron  and  Bell,  1906.) 


urns,  per  100  cc.  bat.  bol. 

SoUd 
Phase. 

(rms.  per  100  cc.  Sat.  Sol. 

SoUd 

CaSOi. 

CaO. 

CaSOi. 

CaO. 

Phase. 

0 

O.I166 

Ca(OH)t 

0.1634 

0.0939 

CftSOc^aHdO 

0.0391 

O.II4I 

f« 

0.1722 

O.061I 

«  ,» 

0.0666 

0.1150 

M 

.0-1853 

0.0349 

« 

o-ogss 

O.I215 

« 

O.I918 

0.0176 

« 

0.1214 

0.1242 

II 

0.2030 

0.0062 

a 

0.1588 

0.1222 

« 

+CaSO«.aHiO 

0.2126 

0 

•t 

The  mixtures  were  constantly  agitated  at  25^  for  two  weeks. 


Sqlubility  of  Calcium  Hydroxide  in  Aqueous  Solutions  of  Potassium 

Chloride  and  of  Sodium  Chloride. 

(Cabot,  1897.) 
'  In  KCl  Solution^.  In  NaCl  Solutions. 


Gms.  of  the 

r*h1orw1i* 

Gms.  CaO  per  Liter  at: 

Gms. 

C!a0  per  Liter  at: 

per  Liter.   , 

©•. 

IS*. 

99*. 

©•. 

IS*. 

99'. 

0 

30 
60 

120 

1.36 
1. 701 

1.725 
1.718 

1 31 

1.658 

1 .674 

1.606 

0.63s 
0.788 
0.876 
0.894 

,1.36 
1. 813 

•    •    • 

1.86 

1. 31 

1.703 

1.824 

1.722 

0.63s 
0.969 

1.004 

I.OIS 

240 

1.248 

1. 199 

0.617 

1-37 

1.^74 

0.771 

320 

»    •    • 

•    •    • 

«    •    • 

1.054 

0.929 

0.583 

Results  in  harmony  with  the  above  for  the  solubility  of  calcium  hydroxide 
in  aqueous  solutions  of  potassium  chloride  at  50^  are  given  by  Kembt,  d'Agostino 
and  Tdiegnno  (1908). 
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SOLUBILITT  OF  LlMB  IN  AqUBOUS  S(X«UTX0NS  OF  SODIUM  ChLORIDB  ALONB  AND 

CONTAINING  SODIUM  HtDROXIDB. 
(Kaigret,  190$.) 


r  V  o      G«>.  CaO  per  Lkcr  of  Solgtioa. 
ptf  liier.  Witkout    oJ&9^tUoK   4^J4«pH 


O 

5 
10 

so 

75 
zoo 


NikOH. 

1-3 
1.4 

1.6 

1-7 
1.3 

1.9 
1.85 


08 
0.9 
i.o 
I.I 

1.4 
1.4 


pier  liter. 
0.32 


0.55 


Gbm.  CaO  per  Liter  of  Solntion. 
p«  liter.     Withoat     o.89.NaOfl    4w09J«apH 


ISO 

I7S 
182 

225 

250 
300 


NaOH. 
1.65 

1.6 

1.4 
I.I 


perLker. 
1.25 
1.2 
1.2 
1.0 
0.9 
0.7 


per  liter. 
0.44 


0.22 


•  •  • 


Solubility   of   Calcixtm   Hydroxide   in   Aqueous   Solutions  of 

Sodium  Hydroxide. 

(d'Anflelae  —  Boll.  soc.  cliim.  [3]  ag^  938,  'oj.) 


Concentration  of  NaOH: 


N«ninlil7. 

Gma.  per  liter 

0 

0 

N/lOO 

N/as 
N/iS 

0.4 
1.6 
2.66 

N/8 

N/S 
N/a 

5  00 

8.00 

20.00 

Grams  CaO  per  Liter  Sat.  Solution  at: 


'«•. 

so*. 

TO*. 

100*. 

1. 170 

0.880 

0.7s 

0.54 

0.94 

0.65 

0.53 

0-35 

0.57 

0-3S 

0.225 

0.14 

0.39 

0.20 

O.II 

0.05 

0.18 

0.06 

0.04 

O.OI 

O.II 

0.02 

O.OI 

trace 

0.02 

trace 

0.00 

0.00 

orcalciun 

n  hydroxid 

e  and  alkali  c 

ELrbona 

and  hydroxides,  see  Bodlander  —  Z.  angew.  Chem.  18,  11 38,  '05. 


SOLUBIUTT  OF.CALCnJlI  HYDROXIDE  IN  AqUEOUS  SOLUTIONS  OV 

Glycerol  at  25^ 

(Hers  andKnoch— >Z.  anors.  Chem.  46,  193,  '05;  for  older  determniationa.  lee  Berthdot  r- Abb. 

V>^7^  UJ  4^  X76i  and  Carles —  Arch.  Pbaxm.  [3]  4,  558,  '74.) 


Density  of 
Soltttions 


I 
I 
I 
I 
I 
I 


0003 
0244 

0537 
0842 

"37 
1356 
2072 


Wt.  percent 
Glycerine 
In  Solution. 

0.0 

715 
20.44 

31  55 

40.95 
48.7 

69.2 


Miffiraols 

|Ca(0^per 

looocSonitioo. 

4-3 
8.13 

14.9 

22.5 

40.1 

44.0 

95-8 


Gms.  per  xoo  oc.  Solntka. 


Ca(OH), 

-       CaO. 

0.1593 

0.1206 

0.3013 

0.2281 

0.5522 

0.4180 

0.8339 

0.6313 

1.486 

1.125 

1. 631 

I   234 

3  550 

2.687 

Dat&  tor  the  solubility  of  calcium  hydroxide  in  aqueous  sdlotioiis  of  phenol 
at  25**  are  given  by  van  Meurs  (1916). 
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Sqlubiutt  ov  Calcixtii  Htdsoxidb  in  Aqubous  Solutions  of  Gltcbrol 

AND  OP  Cans  Sugas  at  25"". 

(Cameron  and  Patten,  19x1.) 

In  order  to  obviate  the  uncertainties  due  to  the  presence  of  a  large  excess  of 
the  solid  phase  in  contact  with  the  solutions,  the  ciear  liquids,  saturated  at  o^, 
irere  decanted  from  the  solid  and  slowly  brought  to  25^  and  constantly  agitated 
at  this  temperature,  until  equilibrium  with  the  finely  divided  solid  phase,  which 
separates  at  the  higher  temperature,  was  reached. 

Results  for  Glycerol  Solutions.  Results  for  Sugar  Solutions. 

^^of    Gms.  per  loo  Gms.  Sat.  Sol,     g^^  dbof      Gms.  per  loo  Gms.  Sat.  Sol.        Solid 

Sat.  SoL    Ca(OH)j.    aHiCOST     ?*««•  Sat.  Sol.      Ca(OH)i.      CuHflOu  !**»«• 

0.983     0.II7       O  Gs(QB)i  I  0.188       0.62     Ct(OB)t  +  Safu 

1.008     0.178       3.50  "  1. 021     0.730       4.82  " 

...        0.413     15.59  "  1.037      1.355        7.50 

1.042  0.48  17.84  "  1.067  3-21  11.90  " 
1.088  0.88  34.32  ••  1. 109  5.38  17.42  •• 
1. 149  1.34   SS04    "     1. 123  6.07   19.86 


SOLUBILITT  OF  CaLCIUII  HTDSOXIDB  IN  AqUBOUS  SOLUTIONS  OF  CaNB  SuGAB 

AT  80". 
(voo  Ginnrkcm,  29x1.) 
Gms.  per  100  Gms.  Sat.  Sol.  Solid  Gms.  per  100  fims.  Sat.  Sol.        Solid 

'       CaO        "       Su^r!      '        ?»»«.  '       EaO        *      siiSr!  Phwe. 

O.II7  4.90  Ct(OB)i  0.358  19.50         Ca(OH)t 

0.189  990  "  0.548  24.60 

0.230         14-75  *"  1.017        29.70  •• 

Solubility  op  Limb  in  Aqubous  Solutions  op  Sugar. 

(Wciaberg  —  Boll.  ■oc.  chim.  [3]  az,  775,  '99.) 

The  original  results  were  plotted  on  cross-section  paper  and  the 
following  table  constructed  from  the  curves. 

ist  series,  t®  «  i6'-i7®.  2d,  series  t®  ■-  15^ 


Gms.  Mr  xoo  Gms. 

G.  CaO  per  loo 

Cms.  per 
Sdiu 

xoo  Gms. 

tiOD. 

0.  CaO  per  no 

Sacar. 

CaO. 

Gmt.  Soiir  in  SoL 

'Sugar. 

CaO! 

Onu.  Sugar  in  SoL 

I 

0.30 

35  0 

I 

0.50 

63.5 

2 

0.56 

38.7 

2 

0.7s 

36  0 

3 

0.85 

38.0 

3 

1.02 

32.5 

4 

1. 12 

37.7 

4 

1.22 

30-3 

5 

1.40 

27  5 

5 

I -45 

28.5 

6 

1.65 

27  s 

6 

1.67 

37.7 

8 

2.22 

27.5 

8 

2.22 

37.5 

10 

2.77 

»7-5 

xo 

2.77 

27  s 

12 

3-27 

37-5 

12 

3  27 

27 -s 

14 

385 

37.5 

14 

3-85 

27  s 

In  the  second  series  a  very  much  lax^ger  excess  of  lime  was  used  than 
in  the  first  series.  The  author  gives  results  in  a  subsequent  paper,  — 
BuU.  see.  chim.  [3]  28,  740,  '00,  — which  show  that  the  solubility  is  also 
affected  by  the  condition  of  the  calciimi  compound  used,  i.e,,  whether 
the  oxide,  hydrate,  or  milk  of  lime  is  added  to  the  sugar  solutions. 

A  very  exhaustive  investigation  of  the  facion  which  influence  the  solubility 
of  fime  in  sugar  solutions  is  described  by  Claasen  (191 1). 


OALOZUM  X0D4TS 
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OALOIUM   lODATl  Ca(I0,)t.6H,O. 

Solubility  in  Water. 

(MyUn  aad  Fook— Ber.  30»  i7a4«  '97;  W.  Abb.  p.  t.  Bdchmnitalt  3»  448*  '00.) 

Mob. 
CftaO|)t 

per  xoo 
Mol6.H^. 

0.0044    Ca(I0,).6H,0 


o 
10 
18 

30 
40 

SO 

54 
60 


per  xoo 
Gou.  Sol. 

O.IO 
0.17 
0.25 
0.42 

o.6z 
089 
1.04 

1.36 


Solid 
Pboae. 


Cms.  Mols. 

CaaOt)s    Caa0k)i 
per  xoo       per  xoo 
Cms.  Sol.  Mols.H^. 


Solid 
Pbue. 


0.007s 

O.OII 

0.019 

0.027 

0040 

0.046 

0.063 


ii 
u 
II 
It 
ti 
u 
it 


21  0.37 

35  0.48 

40  0.52 

45  054 

50  0.59 

60  0.65 

80  0.79 

100  0.94 


0.016  Ca(IOA.H,0 

0.021 

o  023 

0.024 

0.026 

0.029 

0.034 
0.042 


Density  of  solution  saturated  at  18^  >■  i.oo. 


OALOIUM   lODIDB  Cal,. 

Solubility  in  Water. 

(Avoage  cune  from  the  results  of  Kremers  —  Pogg.  Ann.  103,  65,  's8;  EUtfd  —  Ann.  cliim.  ph]W.(7] 


t*. 

Gms.  Calf  per  xoo 
Ghm.  Solutioa. 

%•. 

Gms.  Caly  per  zoo 
Gnu.  Soltttiaa. 

^  0     Gms.  Call  per  xoo 
*    *       Gms.  Solution. 

0 

64.6 

30 

69 

80               78 

10 

66.0 

4Q 

70.8 

100               81 

20 

67.6 

60 

74 

Density  of  solution  saturated  at  20®  »  2.125. 

The  fusion-point  curve  (solubility,  see  footnote,  p.  i)  is  given  for  mixtures  of 
calcium  iodide  and  iodine  by  Olivari  (1908). 


CALCIUM  lODO  MEBCUSATE. 

A  saturated  solution 
(1906)  to  have  the 
pliase  in  contact  with 


tion  of  Cals  and  Hgit  in  water  at  15*9*  was  found  by  Duboin 
e  composition  CaIs.i^HgIs.i2.3HtO;  d  a  2.89  and  the  solid 
ith  the  solution  was  CaIt.HgIt.8HsO. 


CALCIUM  PerlODIDE  CaU 

Data  for  the  formation  of  calcium  periodide  in  aqueous  solution  at  25^  are 
given  by  Herz  and  Bulla  (191 1).  (See  reference  note  under  calcium  perbromide, 
p.  189.) 

CALCIUM  LACTATE  Ca(C«HioOi).5HtO. 

100  gms.  HsO  dissolve  3.1  gms.  of  the  salt  at  o^  5.4  gms.  at  15^  and  7.9  gms. 

at  30^  (Hill  and  Codung,  igxaO 


CALCIUM  MALATE  CaCiHiOLHA 

Solubility  op  Calcium  Malatb  in  Water  and  in  Alcohol. 

(Partheil  and  HUbner.  1905.) 

100  gms.  HsO  dissolve  0.9214  gm.  CaC4H40i.HsO  at  i8^  and  0.8552  gm.  at 

25^ 

100  gms.  95%  alcohol  dissolve  0.0049  gm.  CaC4H40i.HsO  at  18"*,  and  0.00586 
gm.  at  25*. 
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CALCIUM  MALATS 


CALCIUM  (Neutral)  MALATE  Ca(C4H4O0.3H,O. 

CALCIUM  (Acid)  MALATE  Ca(C4H<Ot)s.6H,0, 

CALCIUM  MAL0MATq;Ca(C|H,04)4H,0. 

Solubility  op  Each  in  Water. 

(Iwig  aiu)_Hecht,  x886;  Cantoni  and  Basadonoa,  1906;  the  malonate,  Mioynaki,  x886.) 


O 

xo 
30 

30 
40 

50 

57 
60 

70 

80 

90 


Ca.  Neutral  Malate. 

Gma.  Ca(C4H40>)  per  100 

Cms. 
HflO. 


Cms. 
SoL 


cc.  Sol. 
(C  and  B). 


Ca.  Acid  Malate. 

Cms.  'Ca(C«HiOk)s  per 
TOO  Cms. 


0.8s 
0.82 
0.78 
0.74 
0.66 

0.58 
0.63 
0.71 


0.84 
0.81 
0.77 

0.73 
0.65 

0.56 

0.58 

0.63 

0.70 


0.907 

0.83s 
o.8z6 
0.809 

•  •  • 

0.804 

0.79s 
0.754 
0.740 


Water. 

•  •   ■ 

1.8 

1.5 

2 

5-2 

15    " 
32.24 

26 

ZI 

6.8 


Sdution. 

•   ■   ■ 

1.77 
1.48 
1.96 

4.94 

13.09 

24.29 

20.64 

9.91 

6.37 


Ca.  Malonate. 

Cms.  Ca(CiHiO0 
per  zoo  Gma.  HaO. 

0.290  (0.374J 

0.330  (0.419) 
0.365  (0.460) 

0.396  (0.495I 

0.422  (0.524] 

0.443  (0.544] 

■   •   • 

0.460 
0.472 
0.479 


The  results  for  calcium  malonate  riven  above  in  parentheses  are  by  Cantoni 
and  Diotalevi  (1905),  but  these  authors  fail  to  state  the  terms  in  which  their 
data  are  reported.  By  comparison  with  other  papers  of  the  series,  it  is  prob- 
able that  in  this  case  the  figures  refer  to  grams  per  100  cc.  saturated  solution. 


CALCIUM  NFTBATE 


Ca(N0,),.4Hrf). 

Solubility  in  Water. 

(Bassett  and  Taylor,  19x3.) 


(Silica  vessels  used.    Constant  agitation  at  constant  temperature  for  two  to  three 
days.    Calcium  determined  by  precipitation  as  oxalate  and  weighing  as  oxide.) 

Ca(Ndi)a       Solid  fo 

per  100  Cms.    Phase. 
Sat.  Sol. 

53-55  Ca(N0j)j.4Hii0    45 


f. 


Cms. 

Ca(NOi)« 

per  zoo  Cms. 

Sat.  SoL 


—  0.4 

—  1.4 

—  1.9 

—  3.05 

—  4.15 
-15.7 

—  21.7 

—  28.7 

—  26.7 

—  10 

O 

5 


1.4 

4.78 

6.53 
10 

12.98 

3313 
38J 


Solid 
Phase. 

Ice 


r. 


Solid 
Phase. 


10 

15 
20 

25 
30 

35 
40 
42.4 

43-37  Ca(NaOs.4H^  4^.4 
47.31     "     42.7 
50.50     "     42.45 
51.97     "     40 

t  m.  pt. 


<i 


tt 


u 


M 


(( 


54.94 
56.39 
57-98 

60. 41 
62.88 
66.21 
68.68 
68.74 

•  •  -T 
71.7 


<f 


M 


K 


(( 


t< 


t( 


« 


n 


50 
51 
51. 1 

49 

51 

55 
80 

xoo 

125 


Cms. 

Ca(NOi)i 

per  100  Cms. 

Sat.  SoL 

71.45  Ca(N0|)a.3H«0 
73 .  79 

''■'.^ 

77.49  Ca(NO0a.aHiO 
78.05 


f( 


ft 


f( 


78.16 
78.2 

78.43 
78.57 


Ca(N0|)i 


70.37  C^QfOth-iBaO  151 
*  Eutectic. 


147.5     78.8 
79 


tt 


tt 


tt 


tt 


u 


SOLUBILITT  OF  THE  UNSTABLE  CaLCIUM  NiTKATB  TBTRAHYDRATB  fi  IN  WaTER. 

(Results  supplementary  to  the  above.) 
(Taylor  and  Henderson,  1915.) 
Cms.  Ca(N09)s 


r. 

Sat.  SoL 

Solid  Phase. 

f. 

0 

50.17 

oCaCNO^^H^ 

38 

22.2 

56.88 

<i 

39      , 

25 

57.90  . 

(1 

39.6  (m.  pt.) 

30 

60.16 

H 

39  (reflex  pt.) 

30 

61.57 

fiCaiJtfOdUB^ 

40 

34 

63.66 

It 

42 . 7  ^m.  pt.) 
42.4  (reflex  pt.) 

35 

62.88 

aCa(NO0i.4HsO 

38 

64.34 

tt 

25 

Cms.  Ca(NO0i 

1 

per  xoo  Cms. 

Solid  Phase. 

Sat.  Sol. 

66.65 

^Ca(NO^s.4H40 

67 -93 

tt 

69.50 

75-34 

« 

66.22 

aCa(N0k)s.4HiO 

69.50 

tt 

71.70 

u 

77.30 

CaCNO^s 

CALCIUM  urnuTE 
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Solubility  of  Calcium  Nitrate  in  Aqueous  Solutions  op  CALauM 
Thiosulfatb  at  9*"  and  at  25"  AND  Vice  Versa. 

(Kiemann  and  Rodemund,  19x4.) 


Results  at  9*. 

- 

Results  at 

25^ 

Gms.  per  100 

Gms.  Sat.  Sol. 

SoUd  Phase. 

Gms.  per  100  Gms.  Sat.  Sol. 

Solid  Phue. 

CaCNO^ 

CaSiOa. 

Ca(NOi)«. 

CaS«Q». 

46.02 

546 

Ca(N0i)s.4H:0 

54.03 

4.27 

CaCNO^MBdO 

45-68 

6.8l 

"  +CaSi0i.6Hj0 

50.25 

9.10 

It 

27.92 

10.46 

fV%Oi^H/> 

45.92 

13 

"  +CaSiOh.6H«0 

10.49 

22.81 

If 

42.93 

13.83 

CaS^O$£B^ 

•    •    • 

29 -33 

M 

32.01 

17.09 

u 

1951 

8. IS 

23.78 
29.85 

M 
M 

Solubility  of  Calcium  Nitrate  in  Aqueous  Solutions 
Nitrate  at  9"  and  at  25®  and  Vice  Versa. 

(Kremum  and  Rodemund,  X9X4>) 

Results  at  9''.                                          Results  at  25 

OF  Sodium 

0 

• 

Gms.  per  IOC 

>  Gms.  Sat.  Sol. 
NaNC. 

Solid  Phase. 

Gms.  per  xoo 

Gms.  Sat.  Sol. 

Solid  Phase. 

CaCNOOa. 

Ca(NOi)i. 

NaNOk; 

47.  SI 

9SI 

Ca(Na)MHsO 

54.58 

7.25 

CaCNO^^HiO 

46.08 

12.  s6 

"  +NaNOi 

53.22 

10.70 

M 

26.67 

23   32 

NaNOi 

52.73 

12.08 

••  +NaNOi 

11.76 

34.26 

II 

52.40 

11.88 

KaNOi 

37.31 
26.91 

14.61 

19.48 
24.98 
36.12 

II 
<• 
II 

'These  authors  also  give  the  complete  solubility  relations  of  the  reciprocal 
salt  pairs,  Ca(NO,),  +  NaiSiOi  ±5  2NaN0,  +  CaSjOi  at  9*  and  25**. 

Solubility  of  Calcium  Nitrate  in  Aqueous  Solutions  of  Nitric  Acid  at  25®. 

(Bassett  and  Taylor,  19x2.) 

(The  mixtures  were  shaken  intermittently,  by  hand,  during  quite  long  periods; 
one  week  was  allowed  between  duplicate  determinations.) 

Gms.  per  100  Gms.  Gms.  per  100  Gms.  Gms.  per  100  Gms. 


Sat. 

SoL 

Solid  Phase. 

Ca(NOI)i. 

HNOi. 

57.98 

0         ( 

:>i(N0i)t.4Hs( 

54.82 

3-33 

u 

52.96 

5.87 

M 

51.58 

7.21 

C< 

47.82 

11.27 

II 

45. 59 

13.71 

«« 

40.70 

19.65 

<l 

38.17 

(22.80 

II 

34.46 

a8.8x 

<• 

t.  Sol. 


Solid  Phase. 


Sol. 


SoUd  Phase. 


Ca(NQi)s.  HNOt.  Ca(N0i)i.  HNOi. 

)  32 .  84  32 .  63  Ca(N0^s.4Hfl0    9 .  34     65 .  69  Cft(NQOs.sH^ 

32.50  3352  "  8.52     67.20 

33.44  35.63  CaCN0^>.5Hi0    5.06     71.12       CaCNCDi 

29.05  41.66 

27.79  45.70 

31.09  40.56  Ca(NO|)s.aHiiO 

26.07  45.70 

17.41  55.48 

12.25  62.05 

Freezing-point  data  for  the  Ternary  System  Ca(NO|)i+KNO|  +  NaNQi  are 
given  by  Menzies  and  Dutt,  191 1. 

Solubility  of  Calcium  Nitrate  in  Several  Organic  Solvents. 


2.53 

74.77 

1.05 

78.56 

0.54 

80.83 

0.36 

85.83 

O.OI 

90.90           * 

0 

96.86 

Solvent. 

«.. 

-  Gms.  Ca(N0i)s  per  100  Gms.             A«*k,«u« 
>          Sat.  Solution.                         Authority. 

Methyl  Alcohol 

25 

6SS 

(D'Ads  and  Siegler,  19x5.) 

Propyl 

25 

3^-5 

«<                                  M 

» Butyl       " 

25 

25 

■(                               M 

Amyl 

25 

133 

If                                M 

Acetone 

25 

585 

U                                M 

Methyl  Acetate 

18 

41      (i8at.ioL« 

14x3) 

(Ntumtim,  X909O  ] 
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CALCIUM  urnuTE 


Sqlubilitt  op  Calcium  Nitrate  in  Aqueous  Solutions  of  Ethyl  Alcohol 

AT  25*.      (D'Ans  and  Siegier,  1913.) 
Gms.  per  zoo  Cms.  Sat.  Sol. 


CsHiOH. 

O 

8.1 
14. 1 
22.3 
29.4 

29-S 
27.8 

26. s 
o 

S-8 


Ca(NOi)s. 

57. S  • 

52.9 

50.2 

49 
52 
56.2 

60 
62.3 
82. s 
77 


Solid  Phase. 


CaCN0|)i4H^ 


M 


f« 


(( 


M 


M 


«  +Ct(N0i), 
C^CNO^s  unsUble 


u 


(I 


Gms.  per  100  pmi.  Sat.  Sol. 

.CiHaOH.  Ca(N0.)t.      ' 

15.2  69.52 

20.4  66.08 

35-9  57. 7 

41.8  51.4 

27.39  61.96 

28.5  61.15 

29.6  60.3 
60.2  38.6 
54.6  41.9 

42.5  50.97 

35S  55-3 


Solid  Phase. 
CaCNOOa  unstobb 


f( 


<( 


(I 


(( 


(( 


u 


CaCNOOs  stable 


«■ 


+Ca(NO0s.aCiHiOH 
Ca(N0^s.aCiH«OH 


•« 


!• 


Gnu.  Ca(N0i)i  per 
100  Gms.  Sat.  Sol. 


CALCIUM  NITBin  Ca(N0i),.4H,0. 

Solubility  in  Water.    (Oswald,  19x4-) 

-  4 

-  9-3 
-12.5 

-  14-5 
-17. 5 

-  9.5 
o 

16 


SoUd  Phase. 

«.     urns*  \.«v^us/s 
*  '     100  Gini>.Sat. ! 

J^       Solid  Pbue. 

[ce 

18. s 

43 

Ca(NOOMH<0 

4f 

42 

Si-8 

« 

•1 

44 

S3S 

"  +Ca(NO0«.«HsO 

<t 

54 

SS-^ 

Ca(N0^i.aH40 

"  +C4(N0i),.4HjO 

64 

S8-4 

(( 

CaCNOOMHiO 

70 

60.3 

« 

<( 

73 

61. s 

M 

aos)        " 

91 

71.2 

M 

16.7 

25.5 
29.5 
32 

35 
36.2 

38.3 

42. 3  (iis- 1.4205) 

An  aqueous  solution  simultaneously  saturated  with  calcium  nitrite  and  silver 
nitrite,  contains  92.4  gms.  Ca(NOs)s  +  1 1.2  gms.  AgNOt  per  100  gms.  HsO  at  14^ 

(Oswald,  19x40 

100  cc.  sat.  solution  of  calcium  nitrite  in  90  %  alcohol  contain  39  gms.  Ca(NOs)t. 
HJ0at20^ 

100  cc.  sat.  solution  of  calcium  nitrite  in  absolute  alcohol  contain  i.i  gms. 
Ca(NOi)i.HiO  at  20^  (Vogd,  1903.) 

CALCIUM  OLEATE  (CuHi,Ot)Ca. 

One  liter  water  dissolves  about  o.  i  gm.  calcium  oleate  at  t^not  stated .  (Fahrion,  1916.) 
100  gms.  glycerol  (oid  —  i.i  14)  dissolve  i .  18  gms.  calciumoleate  at  t°  not  stated. 

(Asselin,  1873.) 

GALCIUM  OXALATE  Ca(COO)s.H,0. 

Solubility  in  Water,  by  Electrolytic  Conductivity  Method. 

(HoUeman,  Kohlfaasch,  and  Roae,  1893;    Richards,  McCaffrey,  and  Bisbee,  190X.) 


.0  Gms.  CaCs04  per 

*  '  liter  of  Solutioii. 

13  0.0067  (H) 

ta  0.0056  (K  and  R) 

24  0.0080  (H) 


Gms.  CaCjOA  per 
liter  of  SdutioQ. 


25 

SO 
95 


0.0068  (R,  McCandB) 

00095 

0.0140 


u 


tt 


Solubility  of  Calcium  Oxalate  in  Aqueous  Solutions  op  Acetic  Acid  at 

26'*-27''.     (Hecz  and  Muhs.  1903.) 


NonnaHty  of 
Acedc  Add. 

O 

0.58 

2.89 

5-79 


G.  CHiCOOH 
per  xoo  cc.  Sol. 

0.00 

17 -34 
34-74 


Residue  from  50^059 
cc.  Solutioo. 

0.0017 
0.0048 
0.0058 
0.0064 


The  residties  were  dried  at  70^  C. 


CALCIUM  OXALATE  3io 

SOLUBILITT  OF  CALCIUM  OXALATE  IN  AQUBOUS  SOLUTIONS  OF  HYDROCHLORIC 


Acid 

AT 

25*. 

(Hendenon  and  Taylor,  19x6.) 

Normality  of  HO. 

GmB.  CaC^  per 
Liter  Sat.  SoL 

Normality  of  HO. 

Gms.CaCAper 
.UterSat-SoT 

O 

0.009- 

0.500 

2.638 

0.12S 

0.717 

0.625 

3-319 

0.250 

I -359 

0.750 

3.922 

0.37s 

2.019 

I 
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These  authors  also  give  data. showing  the  effect  of  increasine  amounts  of  KCl 
and  KNOi  upon  the  solubility  of  calcium  oxalate  in  o.^  normal  HCl  at  25^,  and 
also  of  the  eifect  of  increasing  amounts  of  potassium  tnchloracetic  acid  upon  the 
solubility  in  0.5  normal  trichloracetic  acid,  and  of  increasing  amounts  ot  potas- 
sium monochloracetic  acid  upon  the  solubility  of  calcium  oxalate  in  0.5  normal 
monochloracetic  acid. 

S(x«UBiLiTY  OF  Calcium  Oxalate  in  Aqueous  Solutions  of  Sodium  Chloride 

.AND  OF  Sodium  Phosphate. 

(Gerard,  190X.) 

Salt  in  Aq.      Cms.  Salt        «•   Cms.  CaC^  Salt  in  Aq.         Cms.  Salt         m     Cms.  CaCiOli 

Solution.        per  Liter,  '      per  Liter.  Solution.  per  Liter.         * '        per  Liter. 

NaCI  I         25    0.0075       NaCI  25  37      0.0414 

"  5         25    0.0188       Na4H(P04)i       4.8        15      0.016 

"  10         25    0.025s  "  4.8       37      o- 033 


u 


25  25      0.0291 


One  liter  45%  ethyl  alcohol  dissolves  0.000525  gm.  calcium  oxalate,  temp,  not 

stated.  (Guerin,  19x3.) 


CALCIUM  OXIDE  CaO. 

100  gms.  molten  CaCla  dissolve  16.2  gm.  CaO  at  about  910^ 

(Amdt  and  Loewenstem,  1909.) 

Data  for  the  systems,  CaO  +  MgO  and  for  CaO  +  AltOi  +  MgO  are  given  by 
Rankin  and  Merwin  (1916);  for  CaO  -|-  AljO»  +  SiOj  by  Rankin  and  Wright 
(1915);  for  CaO  +  FejCJi  by  Sosman  and  Merwin  (1916);  and  for  CaO  +  MgO 
-f  SiOi  by  Bowen  (1914). 

Data  for  the  system  CaO  +  C  +  CaCs  +  CO  are  given  by  Thompson  (1910). 

CALCIUM  PHOSPHATE  (Tribasic)  CaiCPOOt. 

Solubility  in  Water. 

The  determinations  of  the  solubility  of  this  salt  in  water,  as  stated  in  the 
literature,  are  found  to  vary  within  rather  wide  limits,  due,  no  doubt,  to  the 
fact  that  so-called  tribasic  calcium  phosphate  is  apparently  a  solid  solution  of 
the  dibasic  salt  and  calcium  oxide,  and  therefore  analyses  of  individual  samples 
may  show  an  excess  of  either  lime  or  phosphoric  acid.  When  placed  in  contact 
with  water^  more  PO«  ions  enter  solution  than  Ca  ions,  the  resulting  solution 
being  acid  m  reaction  and  the  solid  phase  richer  in  lime  than  it  was,  previous  to 
being  added  to  the  water.  For  material  having  a  composition  api>roximatinff 
closely  that  represented  by  the  formula  Ca«(P04)s  the  amount  which  is  dissolved 
by  COi  free  water  at  the  ordinary  temperature,  as  calculated  from  the  calcium 
determination,  is  0.0 1  to  o.io  gram  per  liter,  depending  upon  the  conditions  of 
the  experiment.  Water  saturated  with  CQi  dissolves  0.15  to  0.30  gram  per 
liter. 

A  list  of  references  to  papers  on  this  subject  is  given  by  Cameron  and  Hurst  — 
J.  Am.  Chem.  Soc.,  26, 903, 1904;  see  also  Cameron  and  Bell,  Ibid.f  27f  1512, 1905. 
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CALCIUM  PHOSPHATE 


OALOIXJM   PH08PHATB   (Dibasic)   CaHP0«.2H,0. 

Solubility  in  Water. 

(Cuneroa  and  Sdddl  —  J.  Am.  Chem.  Soc.  a6^  1460,  'o^;  see  also  Kiode]l  —  Compl.  leod.  134*  iioi  \>ti 

Magnanini  —  Gazz.  chim.  ital.  3Z»  II,  544,  'ox.) 

I  liter  of  CO,  free  water  dissolves  0.136  gram  CaHP04  at  25®. 

I  liter  of  water  sat.  with  CO,  dissolves  0.561  gram  CaHP04  at  25**. 

Solubility  of  Di  Calcium  Phosphate  and  op  Mono  Calcium  Phos- 
phate IN  Aqueous  Solutions  of.  Phosphoric  Acid  at  25**. 

(Cameroa  and  Seidell  —  J.  Am.  Chem.  Soc  a7»  1508,  '05;  Causae  —  Compt.  rend.  zz4a  4x4,  'ga.) 


Gnmaper  liter  of 
Solution. 

Gma.  per  liter 

c>o. 

PiO(. 

V Willi.   MASMI 

1. 71 

4.69 

4-15 

CaHPO. 

"57 

36  u 

28.05 

U 

"3 -3^ 

75-95 

56.53 

il 

39.81 

139.6 

97.01 

u 

49.76 

191 .0 

120.7 

it 

59  40 

234.6 

144-1 

<c 

70.31 

279.7 

170.6 

tt 

77.00 

317.0 

j 174-2 
(321-3 

CaHPO,  or 
CaH,(P6,), 

72.30 

351 -9 

301.6 

CaH,(POJ, 

6933 

361.1 

289.3 

<( 

59  98 

419.7 

250.2 

€1 

53  59 

451-7 

223.7 

il 

44S« 

505-8 

185.8 

a 

39  89 

538-3 

166.4 

ti 

per  Liter 
m  j£xoess  of 
that  combined 
vithCa. 

2-53 

21-5 

46.45 
89.0 

128.0 

159 -4 
190.7 

226.0 

122. 2 
169.0 

z86.i 
267.9 
316. 1 

393  I 
437-4 


Solid  Phase. 


CaHP0,.2H,0 


il 
ti 

4i 
t€ 
tt 


CaHP0..2lLO+ 
CaH,(PO  ),JLO 
CaH,(PO^.] 


tt 
tt 
tt 
tt 
tt 


Dentfty  of  the  solution  in  contact  with  both  salts  at  25®  >■  z.29. 


Solubility 


OF  Calcium  Phosphates  in  Aqueous  SoLunoNs  of  Phosphoric 
Acid  at  Different  Temperatures. 

(Basaett,  Jr.,  1908, 1917.) 


Results  at  25^ 

1 

Results  at  40®. 

Results  at  50.7*. 

Gms-i 

>er  xoo 

Gms.] 

per  xoo 

Gms.  per  zoo 
Gms.  Sat.  Sol. 

Gma.  Sat.  SoL     Solid  Phase. 

Gms.  Sat.  Sol. 

Solid  Phase. 

SoUd  Phase. 

CaO. 

PiO..' 

CaO. 

PiO*. 

CaO.        PsOk. 

3.088 

36.11  CaHiP«0«.Hi0 

1.768 

42.42 

CaHiPsOt.H^ 

0.336     62.01      < 

::aHiP^+ 

4.908 

28.34     " 

3.584 

36.79 

(1 

CaH4P«0«.H^ 

5.809 

24.20     "  +CaHP0k 

5.755 

27.25 

"  +CaHPOi 

0.635     58.08     ( 

[>iHiPiOt.%0 

S.523 

22.90  CaHPOi 

4.813 

21.67 

CaHPOi 

1.428     50.25 

<4 

4-499 

17.55     " 

3.810 

16.35 

i< 

2.974     41.92 

(1 

2.638 

9.100     " 

2.536 

9.90s 

(1 

4.880     33.18 

»f 

Z.878 

6.049     " 

1.847 

6.979 

ti 

5.725     29.61 

"  +CaHPai 

0.826 

2.387     " 

Z.267 

4.397 

u 

3.507     15.48 

CaUPOi 

0.165 

Ou^i7  C "  CaHPOi. 
0.166  (          3^0 

0.576 

1. 819 

M 

2.328       9.465 

ff 

0.07 

0.156 

0.426 

l« 

1.563       6.157 

« 

OJ06 

0.140 

0.0592 

0.158 

«l 

0.692       2.281 

(f 

0.05 

o.ri8            " 

0.0508 

0.128 

CafPflOs.H«0 

0.0596     0.1527 

CaHP04.3H«0 

0.04 

ox)93 

0.0098 

0.0262 

(< 

0.0514     O.1331 

CaiP>0t.Hs0 

ojos 

0.070 

More  basic  than  °*®?^ 

trace 

Ca4PiOi.4H40 

0.0351     0.0942 

(( 

OJ02 
0.01 

0.047 
0.023 

CaHPOi-aHsO 

0.0814 
0.0840 

tt 

41 
II 

0.0106     0.0309 
0.0007     0.0007 

M 
«f 

In  the  case  of  most  of  the  solutions  7-15  weeks  constant  agitation  was  allowed 
for  attainment  of  equilibrium.  For  the  last  seven  results  at  25^,  18  months 
were  required.  Cerasine  bottles  were  used  in  these  cases.  The  solid  phases 
were  determined  by  analysis.  The  quintuple  points  were  found  by  dilatometer 
eiperiments  at  36^  21®  and  152®.    (See  next  piEige.) 
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Solubility  of  Calcium  Phosphates  in  Aqueous  Solutions  op  Phosphoric 

Acm  AT  Temperatures  above  Ioo^ 

(Bassett,  Jr.»  2908.) 
Cms.  per  100  Cms  Sat.  Sol. 


100 

115  b.  pt. 

169 


(t 


u 


CaO. 

2.503 
5-623 

4.327 
4.489 


PsOft. 

53  71 
43  60 

53-43 
63 -95 


Solid  Phase. 

CaHiPsOi+CaHiPsOiaiO 

CaHiP,0i.H,0+CaHP0i 

CaHiP^OH-CaHiPsOiaiO 

CaHiPA 


The  quintuple  points  for  the  system  determined  by  dilatometer  experiments 
are  as  follows: 


152 

21 
36 


5.60 
5.81 
0.0514 


53  OHiPsOi+CaHiPAHtO+CaHPOi 

23 . 5  aHiPt0t.Ha0+CaHP0i+CaHP0i.3Ht0 

0 .  14  CaHP0i+CaHPai.2H,0+Ca«P/)i.H«0 


For  additional  data  on  the  solubility  of  calcium  phosphates  in  water,  see 
Cameron  and  Bell,  1905  and  1910. 

Data  for  the  four  component  system,  lime,  phosphoric  acid,  sulfuric  acid  and 
water,  the  essential  constituents  of  "superphosphates,"  are  given  by  Qunecon 
and  Bell  (1906). 

One  liter  of  ac^ueous  0.005  ^  potassium  bitartrate  solution  sat.  with  calcium 
phosphate,  contams  0.08  gm.  Ca  and  0.181  gm.  H1PO4  at  25^       (Masnanmi,  2901.) 

Solubility  of  Calcium  Phosphate  in  Aqueous  Salt  Solutions  Under  2 

Atmospheres  Pressure  of  COt  at  14**. 

(Ehkrt  and  Hempel,  19x2.) 

Gma. 

Ca«(POi)a 

per  Liter 

Solveat. 

0.228 

1.293 

2.413 

5.88s 

1.287 

2.892 

1.9728 

3.600Z 

I.S77 
1. 154 

Data  for  the  solubility  of  calcium  phosphate  in  aqueous  saturated  solutions  of 
carbon  dioxide  containing  ammonia  are  given  by  Foster  and  Neville,  1910. 

CALCIUM  PELABOONATE  (Nonate)  Ca[CH,(CH,)7  COO]s.H,0. 

CALCIUM  PROPIONATE  Ca(CH,.CHtCOO)s.HiO. 

Solubility  of  Each  in  Water. 

(Lumaden,  1902;  Exasnicki,  1887.) 


Gii».Salt 

Salt  in  Aq.  Solve&t. 

per  100 

Gms.  H^. 

Water 

•  •  • 

NH^a 

45-74 

(( 

cone. 

(NHO1SO4 

56.5 

11 

cone. 

MgC]i.6H<0 

86.9 

ti 

cone. 

MgSQ«.7H«0 

105.3 

If 

cone. 

MgC]|.Ka.6H«0 

79.2 

(( 

cone. 

Salt  in  Aq.  Solution. 

Gnis.Sa]t 

per  100 

Gms.  H«0. 

Cms. 

CaiCPC). 

per  Liter 

Solvent. 

MgS04.KsSa.MgC]s.6H«0 

70.95 

1.777 

« 

cone. 

2.491 

KiSO« 

74. 5 

4.904 

tt 

oonc. 

4.765 

NaQ 

50 

1. 321 

i< 

cone. 

0.641 

NaNOk 

72.7 

1.583 

(1 

Cone. 

0.864 

Na«S04.ioBW) 

137.7 

2.491 

« 

oonc. 

3.227 

Calcium  Pelargonate. 

Cms. 
r.  CaICHi(CH«)7C001i 

per  xoo  Gms.  H1O. 


Calcium  Propionate. 
Gms.  Ca(CHi.CHiCOO)s  per  100  Gms. 


O 
20 
40 
60 
80 
90 
100 


0.16 
0.14 

0.12 

0.18 
0.26 


Water. 

Solution. 

42.80 

29.97 

39-85 

28.48 

38 -45 

27.76 

38.25 

27.67 

39-85 

28.48 

42.15 

29.66 

48.44 

32.63 

213  CALCIUM  SAUCTLATB 

CALCIUM  SAUCTLATE  Ca(CJi4.0HCOO)t.3H,0. 

lOO  grains  of  the  saturated  aqueous  solution  contain  2.29  grams  of  the  an- 
faydrous  salt  at  15^  find  35.75  grams  at  Ioo^  (Tarugi  and  Checdu,  190Z.) 

OALOIUM    8BLBNATE   CaSeO^. 

Solubility  in  Water 

(Eflud  —  Ann.  chim.  phys.  [7]  a»  53a,  '94.) 
t:  -!•.  +5*.  ao*.  37*.  6f. 

Gms.  per  100  gms.  sol.  7.4        7.3        7.6        6.8        5.1 

The  acctti^acy  of  these  results  appears  questionable. 

OALOIUM    SILICATE   CaSiO,. 
Solubility  in  Water  and  in  Aqueous   Sugar  Solutions  at  17®. 

(Weisbexx  —  Bull.  soc.  chim.  [3]  is  xo97»  '96O 

The  sample  of  calcium  silicate  was  air  dried. 

Grams  per  zoo  cc.  Saturated  Solution. 


Solreiit.  At  17*. After  Boiling  and  Filtering  Hot. 

CaOCdet.)       CaSiO|(calc.)  CaO(det.)        CaSiO.(calc.) 

Water  0.0046        0.0095 

10%  sugar  sol.  0.0065        0.0135  0.0094        0.0195 

20%  sugar  sol.  0.0076        0.0157  0.0120        0.0249 

Frsbzing-foint  Data  (Solubility,  see  footnote,  p.  i)  Are  Given  for  the 
Following  Mixtures  of  Calcium  Silicate  and  Other  Compounds. 

CaSiOt  +  CaS  (Lebedew,  1911.) 

"        -j-  CaTiOj  (Smolensky,  19x1-12.) 


« 

II 
II 


+  LisSiOt  (Wallace,  2909.) 

+  MgSiOa  (Allen  and  White,  19x1;  Ginsbeig,  1906.) 

+  MnSiOa  (Ginsberg,  X908,  X909.) 

+  NasSiOt  (Wallace,  X909;  Kultaacbeff,  1903.) 


CALCIUM  SUCCINATE  Ca(CsH20,)i. 

CALCIUM  (Iso)  SUCCINATE  CaCH,.CHC«04.HA 

Solubility  of  Each  in  Water. 

(MioFynskl,  1886.) 


Calcium  Succinate. 

Calcium  Iso  Succinate.' 

r. 

Gms. 
Ca(C»Hs0i)t 
per  100  Gms. 

Gms. 

Ca(C«Hf0s)« 

per  100  Gms. 

HiO. 

f. 

Gms. 
Ca(C9HsOa)t 
per  TOO  Gms. 

HaO. 

f. 

Gms. 

Ca(CsHiO0t 

per  xooGma. 

HaO. 

0 

1.127 

5° 

1.029 

0 

0.522 

SO 

0.440 

10 

1.220 

60 

0.894 

10 

0.524 

60 

0.396 

20 

1.276 

70 

0.770 

20 

0.517 

70 

0.342 

40 

1. 177 

80 

0.657 

40 

0.475 

80 

0.279 

100  cc  HiO  dissolve  1.424  gms.  CaC4H404.HsO  at  18°  and  1.436  gms.  at  25^ 

(Paitheil  and  HQbner,  X903.) 

100  gms.  HiO  dissolve  1.28  gms.  CaC4H404  at  15^  and  0.66  gms.  at  100°. 

(Tanigi  and  Checchi,  X90X.) 

Results  for  calcium  succinate  in  water,  varying  considerably  from  the  above  and 
indicating  an  increase  of  solubility  with  temperature,  are  given  by  Cantoni  and 
Diotalevi  (1905)  but  the  terms  used  for  expressing  the  results  are  not  stated. 

100  cc.  95%  alcohol  dissolve  0.00136  gm.  CaC4H404.HiO  at  18°  and  0.00136  gm. 
at  25^.  (Paibeil  and  Hflbner,  1903.) 
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CALCIUM  SULFATE  CaS04.2HiO. 

SoLUBiLrrr  in  Water. 

(Hulett  and  AUen,  looa;  for  referenres  to  other  determinations  see  Rulett 
For  data  by  the  electrolytic  conductivity  method,  see  HnHnnan,  Kohlrausch 


and  Alkn,  also  Enkr,  1904. 
and  Rose,  1893, 1908.) 


Gma.  CaSOi 
t*.      per  zoo  cc 
Solution. 

o     0.1759 

10  0.1928 

18  0.2016 

25  0.2080 

30  0.2090 

35     0.2096 


MiUimoIs 
per  Liter. 

12.926 

14.177 
14.817 

IS  .3>S 

15-361 
15-405 


Density  of 
Solutions. 


I. 00197 
1.00173 
1.00059 
0.9991 1 
0.99789 
0.99612 


40 

55 

65-3 

75 
100 

107 


Gms.  CaSOi 

per  xoo  cc 

Solution. 

0.2097 
0.2009 
0.1932 
0.1847 
O.1619 


Millimols 
per  Liter. 

15-413 

14.765 
14.200 

13-575 
11.900 

11.390 


Density  of 
Solutions 

0.99439 
0.98796 
0.98256 
0.97772 


Solubility  of  Calcium  Sulfate  Anhtdrtte  and  of  Soluble  Anhtdritb 


f. 

100 
100 
100 

156 

156 
218 


Millimols  per 
Liter. 


IN  Water.     (Melcfaer,  19x0.) 

Gms.  CaSO«  per 
liter. 

11.65  1.586 

"•4  1.55^ 

4.6  0.626 

3.2  0.436 

1.35  0.184 

0.3s        .  V  0.048 


SoUd  Phase. 

CaS04.2BbO 

Soluble  anhydrite 
Anhydrite 

Soluble  anhydrite 
Anhydrite 


Data  for  the  solubility.'of  calcium  sulfate  in  sea  water  are  given  by  Manuelll,j9i6. 

Solubility  of  Calcium  Sulfate  in  AqueousiSolutions  of  Ammonium 

Acetate  at  25*.    (Maxdenrx9x6.) 


Cms.  CHiCOONHi  per 

(fak 

Gms.  CaSO«  per 
zoor  Gm5.  Sat.  Solutioii. 

zoo  Gms.  Solution. 

0 

I 

0.2085 

2.13 

1.005 

0.454 

5-34 

1. 012 

0.752 

10.68 

1.024 

1. 146 

21.37 

1.045 

1-755 

Solubility  of  Calcium  Sulphate  in  Aqueous  Solutions  of  Hydro- 
CHLORIC,  Nitric,  Chlor  Acetic,  and  Formic  Acids. 

(Baatlusch  —  J.  pr.  Chcm.  ag^  52,  '84;  Lunge  —  J.  Soc.  Chem.  Ind.  4«  39,  '85.) 


In  Hydrochloric. 


Grams  Add 

per  xoo  cc. 

Solution. 


O 

I 
2 

3 

4 
6 

8 

10 

12 


Grams  CaSO*  per 
100  cc.  Sol. 

at  as", 
0.208 
0.72 
1.02 
1.25 
1.42 
1.65 
1.74 


In  Nitric.  In  Chlor  Acetic.  In  Formic. 

Gms.  CaS04  per       Gms.  CaSO^per    Gms.  CaSO«  per 


at  xoa^. 
0.160 
1.38 

2.33 
3.20 

3  64 

4.65 


100  cc.  Soludon 
at  aj^. 


xoo  cc  Sol. 
at  as*. 


208 


xoo  cc.  Sol. 
at  a^. 

208 


22 


25 


24 


0.208  I 

0.56 

0.82 

1.02 

1.20 

1.48 

1.70 

1.84 

1.98 

Data  for  the  solubility  of  mixtures  of  CaS04(NH4)i  SO4.H1O  +  (NH4)iS04  and  of 
CaS04(NH4)iS04.4HjO  +  CaS04.2H|0  at  various  temperatures  between  3®  and  100** 
are  given  by  Barre,  1909  and  191 1.  Additional  data  for  this  system,  including  re- 
sults for  the  pentacalcium  salt,  (NH4)tCa4(S04)6.HiO|  are  given  by  D'Ans,  1909. 
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Solubility  op  CxLauM  Sulfate  in  Aqueous  Solutions  of  Ammonium 

Salts. 

On  NH^  and  NH4NOB.  Cameron  and  Brown  —  J.  Physic.  Chem.  9»  axo,  '05 ;  In  (NH4)aS04  at  a^, 
Sullivan —J.  Am.  Chem.  Soc.  aTt  5>9>  '05;  In  (NH4)9SO«  at  50^,  Bell  and  Tabor  —  J.  Physic.  Chem.  lo^ 

"^'^^'^  InNH,Cl     InNH^NO,  In  NH,C1  In  NH4NO, 


at  2S^ 

at 

2S^ 

at  2S°. 

at  2f. 

G.CaSO^ 
Dissolved 

G.  CaSO^ 
Dissolved 

Gms.  Ammo- 

G.CaS04 
Dissolved 

G.CaSO« 

ninmSaU 

nium  Salt 

Dissolved 

per  Liter. 

per  Liter. 

per 

Uter 

per  Liter. 

per  liter. 

per  liter. 

0 

2.08 

2 

.08 

300 

10.10 

10. 80 

20 

S-oo 

3 

.70 

37S 

7.40 

•    •    • 

40 

7. 00 

S 

.10 

400 

11.40 

60 

8.00 

6 

■OS 

600 

12. IS 

80 

8. SO 

7 

00 

800 

12.10 

100 

9.10 

7 

•65 

1000 

II  .81 

ISO 

10.30 

8.88 

1400 

10. 02 

200 

10.85 

9 

■8s 

sat. 

7  55 

In  (NHJaSO^  at  25*. 

In  (NHJ^SO^  1 

at  so®. 

Grams  per 

liter  Sol.        wt.  of  100  ec 

• 

Grams  per 

liter  Sol. 

Sp.  Gr. 

(NBU),SO«. 

CaS04. 

Sat.  Sol. 

(NHJsSO*. 

CaSO«. 

of  Sohitiaos. 

0 

2.08 

99.91 

0 

2.168 

•  •  • 

0.129 

2.04 

99.91 

^S'^S 

1.609 

1.0026 

0.2S8 

1.99 

99.92 

30.67 

1.750 

I.OII3 

0.821 

1. 81 

99-95 

91.6 

2.542 

1.0440 

1-643 

1.66 

99.99 

160.4 

3.402 

I. 0819 

3  287 

IS4 

100.10 

221.6 

4.068 

I.II08 

6.S7S 

1.44 

100.34 

340.6 

5-084 

I .1653 

13  IS 

1.46 

100.82 

416.  s 

5.354 

1. 1964 

26.30 

1.62 

101.76 

428.4 

4.632 

I . 2043 

84.9 

^'33 

10S.34 

S30.8 

2.IS2 

I • 2437 

169.8 

3-33 

110.32 

S66 

1.08 

I.2S08 

339-6 

450 

119. IS 

566.7 

0 

I.2SIO 

Solubility  of  Calcium  Sulfate  in  Aqueous  Schlutions  of  Calcium  Salts 

AT  25* 


• 

andBeU  — J.A 

m.  Chem.  Soc.  2B,  xaao, 

•06.) 

In  Calcitim 

In  Calcium 

In  Calcium  Hydroxide  and 

Chloride. 

Nitrate 

vice  versa. 

Gxams  per  liter  Sol. 

Gms.  per^ 

Uter  Sol. 

Wt.of 

Gms.  per 

Uter  Sol.               SoKrl 

CaCls.     CaS04.  ' 

Ca(NOa)s. 

CaSO*.' 

X  cc.  Sol. 

CaO. 

CaSO;.                Phase. 

0.00      2.06 

0.0 

2.08 

0.998 

0.0 

2.126    CaS0..2H,0 
2.030            " 

7.49      1.24 

25 

1.24 

1. 014 

0.062 

11.96      I. 18 

SO 

1.20 

1.032 

0.176 

I. 918            " 

25.77    iio 

100 

I  13 

1.067 

0.349 

I  853 

32  OS    I. 08 

^   200 

093 

I    137 

0.61 

1.722             " 

SI -S3    I  02 

300 

o.>6 

1.204 

0-939 

1.634^ 

97.02    0.84 

400 

0.57 

1.265 

1.222 

1  c88    CaS0,.2H,0+ 
'•5^(     Ca(bHJ, 

Z92.71    0.47 

500 

0.40 

1.328 

1.242 

1. 214    Ca(OH), 

380.30    0.20 

544 

0.35 

I   352 

1.150 

0.666 

367.85    003 

... 

... 

•    •    • 

1. 166 

0.00 
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Solubility  of  Caixium  Sulfate  in  Aqueous  Solutions  of  Coffer  Sulfate 


AT  25°. 

(Bdl  and  T&ber,  1907.) 


Cms.  per  Liter  Sat.  Sol. 


CuSOi. 
r.144 

3  564 

6.048 

7.279 

14.814 

19.729 

29  543 


CaSOc. 
2.068 

1.986 
1.944 
1.858 
1.760 

I    736 

1.688 


dm  Sat  Sol. 

1.002 
1.005 
1.007 
1.009 
1. 016 
1. 021 
1.030 


Gm4.  per  Lit^r  Sat.  Sol. 


CttSO*. 

39  407 

49.382 
58.880 

97.950 
146.725 

196.021 

224.916 


CaSOt. 
1. 718 
1.744 
1.782 

1. 931 
2.048 

2.076 

2.088 


ifaiSatSoL 

1. 041 
1.051 
1. 061 
1.098 
1. 146 
1. 192 
1. 218 


S(x.uBiLiTT  OF  Mixtures  of  CALauii  Sxxlfate  and  Caesium  Sulfate  in 


f. 

25 
60 


MoIa.C8iS04.CaSai 
per  1000  Cms. 
Sat.  Sol. 


0.667 
0.607 


Water. 

(D'Ans.  1908.) 

Gms.  CsiS04.CaS0« 
per  TOGO  Cms. 
Sat.  Sol 

352 
320 


Solid  Phaae. 

Dicaldum  Sulfate  +  Gypsum 


it 


ti 


Solubility  of  Calcium  Sxxlfate  in  Aqueous  Solutions  of  Magnesium 

Chloride  and  of  Magnesium  Nitrate  at  25^ 

(Cameron,  Seiddl,  and  Smith.) 


In  Magnesium  Chloride. 


In  Magnesium  Nitrate. 


Grama 

per  Liter  of  Sat.  S 

Solution. 

(jramsper 

liter  Solution. 

Wt.  of  I  oc. 

M«Cli. 

CaSOi. 

H«0.^ 

Mg(N0i)s. 

CaSOi. 

Solution. 

0 

2.08 

997-9 

0 

2.08 

0.9981 

8.50 

4.26 

996.5 

25 

5.77 

1.0205 

19.18 

5-69 

994.5 

50 

7.88 

1.0398 

46.64 

7.59 

989.1 

100 

9.92 

1.0786 

121.38 

8.62 

972.2 

200 

13.34 

I. 1498 

206.98 

6.57 

949.9 

300 

14 

I. 2190 

337 

2.77 

908.7 

400 

14.68 

I. 2821 

441. 1 

1-39 

878.6 

514 

15   04 

1.3553 

LUBILITY 

OF  Calcium 

Sulfate  in 

Aqueous  Solutions  of 

Magnesium 

Sulfate 

AT  25*. 

(Cameron  and  BeU,  x9o6a.) 

Grams  per  liter  Solution. 

Sp.  Gr.  of 

Grams  per 

Liter  Solution. 

Sp.  Gr.  of 

MkSOi. 

CaSO«. 

Solutions  at  U** 

MgSOi. 

CaSOi. 

Solutions  at  H** 

0 

2.046 

1.0032 

149.67 

1.597 

1. 1377 

3.20 

1.620 

I   0055 

165.7 

1.549 

I . 1479 

6.39 

1.507 

1.0090 

171. 2 

1.474 

I. 1537 

10.64 

1. 471 

I.OII8 

198.8 

1.422 

I . 1813 

21.36 

1.478 

7.0226 

232.1 

1.254 

1.209s 

42.68 

1.558 

I. 0419 

265.6 

1.070 

I . 2382 

64.14 

1.608 

1.0626 

298 

0.860 

I . 2624 

85.67 

1.617 

1.0833 

330.6 

0.647 

1.2877 

128.28 

1.627 

I.II90 

355 

0.501 

I .3023 
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S(X.UBiLrry  of  Caixiuii  Sulpatb  in  Aqueous  Solutions  of  Phosphoric 

Acid  at  25**. 

(Taber,  1906.) 


Gm.  per  J 

[iter. 

Sp.  Gr.  of 
Solutions  at  H 

• 

Gnu 

(.  per  Liter. 

Sp.  Gr.  of 

tSOi. 

CaSOi/ 

PaO». 

CaSa. 

Solutions  at  ff  • 

0 

2.126 

0.9991 

145. 1 

7.920 

1. 106 

S 

3143 

1.002 

205 

8.383 

1. 145 

lo-S 

3-734 

1.007 

3".S 

7-965 

I. 221 

21.4 

4.456 

1. 016 

395.8 

6.848 

1.280 

46.3 

5-760 

1.035 

494.6 

5.572 

1.344 

105.3 

7-318 

1. 075 

Solubility  of 

Calcium  Sxxlfatb  in  Aqueous  Solutions  of  Sulfuric  Acid. 

(Cameron  and  Breaxeale,  1903.) 

Gnin9H^S04 

Results  at  9^. 

Results  at  3^.     Results  at  4^. 
Gms.  CaS04       Gms.  CaSQ« 

per  Liter  of 

Dmn.  CaSOu           Wt.  of  i 

t  cc. 

Sbltttioa. 

per  liter. 

Sol. 

per  Liter. 

per  Liter. 

000 

2.126 

09991  grams 

•    •    • 

2.145 

048 

2.128 

1.0025 

3.309 

2.236 

4.87 

2.144 

1.0026 

3. 

451 

2.456 

8. II 

2.203 

I. 0051 

1  •  • 

2.760 

16..  22 

2.382- 

1.0098 

1 .  * 

3'^^^ 

48.67 

2.727 

I. 0302 

3 

397 

3843 

75  00 

2.841 

I  0435 

•  .  . 

4.146 

97-35 

2.779 

I .0756 

3 

606 

•  •  • 

146 .01 

2-571 

•    «    • 

3 

ISO 

4 139 

194  70 

^'3^3^ 

I.II34 

•  •  • 

3  551 

243-35 

1. 901 

I.I4I8 

•  *  • 

2-959 

392 .02 

I -541 

I.I68I 

<l 

t 

»•  • 

3.481 

Solubility  of  Calcium  Sulfate  in  Aqueous  Solutions  of  Potassium 
'    Chloride,  Brobode,  and  Iodide  at  21°. 

(DStte,  1898.) 


In  KCl  Solutions.  In  KBr  Solutions.  In  KI  Solutions 


Grams  of  the 
Potassium  Salt 
per  liter. 

O 

10 

20 

40 

60 

80 
100 
125 

ISO 
200 

2SO 
300 


Cms.  CaSQt 
per  liter. 

Gnu.  CoSQi 
per  Liter. 

Cms.  CaSQi 
per  liter. 

3.0s 
36 

3.0s 
31 

3.05 
3.8 

4S 

36 

3-2 

S-8 
6.6 

4S 

5« 

3-9 
45 

7.3 

5  9 

4-85 

75 
double  salt 

63 
6.7 

51 
5 -45 

... 

7.0 

S-8 

•  •  • 

•  •  • 

7-3 
double  salt 

5-95 
6.00 

•  •  • 

•  .  • 

double  salt 
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Solubility  of  Calcium  Sulfate  in  Aqueous  Solutions  of  Potassiuu 
Nitrate  and  of  Potassium  Sulfate  at  25*. 

(Sddell  and  Smith,  1904;  Cainenni  and  Breaieale,  1904.) 


In  Potassium  Nitrate. 


Giiis.per  Later 
Solutian. 

tNO».      CaSO«. 

Wt.of  ice. 
Solutkn. 

0.0 
12.5 

2.08 

3.28 

0.9981 
I. 0081 

25.0 

4.08 

I .0154 

50. 0 
100. 0 

5.26 
6.86 

I. 0321 
1.0625 

ISO 
200 

7.91 
8.69 

1.0924 
1. 1224 

260 

syngenite 

1-1539 

In  Potassium  Sulphate. 

Gma.  pff  Liter 
Solution. 

K^O«. 

0.0 

4.88 


CaSO«. 
2.08 
60 


Wt.  of  I  cc. 

Sobitian. 


5  09 

985 

19-57 

28.35 
30.66 

32.47 


56 
45 
49 
55 
57 
58* 


o 

I 
I 
I 
I 
I 
I 


9981 
0036 
0038 

0075 
0151 

0229 

0236 


*  SoUd  phase  ^ncenhe.  Remits  for  the  nliilality  of  syngenite  in  aolutkmi  of  pataaahim  nlphBleaic 
also  9ven  in  the  onginal  paper. 

^  Data  for  the  aolubility  of  syneenite,  KsCaCSOOs.HiO,  and  of  potassium  pentacal* 
cium  sulfate,  KiCa«(S04)«.HiO,  in  water  at  various  temperatures,  are  ^ven  by 
D'Ans  (1909).  This  author  also  gives  results  for  the  effect  of  the  following  salts 
upon  the  concentration  of  the  tx)undary  solution  for  gypsum-potassium  syn- 
genite at  25^  KCl,  KBr,  KI.  KCIO»,  KCIO4,  KNO,,  CH,c550K,  KOH,  K4Fe(CN). 
K,Fe(CN)».  NaCl,  Nal.  NaNft,  CHjCOONa,  HCl,  HNO^  HtPO*.  CHjCOOH, 
H1SO4,  AgiS04  and  cane  sugar. 

Data  for  the  solubility  (3  mixtures  of  CaSO4.KsSO4.H1O  +  CaS04.2H/)  and 
CaSO4.KtSO4.H1O  +  K1SO4  in^water  at  temperatures  between  o^  and  99^  are 
given  by  Barre  (1909,  191 1). 

Data  for  mixtures  of  gypsum-rubidium  syngenite  and  of  dicalcium  salt-syn* 
genite,  at  temperatures  Mtween  o^  and  40^  are  given  by  D'Ans  (1909). 


Solubility  of  Calcium  Sulfate  in  Aqueous  Solutions  of 

Chloride  at  26^ 


Sodium 


Cjtams  per  xoo  cc.  Sdution. 

Wt.  of  z  oc. 
Solution. 

0.9998 
1.0644 
I. 0981 
I.IOI2 

Giams  per  zoo  oc  Solution. 

Wt.  of  z  oc 

Naa. 
0 
9"5 

14 -399 
14.834 

CaSOi. 
0.2I2I 
0.666 
0.718 
0.716 

NaQ. 

17.650 
22.876 
26.417 
32.049 

CaSOt. 

0.7^2 

0.679 

0.650 

0.572 

Solution. 

I.II96 
I. 1488 
1. 1707 
I . 2034 

Solubility  of  Mixtures  of  Caixhum  Sulfate  and  Calcium  Carbonate  in 
Aqueous  Solutions  of  S(X)ium  Chloride  at  23''. 


Grams 

per  Liter  Solution. 

Gfmms 

per  Liter  Solution. 

NaCL 
0 

3.63 
11.49 
39.62 

Ca(HCO^s. 
0.060 
0.072 
0.089 
O.IOI 

CaSOi.' 
1.930 
2.720 
3.446 
5.156 

'  NaQ. 

79.52 
121.90 

193.80 

267.60 

a(HCO*)t. 
0.060 
0.056 
0.048 
0.040 

CaSOi. 
6.424 
5.272 
4.786 
4.462 

Data  for  the  sdubilitv  of  mixtures  of  calcium  sulfate  and  sodium  chloride  at 
>•  are  given  by  Artn  and  Cretien  (1906). 

ita  for  the  equilibrium  CaSO«  +  NatCOt  ^  CaCOt  +  NaiSOi  at  25'' 
given  by  Herz  (191  ta). 
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Solubility  of  Mixtusbs  of  Calcium  Sulfate  and  Silver  Sulfate  in 

Water. 

(Euler.  1904.) 

Per  Liter  oi  Solution. 
Cms.  Salt.  Gms^uiv. 

2.31  0.034   ) 

7.23s  0.0464  J 


f. 


-.0  (  CaS04 
^7   Ia&SO* 


Total  Salt 

per  zoo  Gms. 

Solution 

0-9473 


Sp.  Gr.  of 
Solutions. 


1.0083 


^^o(CaS04   2.61 
^5  (AgiSO*   8. II 


0.0383) 
0.0520 ) 


1.062 


1. 010 


SOLUBILITT  OF  CaLCIUM  SULFATE  IN  AqUEOUS  SOLUTIONS  OF  SODIUM 

Nitrate  and  of  Sodium  Sulfate  at  25°. 

(Seidell,  Smith,  Cameron,  Breareale.) 


In  Sodium  Nitrate. 

Cms,  per  liter  Solution.  yift,  of  x  cc. 

Solution. 

0.9981 

I. 0163 

1.0340 

1.0684 

I . 1336 
I.I916 

1-3639 
1.3904 


In  Sodium  Sulfate. 

Cms,  per  Liter  Solution.  yfi^  of  r  oc. 


NaNOi. 
O 

SO 
100 

200 

300 

600 

6SS 


casa. 
2.08 

4.25 
5-50 

7.10 

8.79 

9.28 

7.89 

7.24 


NaiSOi. 
2.39 

954 

14.13 

24-37 

46.15 
115.08 

146.61 

257.10 


CaSOt. 
1.65 

I -45 

1-39 

1.47 
1.65 

2.10 

2.23 

2.65 


Solution. 
I. 0013 
1.0076 
I.OIIS 
1.0205 
I. 0391 
1.0965 
I. 1427 
I. 2120 


Data  for  the  solubility  of  calcium  sulfate,  sodium  sulfate  glauberite,  sodium 
sulfate  syneenite.  separately  and  mixed,  in  water  at  various  temperatures,  are 
given  by  D  Ans  (1909)  andf  Barre  (191 1). 


Solubility  of  Calcium  Sulfate  in  Aqueous  and  Alcoholic  Mono- 

poTASsiulc  Tartrate  Solutions  at  20°. 

(Magnnnini,  1901.) 


Solvent. 

Water 

Aa.  N/200  KHC4H1O6 

i&a  alcohcd 


Gms.  CaS04 

per  xooGms. 

Solution. 

0.2238 

0.2323 

0.0970 


Sahrtat. 

10%  alcoholic  N/200  KHCiH40^ 
Aq.    N/200  KHC,H40*+S%  tar- 
taric add 
10%  ale.  N/400  KHCiH40b+s% 
tartaric  acid 


Gms.CaSQi 

per  looCkna. 

Solution. 

0.0866 
0.2566 
0.1086 


Solubility  of  Calcium  Sulfate  in  Aqueous  Sugar  Solutions. 

(StoUe,  x9oa) 


Per  cent  Concen- 
tration of  Sugar 
Solutions. 

G 

ms.  CaS04  Dissolved  by  xooo  C 

rms.  of  the  Sugar  Solutions  at 

1 
1 

'30^. 

40*. 

5o*. 

6o'. 

70-. 

8o-.^ 

0 

•    •    • 

2.157 

1.730 

I    730 

1.652 

1. 710 

10 
20 

27 
35 

2.041 
1.808 

I    550 
1.263 

I    730 
1.652 

1.438 
1.050 

I    730 
1. 419 

1. 361 
1.088 

1.574 

1.380 
1.283 

1. 108 

1.574 
1. 419 

1.283 

0.914 

1. 613 
1.263 
0.972 

•    •    • 

42 

49 

55 

1.030 

»    •    • 
•    •    • 

... 

0.564 
0.486 

0.777 

0.739 
0.505 

0.816 

0.564 
0.486 

0.855 
0.603 

0.369 

0.729 
0.486 
0.330 

100  gms.  glycerol  of  du  i  .256  dissolve  5.17  gms.  CaSOi  at  1 5^-1 6°.  (Oasendowski,  xgoj.) 
100  gms.  glycerol  of  d  i  .1 14  dissolve  0.95  gm.  CaSO«  at  ord.  temp.      (Aaielin,  1873-) 


CALCIUM  SULFATE  d30 

Freezing-point  Data  (Solubilities,  see  footnote,  p.  i)  Are  Given  for  the 
Following  Mixtures  of  Calcium  Sulfate  and  Other  Salts: 

Calcium  Sulfate  +  Lithium  Sulfate  (Mailer,  19x0.) 

4-  Potassium  Sulfate  (Muller,  19x0;  Gxahmann,  19x3.) 

+  Rubidium  Sulfate  (Mailer,  x9xo.) 

+  Sodium  Sulfate  (MUller,  x9xo;  Cakagni  and  Mandni,  X9xa) 

CALCIUM   8ULPHIDB   CaS. 

Solubility  in  Aqueous  Sugar  Solutions. 

(StoUe.) 
Per  cent  C^oncen-  Grama  CaS  Dissolved  per  liter  of  the  Sugar  Solutions  at: 


II 

II 

II 

II 

II 

II 

luu  01  ou 
olations. 

«»  t — - — 
30'. 

40«. 

so*. 

Co*. 

70^ 

So'. 

90  . 

0 

1.982 

2.123 

I    235 

1.390 

1.696 

2.032 

2.496 

10 

1.866 

1. 316 

1. 441 

1.673 

1.560 

1-634 

1-544 

20 

2.187 

1.696 

1.802 

1.905 

1.879 

1.892 

1.930 

27 

2.522 

2.097 

2. 059 

2.226 

2.342 

2.304 

2-357 

3S 

2.689 

2.265 

2.304 

2.406 

2.342 

2.857 

2.947 

4a 

2.342 

2.136 

2.226 

2.522 

2.574 

2.509 

2.689 

49 

2.445 

2.290 

2.458 

2.638 

2.728 

2.818 

3  063 

55 

2.509 

2.226 

2.340 

2.882 

2.766 

2.972 

3 -616 

CALCIUM  SULFITE  CaSOs2H,0. 

Solubilitt  in  Water  and  in  Aqueous  Sugar  Solutions  at  i8^ 

(Weisbeig,  X896.) 

Grams  CaSOi  per  100  cc.  Solution. 

Solvent  '..    «.  After  Boiling 

At  18  .  Solution  a  Houia. 

Water  0.0043  .... 

10  Per  cent  Sugar  o .  0083  o .  0066 

30  Per  cent  Sugar  o .  0080  o .  0069 

Results  at  Higher  Temperatures. 

(Van  der  Linden,  X9x6.) 

GtoA.  CaS0ii.3Hi0  per  xooo  ^ms.  Sat.  Solution  at. 
Sdivent.  t  ^  \ 

30'.        40*.        so'.        6o'.        70*.        8o*.        9o'.      b.  pt. 

Water  0.064  0.063  0*057  o.o6z  0.045  0.031  0.027  o.oxz 

Aq^SucroseofiSgm8.perioo  1^^^^  ^^^  ^^^^  ^^  ^^^^  ^^^  ^^^^  ^^^ 

"^i^^^vK^^"''^]---^  --8^  ^'^^  -<^7x  0.060  0.047  0.040  0.029 
Water-j-Excess  CaS04  0.031  0.029  0.025  0.019  0.012  0.009  0.008  0.006 

^%E'xiJ^GaSa^"^''^'^i°-*'35  0.032  0.022  0.019  0.021  0.017  0.020  0.021 

Aq.  Sucrose,  15  gms.+i.5  gms. ) 
Glucose  per  100  cc.+£xcess  \  0.032  0.027  0.022  0.020  0.019  0.0x9  0.019  ox>23 
CaSO*  ) 

CALCIUM  Phenanthrene  SULFONATES. 

SoLUBiLriY  in  Water. 

(Sandquist,  1919.) 

Caldtim-  2-Phenanthrene  Monosulfonate  0.024 

"       -  3-  "  "  .2HiO  0.083 

«       -10-  "  "  .sHiO  0.30 


Gms.  CaaH4ai.AlU) 
per  zoo  cc.  Sol. 

f. 

Gnu.  CaC«HiO|.4H«0 
per  zoo  cc.  Sd. 

f. 

Cms.  CaC4HiQi.AHkO 
per  100  cc.  Sol. 

0.0365 

30 

0.0631 

70 

0 . 1430 

O.Q4OI 

40 

0.0875 

80 

0.1798 

0.047s 

SO 

O.IIOO 

8S 

0.2190 

0.0525 

60 

0.1262 

I 
I 

I 

321  CALCIUM  TARTRATE 

CALCIUM  TARTRATE  CaC4H406.4HiO. 

Solubility  in  Water.  i 

(Gmtoni  and  Zachoder,  1905-) 

O 
10 

ao 

as 

loogms.  aq.  Ca.  tartrate  solution  contain  0.0185  gm.  CaC4H40d4HiO  at  i8^  and 
ox>294d9  gm.  at  25^. 

100  gms.  95%  alcohol  solution  contain  0.0187  gm.  CaC4H406.4HiO  at  18^,  and 
0.02352  gm.  at  25^.  ^  (Partbeil  and  HObner,  z9Q3-) 

100  gms.  aq.  Ca.  tartrate  solution  contain  0.0364  gm.  CaC4H406  at  20^ 

100  gms.  10%  alcohol  solution  contain  0.0160  gm.  CaC4H40d  at  20^. 

100  gms.  aqueous  5%  tartaric  acid  solution  contain  0.1632  gm.  CaC4H406' 

at  20°.  (Magnanini,  1901.) 

S(X.UBiLrrY  OF  Calouii  Tartrate,  CaC4H40t.4H/),  in  Aqueous  Acetic 

Acid  Solutions  at  26**-27®. 

(Hers  and  Muhs.  1903;  see  alao  Enell,  1899.) 

Norxoalityof    Gms.  CBbCOOH    Residue  from  Normality  of    Gms.  CHaCOOH  Residue  from 

Acetic  Acid.       per  zoo  cc.  SoL     50.05a  cc.  Sol.  Acetic  Add.       per  too  cc.  Sol.  50.05a  cc.  Sol. 

o        o      0.0217      3-^o     22.80   0.2042 
0.57      3.42    0.1082       5.70     34-20   0.1844 

1.425       8.55      0.1635        10.09       60.54     O.II60 
2.85       17.10      0.1970        16.505      93.03     0.0337 

The  residue  was  dried  at  70*^  C. 

Scx^UBiUTY  OF  Calcium  Tartrate  in  Aqueous  Solutions  of  CALauii 
^        Chloride,  Tartaric  Acid,  etc.,  at  18®. 

(Paul,  Z9ZS.) 

(The  determinations  were  made  by  weighing  the  tartrate  remaining  undissolved 
and  calculating  the  amount  dissolved  by  difference.  It  was  found  that  even  a 
small  amount  of  COs  in  the  water  had  a  distinct  influence  on  the  solubility.  One 
liter  of  pure  COs  free  water  was  found  to  dissolve  0.380  em.  CaC4H40c.4HiO  at 
18**  and  one  liter  of  ordinary  distilled  water,  0410  gm.  at  the  same  temperature.) 

Results  for  Aque-  Results  for  Aqueous  Results  for  A<^ue-      Results  for  Alcoholic 

ous  Calcium       Dipotassium  Tar-      ous  Tartanc  Tartaric  Acid 

Chloride  Solution.        trate  Sols.  Acid  Sols.  Sols. 


'  Gms.  per  Liter.            Gms.  pet 

Liter. 

CaCiHiO;. 
4H4O. 

Gms. 

per  Liter. 

CtEbOH. 

Gms.  per  Lit 
OHiOi. 

tcr. 

CaCb. 

CaC«H40i.  KiCiHiOk. 
4H«0.          ilUO. 

CaIUOu 

CaOILO;. 
4H1O. 

CaC«H40^ 
4Hf0 

0.503 

0.202      0.392 

0.166 

I 

0.910 

SO 

0 

0.263 

i.oos 

O.I79    2.139 

0.160 

2 

1. 162 

« 

4 

1. 107 

3518 

0.166      2.352 

0.157 

4 

1. 511 

Si 

16 

1.85 

4.523 

0.154      2.614 

0.150 

6 

1.776 

80 

0 

0.205 

5025 

0.154    .4.705 

0.223 

8 

1.972 

« 

4 

0.867 

7.538 

O.I7I    23.524 

0.263 

10 

2.205 

(( 

16 

1.506 

10.05 

0.177   47.048 

0.305 

12 

2.380 

100 

0 

0.190 

25125 

0.182 

14 

2.514 

(C 

4 

0.766 

50.25 

0.224 

i6 

2.643 

tt 

16 

1.297 

Data  for  the  effect  of  potassium  chloride  and  of  potassium  acetate  upon  the 
solubility  of  calcium  tartrate  in  aqueous  0.5  normal  acetic  acid  solutions  at  25®, 
and  also  for  the  effect  of  potassium  monochloracetate  upon  the  solubility  of  the 
salt  in  0.5  normal  chloracetic  acid  solutions  at  25^,  are  given  by  Henderson  and 
Taylor  (1916). 
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SoLUBiLiTT  OP  Calqum  Taktratb  IN  Aqubous  Soluhons  OP  AHMOIIIUIC 
Potassium  amd  Sodium  Cblokidbs  at  Several  Temfesatuses. 

(Caatooi  and  Jolkoifikj.  x9o7-) 

Note.  —  (The  authora  refer  in  all  cases  to  their  determination  of  the  amount  of 
decompoflition  of  the  tartrate  by  the  aqueous  chloride  solutions.  Constant  agita- 
tion and  temperature  were  maintained.) 


Gnt.  CaTaitnte  DiiMlvedat 

Gms.  Ca  Taitate  pel 

liter  of 

:3ilafidepcr 
r  Solvent. 

e6*  per  Liter  of  Aq.: 

f. 

7%  Agneoos 

■ 

NH«a.          KCL           NaQ 

NHiCL         KCL 

NaCL 

5 

0.701      0.643     O.6S0 

16 

1.676      1.504 

I  637 

10 

0.861      0.822      0.840 

30 

2.417      2.031 

2,27s 

30 

1. 281      1. 180      1.305 

55 

3.712      2.154 

3  579 

ICO 

1.897      1.753      I   860 

70 

5.080      2.546 

4.148 

200 

2.305      2.IIO      2.163 

85 

6.699      4.264 

6.30s 

CALCIUM   BITABTRATB    CaH,(C4H40,),. 

Solubility  in  Water  and  in  Aqueous   Solutions  op  Acids  and 

OP  Salts. 

(WariDgton  —  J.  Chem.  Soc.  aS,  946,  '75-) 

In  Hydrochloric  Acid.      In  other  Acids  and  in  Salt  Solutions  at  14^. 


"^^"^^    ^^^^.  Adders^..       G».Addora*  G«..C.H.(CACW, 

XOoGlIlt.Sol.         At  32'^,          M  8o*.*                                                                       p«  *«w  «..  .JM*.  A«  AW  vk.  i^w«. 

o           0.600      4-027  Acetic  Acid               0.81  0.422 

0.68      3.01        5.3s  Tartaric  Acid            1.03  0.322 

2.15      6.88      11-35  Citric  Acid                0.84  0.546 

4.26     II. 19      20-33  Sulphuric  Acid          o . 685  i . 701 

8.36    22.75      40.93  Hydrochloric  Acid    0.504  1-947 

16.13    48.31      80.12  Nitric  Acid               0.845  1.969 

Potassium  Acetate    i .  387  o .  744 

IjM^^ dtaoive o-p J gms.  Potassium  Citrate    1.397  0.843 


100 


CALCIUM  THI08ULFATB  CaSA.6HsO. 

Solubility  of  Calcium  Thiosxxlfate  in  Aqubous  Solutions  of  Sodium 
Thiosulfatb  at  9®  and  25"*  and  Vice  Versa. 

(Kienuum  and  Rodemund,  19x4.) 

Results  at  9^  Results  at  25^ 

Gmt.  Der  zoo  Gms.  Cms.  per  xoo  Gnu. 

Set.  Sol.  SoUdPhaac.  Sat.Sol.  Solid  Phase. 

NatSiQi.  Ca5o5.  NatSiOi.         CaScf. 

o  29.4    CaS2Q8.6H20  o  34.7    CaS|08.6HiO 

11.04       22.64      "  9.24  29.69      " 

25.21       15.84      "+Na2S208.5liO  15.67  21.41      ""' 

31.01         7.70  Na<SsOk.5H^  18.34  25.18      " 

28.24  21.14      " 

30.19  20.33      "+Na«SA.sHiO 

31.24  18.43  Na«SjOj.5HjO 

35.04  II. 61  " 

Data  are  also  given  for  the  quaternary  systems,  CaSiOi+NasS|Os+NaNOi 
+H1O  and  CaSjOi+Ca(NOs)i+NaNOt+HiO  at  9*  and  25*.  A  triple  salt  of  the 
composition  CaNas(Si0i)tN0s.iiH20  was  obtained. 
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CALCIUM  VALEAATB 


OALOIUM   YALBRATB  Ca[CH,(CH,},COO],.H,0. 

CALCIUM  (Iso)  VALERATE  Ca[(CH,),.CH.CH,.COO],.3HA 

Solubility  op  Each  in  Water. 

—  J.  Chem.  Soc.  8z,  355,  '02;  see  also  Furth  —  Monatsh.  Chem.  9,  313,  '88;  Sedlitzky— 

Jbid,  8,  566,  '87.) 


*•. 


Calcium  Valerate. 

Cms.  Ca(GfiiOk)s 
per  100  Gms. 


Calcium  Iso  Valerate. 


Cms.  Ca(C^I«Os)a 
per  100  Gms. 


Water. 

SobtioD. 

Water. 

Solution. 

0 

9.82 

8.94 

0 

26.05 

20.66 

10 

9 

as 

8 

47 

lO 

22.70 

18.50 

20 

8. 

.80 

8 

09 

20 

21.80 

17.90 

30 

8 

40 

75 

30 

21.68 

17.82 

40 

8 

OS 

•45 

40 

22.00 

18.18 

so 

8S 

28 

45  5 

22.3s 

18.42 

S7 

7S 

.19 

50 

19-95 

16.63 

60 

.78 

.22 

60 

18.38 

1552 

70 

80 

.24 

70 

17.40 

14.82 

80 

95 

36 

80 

16.88 

14.44 

90 

8 

ao 

58 

90 

16.65 

14.28 

zoo 

8. 

78 

8 

07 

100 

16 -55 

14.20 

kMPE 

□on 

i    CioH] 

•• 

Solid 
Phase. 


Ca(C,H^0,V3H,0 


it 


tt 


it 


tt 


Ca(C,H,0,),.H,0 


ti 


tt 


tt 


tt 
tt 


Freezing-point  data  (solubility,  see  footnote,  p.  i)  are  given  by  Kumakov  and 
Efrenov  (1912)  for  mixtures  of  camphene  +  methylmustard  oil,  camphene+ 
naphthalene  and  camphene  +  phenantnene. 

CAMPHOR  CnHuO  d  and  I. 

TbrROXIMATB  SOLUBILITy  OF  d  CAMPHOR  IN  SEVERAL  SCH^VENTS  AT  ORDI- 
NARY Temperature.     (U.  S.  p.,  Squins;  Greenish  and  Smith,  1903.) 


Solvent. 


Water 
90%  Alcohol 
95%  Alcohol 
Ether 


Parts  Camphor 

per  zoo  Parts 

Solvent. 

0.08-0.14 
100 

"S 

173 


SolvenL 


Chloroform 
OUve  Oil 
Turpentine 
Glacial  Acetic  Add 


Parts  Camphor  per 
100  Parts  Solvent 

300-400 

25-33 
66 

200 

12.5  (Kloae,x9o7). 


Caibon  Disulfide   Readily  Soluble      Lanolin 

Saturated  solutions  of  d  camphor  and  of  /  camphor  in  turpentine  of  aj)  <"4.38 
(to  a  10  cm.  tube  at  18^)  were  found  to  have  </ii»  0.9028  and  0.9030  respectively; 
the  op  in  a  10  cm.  tube  were  -{-23.07  and  — 16.52  respectively.  (Jones,  1907-08.) 

SCX.UBILITY  Qfg  Camphor  in  Concentrated  Aqueous  Hydrochloric 

Acm.    (Zaharia,  1899.) 

CThe  dissolved  camphor  could  not  be  determined  by  evaporating  and  weighing  the 
residue  on  account  of  volatility;  polarimetric  methods  could  not  be  used  on  account 
of  the  interference  of  the  HCl.  The  author,  therefore,  determined  the  densities 
(HjO  at  4^  in  each  case)  of  the  pure  solvent  and  saturated  solution  in  each  case, 
and  assumed  that  the  difference  represented  the  weight  of  camphor  dissolved. 
The  saturated  solutions  were  prepared  by  stirring  the  several  mixtures  with  a  glass 
stirring  rod,  at  intervals,  durmg  6  hours.) 


<&Jis«>nf 

Densities  at  0*. 

Densities  at  xo"*. 

Solvent.      Sat.  Sol. 
1 .  140       1 .  138 
1.158       1.153 
1.175       I   163 
I. 181        I. 160 
1 . 185       1 . 148 

1. 189  1.134 

1.190  1.124 

Densities  at  ao*. 
Solvent.     Sat.  Sol.' 

I. 135       II33 
1.153       I.J48 
1.169       I- 159 
I. 175       I   158 

I  179       »  J53 
1.182       1.140 

1.184      I.I34 

Densitia  at  40*. 

rf.3  %Ha 
3B.6       « 

33  9       " 

34.98    ;; 

•JS-74 

3638     " 
36.68      " 

Solvent. 

1. 145 
1.164 

1.181 

1. 187 

1.191 

1. 19s 
1.197 

Sat.  Sol. 
1. 143 

1. 159 
1.167 

1. 158 
1.140 
1.126 
1.116 

Solvent.    Sat.  SoL 
1.125        IJ23 
1 . 142        I . 138 
1.157        1.149 
1 . 163        1 . 153 
1.167        1.153 
1.170        1.153 

■    •    •                            ■    •   • 

CAMPHOB 
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REapRocAL  Solubility  of  Camphor  and  Phenol,  Dbtbrminbd  bt  thb 

Freezing-point  Method. 

(Wood  and  Scott.  1910.) 

(The  freezing-point  was  determined  in  moat  cases  by  measuring  the  rate  of 
cooling  of  the  mixtures  and  ascertaining  the  point  at  which  the  rate  chang^.  The 
experiments  were  made  with  very  great  care.) 


Gms. 

Cms. 

, 

Gms. 

f  of 

my 

Camphor 

Solid 

t*of 

Camphor 

Solid 

t*of 

Camphor       ^^^ 

f roes- 

ing.     ( 

per  zoo 
Sms.  Mix- 
ture. 

Phase. 

Freezing. 

per  xoo 
Gms.  Mix- 
ture. 

Phase. 

GSr.MiT.      ^^ 
ture. 

174.5 

100. 0 

C»HiriO 

-13.8 

71.48  Q»Hi^ 

—  22.6 

52.52  1.1 

158 

95.98 

« 

-26.4,- 

32  70.12 

"  +X.X 

—  23.6 

44.90  " 

140 

92 -55 

M 

-15.9 

6932 

z.x 

-28-30. 5 

40.35  "+CJW>H 

112 

88.86 

« 

—  20.1 

67.76 

« 

-15.7 

38.57   QH^H 

80 

82.88 

II 

-19.3 

66.64 

<• 

-3 

34.50        " 

50.7 

79-73 

M 

-18.7 

62.21 

u 

+5 

30.31 

295 

76.58 

U 

—  18. 6m. 

pt    ... 

M 

16. 1 

25.40        " 

—0,1 

73.37 

« 

—  20.1 

61.51 

M 

25 

20.31         « 

-13-5 

72.24 

II 

—  20 

55.80 

M 

36.1 

6.87        ". 

I.I  =» 

CicHmO.CHiOH. 

Data  for  the  above  system  obtained  by  the  method  of  determination  of  the 
temperature  of  disappearance  of  the  last  crystal,  are  given  by  Kremann,  Wischo 
and  Paul  (1915).  The  results  are  not  in  good  agreement  with  the  above.  These 
authors  also  give  similar  determinations  for  the  systems  camphor -{-resorcinol  and 
camphor -{-/3  naphthol. 

Data  for  the  systems  camphor  -|-  phenol  +  water,  camphor  -|-  n  butyric  acid  + 
water,  camphor  +  succinic  acid  nitrile  +  water  and  camphor  -|-  triethylamine  + 
water  are  given  by  Timmermans,  1907. 

Freezing-point  data  (solubilities,  see  footnote,  p.  i)  are  given  for  the  following 
mixtures  of  camphor  and  other  compounds. 


(Vanstone,  1909.) 
(Efremov,  xQia,  1913.) 
(Pawlewski,  19x3.) 
(Caille,  X909.) 
(Caille,  X909.) 
(Joumiauz,  X9xa.) 

Mm  MM 


H 


M 


M 


U 


Camphor  -\-  Bomeol 

-|-  Hydroquinone 

-|-  Menthol 

+  a  Naphthol 

+  fi  Naphthol 

-)-  a  Mononitronaphthalene 

+  Naphthalene 

4"  fi  Naphthylamine 

-j-  Nitric  Acid 

-|-  Phosphoric  Acid 

+  Pyrocatechol 

-j-  Pyrogallol 

-j-  Resorcinol 

-hSald 

-j-  Sulfur  Dioxide 

-|-  a  Trinitrotoluene 

-I-  p  Toluidine 

4-  17  other  compounds 

BenzolGAMPHOB  Enol  and  keto  forms. 

Solubility  data  have  been  used  by  Dimroth  and  Mason  (191 3)  for  determining 
the  transition  of  the  tautomeric  forms  into  each  other.  Results  are  given  for  the 
solubility  of  each  form  in  ether,  acetone,  ethylacetate,  ethyl  alcohol  and  methyl 
alcohol. 

One  liter  benzene  dissolves  256  gms.  enol  benzoylcamphor  at  5**,  by  freezing- 
point  method.  (Sidgwick.  19x5^ 


CZukow  and  Kasatkin,  X909.) 

M  U 

(ECremov,  191  a,  19x3.) 

Oounuauz,  191  a.) 

(CaiUe,  X909;  Efremov,  x9xa,  19x3.) 

(Caille.  1909.) 

(BeUuod  and  Grasai,  X9X3,  X9X4.) 

(Giua,  19x6.) 

(Efremov,  X9X5.  X9x6.) 


it 


22$  BromoCAMPHOB 

BromoCAMPHOB  aCuHicOBr. 

Afproximatb  Solubility  in  Several  Organic  Solvents  at  Ordinary  Temp. 

(U.  S.  p.;  Squires;  Beilstein;  results  in  akohol  by  Mailer,  1892.) 

c»iw«n«'         Parts  Bromo  Camphor  c^i„-«*  Parts  Bromo  Camphor  per 

Solvent.         per  100  Parts  Solvent.  Solvent.  xoo  Parts  Sol^t. 

Alcohol         i2.iati5**  Ether  50 

19.7  "  25°  Chloroform  143 

130.0"  50**  Olive  Oil  12.5 

705.0  "  61®  95%  Formic  Acid  13.6  (Aachan, X913.) 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  are  given  for  mixtures  of  I  bromo- 
camphor  -h<i  chlorocamphor  by  Padoa  (1004);  for  mixtures  of  d  bromocamphor-|- 
/  bromocamphor  by  Padoa  and  Rotondi  (1912);  for  mixtures  of  bromocamphor  -}- 
stearine  by  Batelli  and  Martinetti  (1885);  fi  bromocamphor  -|-  salol  by  Caille,  1909. 

CAMPHOBOXIME  CioHi«:NOH  iand /. 

100  gms.  turpentine  dissolve  8.68  gms.  d  oxime  at  18^,  di%  «  0.8784,  ap  »  2.30 
in  10  cm.  tube. 

100  gms.  turpentine  dissolve  8.69  gms.  /  oxime  at  18^,  iu  =  0.8782,  ap  »  18.24 
in  10  cm.  tube. 

aD  of  the  turpentine  »  4.38  in  a  10  cm.  tube  at  18^. 

In  the  case  of  results  in  /  amyl  bromide  the  dig  »  1. 199  in  both  cases  and  the 
an  was  —3.55  (10  cm.  tube)  for  the  d  oxime  and  ■+•  11.48  for  the  I  oxime.  The  an 
of  the  amyl  bromide  was  +4-6  in  10  cm.  tube  at  18®.  The  results  show  that  the 
solubility  and  rotatory  power  of  the  d  and  /  isomerides  are  identical  in  an  optically 
active  as  well  as  in  an  mactive  solvent. 

Freezing-point  data  are  given  for  mixtures  of  d  and  /  camphoroxime  by  Beck 
(1904)  and  Adriani  (1900).  "^ 

CAMPHOBIC  ACm  CgHuCCOOH)!. 

100  gms.  of  water  dissolve  0.8  gm.  CsHmCCOOH)!  at  25**,  and  10  gms.  at  the  b.  pt. 

(U.SJ».) 

Solubility  of  Camphoric  Acm  in  Aqueous  Solutions  of  Alcohol  at  25^ 

(Seidell,  190S,  1910.) 

Wt.%CiH^H         dm<A        Gms.  C^(C00H)t   Wt.  %  CsHiOH       duol       Gms.  OHu  (C00H)s 
in  Solvent.         Sat.  Sol.     per  xoo  Gms.  Sat.  Sol.       in  Solvent.        Sat.  Sol.     per  xoo  Gms.  Sat.  Sol. 

o  I  0.754  ^ 

lo  I  1.60  70 

20  I  6.30  80 

30  I  14  90 

40  I  26  96.3 

50  I  31  100 

Solubility  of  Camphoric  Acm  in  Several  Solvents. 

dmfA  Gms.  dmoi  Gms. 

Solvent.  t**.        Sat.  CsHM(C00H)t  per      Solvent.  V,      Sat.  C8HM(C00H)«per 

Sol.    xoo  Gms.  Solvent.  Sol.  xoo  Gms.  Solvent. 

Amyl  AlcohoKiso)  25      0.907      50(3)  Carbon Distdfide  25  1.258  0.020^3^ 

Butyl  Alcohol(iso)  22.5     ...        54.1(1)  Chloroform  25       ...  0.153(3) 

Ethyl  Alcohol         o        ...        84.7(1)  Cumene  25  0.890  0.197(3) 

"          "             15. 1     ...  112^2)  Ether  (abs.)  25  0.922  91.40(3) 

"          "            62.5     ...  147  W  95%  Formic  Acid  18.5  ...  8.68(4) 

Methyl  Alcohol     o          ...  116.3(1)  Ligroin  25  0.714  0.007(3) 

"           "           22.5     ...  131.1(1)  Nitrobenzene  25  1.2  0.5(3) 

Propyl  Alcohol      o          ...        42.2^1)  Spts. Turpentine  25  0.852  1.74(3) 

"           "          22.5     ...        61    (i)  Toluene  25  0.862  0.15(3) 

Benzene                25      0.873       0.008(3)  Xylene  25  0.859  0.23(3)^ 

(x)  Timofeiew  (X9X4);  (a)  Beilstein;  (3)  Seidell  (19x0);  (4)  Aschan,  (191)). 

Data  for  the  distribution  of  camphoric  acid  between  water  and  ether  at  25**  are 
given  by  Chandler  (1908).  Data  for  the  freezing  points  of  mixtures  of  d  and  / 
camphoric  acid  and  d  and  /  isocamphoric  acid  are  given  by  Centnerszwer  (1899). 

CAMPHOBIC  ANHTDBTOE  QoHuOi  </ and /. 

One  liter  of  benzene  dissolves  37.5  fois,  d  camphoric  anhydride  at  5^,  deter- 
mined by  depression  of  the  freezing-pomt.  (Sidgwick,  19x5.) 


I 

45 

I  , 

49 

0-99S 

51.20 

0.980 

51-40 

0.970 

50 -37 

0.960 

50.10 

CANTHABIDniX  226 

Approximate  Scx^ubilitt  in  Several  Solvents  at  Room  Temp. 

(Self  and  Greenish,  1907.) 

Cms.  Cantharidioe  Gms.  Cantharidine 

Solvent.  per  100  Gma.  Solvent.  per  100  Gms. 

Solvent.  Solvent. 

Aq.  25%  Acetone    0.02        Aq.  10%  Acetic  Add        0.14 
"     50%       "         0.16         "    45%  Formic  "  0.12 

"    75%       "         0.45        Carbon  Tetrachloride        0.04 

Lanolin  4.4  (EkMe,  1907-) 

CAOUTCHOnC. 

Solubility  in  Organic  Solvents.    (Hanausek,  1887.) 

Gms.  Caoutchouc  Dissolved  per  xoo  Gms.  SolvenL 

Solvent.  t *  % 

Gears.  Tete  Noire.        Sierra  Leone. 

Ether  2.5  3.6  4.5 

Turpentine  4.5  5  4.6 

Chloroform  3  3.7  3 

Petroleum  1.5  4.5  4 

Benzene  4.4  5  4.7 

Carbon  Disulfide  0.4  o  o 

SOLUBILITT  OF  CAOUTCHOUC  IN  MIXTURES  OF  BbNZBNE  AND'AlCOHOL.  (Caspar!,  ZQXS.) 

(Freshly  prepared  solutions  of  deresinified  caoutchouc' in  benzene  were  titrated 
with  alcohol  to  appearance  of  two  phases.  The  end  point  is  sharp  to  within  one 
drop  of  precipitant,  especially  at  low  cones,  of  caoutchouc.  For  purposes  of 
converting  the  weights  of  caoutchouc  to  volume,  the  factor  0.91  may  be  taken.) 

Results  at  20^. 

Caoutchouc    «•  C«Hi.    cShiOH.  CaoutSouc    **' ^^  S&H.     CaouSouc  *^- ^^"^    OJ^M. 
0.032         40  17  0.206        40  II  0.80        40  9.6 

0.080   40    15.8   0.81   40    10.8   2.01   40    8.8' 
0.405   40    14.8   2.01   4a    10.2   3.20   40    8.1 

2.404         40  14.5        3.22        40  9.8 

4.061         40  13.8 

Results  at  40°.  Results  at  6o^ 

Gms.  Caoutchouc,  cc.  CiH«.    cc.  Abe.  CiHiOH.  Gmi.  Caoutchouc    cc  CcHi.    cc  Abe.  CtHiOH. 

0.2  40  18.8  0.2  40  "21.6 

i.o  40  18. 1  I  40  23.3 

2  40  17.4  2     ^  40  24.4 

Solubility  of  Caoutchouc  in  Mixtures  of  Benzene  and  Acetone.  (Caspari,  xgzs-) 
Results  at  20^  1  Results  at.  40°.  Results  at  6o^ 

Gms.  p-Ti/  cc  Gms.  r.vx.  ^'  Gms.       ^^  nja.  ©c. 

Caoutchouc   «•*-««•    (CHi)iCO.  Caoutchouc  ***  ^-**^-   (CHOiCO.  Caoutchouc  **' ^^•^    (CHi)iC0. 

o.ii       20 

0.80         20 

1 .86       20 

CABBA1SIDE8. 

Solubility  in  Several  Solvents.    (Walker  and  Wood.  xSgs.) 

as  Methyl  phenyl  carbamide  (m.  pt.  82°),  benzyl  carbamide  (m.  pt.  149^). 

0  tolyl  carbamide  (in.  pt.  185**)  and  p  tolyl  carbamide  (m.  pt.  173**). 

Gms.  Each  Carbamide  Separate^  per  xoo  cc  Sat.  Solution. 
Solvent.  t".    /  *  \ 

05  Methyl  Phenyl.         Benzyl.  ^  Tolyl.  0  Tolyl 

Water  45  74  1.71  0.307         0.251 

Acetone         23  29.4  3.10  2.66  0.462 

Ether  22.5        2.28  0.053  0.062         0.0162 

Benzene        44.2        12.4  0.0C97        0.043  0.0155 

100  gms.  chloroform  dissolve  0.6-0.7  gm.  diiododithio  carbamide  (CSNiH4)tIi 
at  temp,  not  stated.  (Wemer,  19x4.) 


iS-7 

O.IO 

20 

19.6 

010 

20 

23 

150 

0.98 

20 

17.6 

1. 01 

20 

26.4 

14.7 

337  OABBAZOLB 

GABBAZOLE  (Diphenylene  imide)   (QHOiNH. 

ICO  grains  abs.  alcohol  dissolve  0.92  gm.  (C6H4)sNH  at  14°,  and  3.88  gms.  at 
b.  pt. 

100  gms.  toluene  dissolve  0.55  gm.  (CeHOsNH  at  I6.5^  and  5.46  gms.  at  b.  pt. 

Freezing-point  data  are  given  for  mixtures  of  carbs^le  and  phenanthene  by 
Garelli  (1894). 

CARBINOL  CH«OH,  see  Methyl  alcohol,  p.  435. 

Trimethyl  CARBINOL  (CHs),COH,  Triphenyl  GABBINOL  (C.H»),COH. 

Freezing-point  data  (solubilities,  see  footnote,  p.  i)  are  given  for  mixtures  of 
trimethyl  carbinol  and  water  by  Paterno  and  Mieli  (1907).  Results  for  tri- 
methyl carbinol  -f  phenol,  trimethyl  carbinol  -j-  thymol  and  trimethyl  carbinol  -|- 
bromotoluene  are  given^by  Paterno  and  Ampola  (1897).  Results  for  triphenyl 
carbinol  -|-  phenol  are  given  by  Yamamoto  (1908). 

CABBON  DIOXIDE  CO,. 

Solubility  in  Water. 

(Bohr,  Z899;  Ge£Fcken,  1904;  Just,  2901.) 


f. 

SolubOity  in  Water. 
/            — -^ -k 

Va-a^^ 

Naa. 

w 

9' 

p.               /. 

/5. 

P. 

0 

0-33S 

1.713^ 

I  234 

0.678 

s 

0.277 

1.424 

1.024 

0.577 

10 

0.231 

i.i94»^ 

0.87s 

0.503 

15 

0.197. 

I. 019        1.070 

0.75s 

0.443 

30 

0.160;  . 

0.878*' 

0.664 

0.393 

25 

0.145 

0.759        0.826 

0.583 

035^ 

30 

0.126 

0.665^ 

0.517 

0.319 

40 

0.097 

0.5301^ 

0.4x4 

0.263 

SO 

0.076 

0.436*^ 

0.370 

0.235 

60 

0.058 

0'359'^ 

0.305 

0.183 

q  V  wt.  of  gas  dissolved  by  100  erams  of  solvent  at  a  total  pressure  of  760  mm. 

fi  —  the  BniiBen  Absorption  Ooefficient  which  signifies  the  volume  (v)  of 
the  gas  (reduced  to  o**and  760  mm.)  taken  up  by  unit  volume  (V)  of  the  liquid 
when  the  pressure  of  the  gas  itself  minus  the  vapor  tension  of  the  solvent  is 
760  mm.  V 

^  ""  V(i  +  0^0367  t) ' 

I  —  the  Ostwald  SolnblUty  Expression  which  represents  the  ratio  of  the 
volume  (v)  of  gas  absorbed  at  any  pressure  and  temperature,  to  the  volume 

(V)  of  the  absorbing  liquid,  i.e.  ^  —  t?  '      This  expression  differs  from  the 

Bunsen  Absorption  Coefficient,  /3,  in  that  the  volume  (v)  of  the  dissolved  gas 
is  not  reduced  to  0°  and  760  mm.  The  solubility  /  is  therefore  the  volume 
of  gas  dissolved  by  unit  volume  of  the  solvent  at  the  temperature  of  the 
experiment.    The  two  expressions  are  related  thus: 

/  -  /3  (i  +  0.00367  0.      P  -  ,    _^     ^     <    A  • 

(1  +  0.00367  0 
Solubility  in  Water  at  Pressures  Above  One  Atmosphere. 

(Wroblewski  —  Compt.  rend.  94,  1235,  '8a.) 

-P««w    Coefficient  of  Saturation*  at:  .Prwsare   Coefficient  of  Satuiation*  at: 

In  Ainio»-     <        ^      ■■■  I*         '     o    ^  ^  Atnjoa. 


o-  "■4-  pheres.  o*>.  ,a.4«. 

I     1-797   X.086      20    26.65  17*11 

S     8.6s   S-iS      25    30.55  20.31 

10    16.03   9-65      30    33-74  23.25 

*  Coefficient  of  abiocpCion  is  no  doubt  intended. 


CAKBON  DIOXIDE  228 

Solubility  of  Carbon  Dioxide  in  Water  at  High  Pressures.  (Sander,  z9zi-xa.) 

Note.  —  The  pressures  varied  from  25  to  170  kilograms  per  square  centimeter. 
The  results  are  expressed  in  terms  of  the  volume  of  COi,  reduced  to  i  kg.  per  sq. 
centimeter,  dissolved  by  unit  volume  of  liquid  at  the  temperature  and  pressure 
of  the  experiment.  A  Caiilet  apparatus,  provided  with  tne  well-known  Caillet 
tube,  was  used.  The  experiments  were  made  with  very  great  care.  In  general,- 
the  procedure  consisted  m  compressing  C0|  above  mercury  in  the  closed  milli- 
meter graduated  end  of  the  Caillet  tube  and  taking  many  readings  on  the  scale 
at  various  pressures  and  temperatures.  The  volumes  thus  found  were  compared 
with  similar  readings  made  after  a  known  amount  of  solvent  had  been  introduced 
above  the  layei  of  mercury,  by  means  of  a  graduated  pipet  with  turned-up  end. 
The  differences  show  the  volume  of  COi  dissolved  at  given  temperatures  and 
pressures. 

Two  series  of  determinations  were  made.  In  the  case  of  the  results  marked  (a) 
the  used  volume  of  water  was  0.210  cc.  and  for  those  marked  (6)  the  volume  was 
0.102  cc.    The  volumes  of  COi  used,  varied  from  60  to  76  cc. 


f. 

Piosuie  in 
Sq.  Cm. 

CCOlCUl(I 

I  Kg.  per  Sq. 
•olved  by  i 

ceducedto 
CmODis- 
[  cc.  &0. 

(ft) 

f. 

Pressarein* 
Sq.Cm, 

Cc.  CQi  (Reduced  to  z  K 

per  Sq.  Cm.)  Dissolved 

by  I  cc-  HiO. 

'      (a) 

(*)    * 

20 

25 

•        •       • 

17.77 

60 

90 

22.74 

21.16 

u 

30 

•       •       • 

19.77 

(( 

100 

26.22 

27.85 

ii 

40 

•       •       • 

21.52 

a 

1 10 

28.92 

28.79 

ti 

SO 

•       •       • 

28.09 

it 

120 

30.20 

33  90 

u 

55 

•       •       • 

29 -75 

100 

60 

8.97 

•  •  • 

35 

30 

11.77 

13.  S7 

(( 

70 

10. II 

6.40 

it 

40 

14.82 

20 

ii 

80 

II. OS 

9-59 

€i 

50 

18.96 

24.64 

ii 

90 

12.62 

10.85 

ii 

60 

22.90 

22.50 

ti 

100 

13  63 

12.40 

it 

70 

27.18 

27.62 

it 

1 10 

14.88 

16.31 

it 

80 

•       •       • 

32.85 

it 

120 

16.40 

15.78 

60 

40 

10.88 

9.80 

it 

130 

17-93 

16.89 

<c 

50 

12.24 

13  72 

It 

140 

19.56 

17.71 

« 

60 

14.46 

15-28 

tt 

150 

20.58 

17.49 

« 

ro 

16.80 

17.46 

it 

160 

22.07 

•  •  • 

« 

80 

19-74 

22.67 

it 

170 

22.78 

•  •  • 

Solubility  of  Carbon  Dxoxidb  in  Water  Expressed  in  Terms  of  the  Fahr- 
enheit Scale  of  Temperature  and  Pounds  per  Square  Inch  Pressure. 

(Heath,  1915:  Anthony,  19x6,  see  also  Ril^,  Z9xx.) 

(The  existing  data  were  calculated  to  this  form,  particularly  for  use  in  the 
bottling  industry.) 


Pounds 
perSq. 

Volomes  of  COi  Gas  Dissolved  by  One  Volume  of  Watei 

at: 

Inch 
P1C88UZC 

36'. 

4o'- 

44'. 

4S'. 

55*.     60*. 

6s'. 

7o». 

75'. 

8o'. 

8s'. 

90*. 

IS 

3.46 

3.19 

2.93 

a.70 

3QO 

a.20    2.02 

1.86 

1.71 

1.58 

1.84  /.35 

1.27 

20 

4.04 

3.73 

3.42 

3.15 

.2^2 

2.57  2.36 

2.17 

2 

1.84 

X.69 

1.58 

1.48 

25 

4.58 

4.27 

3.92 

3.61 

3-35 

2.04  2.69 

2.48 

2.29 

2.10 

1-93 

1.80 

1.70 

30 

5.21 

4.81 

4.41 

4.06 

3.77 

3.31   3'OS 

2.80 

2.58 

2.37 

2.X8 

2.03 

1. 91 

35 

5-80 

5.35 

4.91 

4.52 

4.19 

3.69  3.37 

3." 

2.86 

2.63 

3.42 

2.26 

2.13 

40 

6.37 

5.89 

5-39 

4.97 

4.61 

4.05   3.71 

3.42 

3.15 

2.89 

2.67 

2.49 

2.34 

45 

6.95 

6.43 

5.88 

5.43 

5.03 

4.43   4.06 

3-74 

3.44 

S-i6 

2.91 

2.72 

2.56 

50 

7.53 

6.95 

6.36 

5.89 

5-45 

4.80  4.40 

4.05 

3.73 

3.42 

«.i6 

2.94 

2.77 

55 

8.II 

7.48 

6.86 

6.34 

5.87 

5.17   4.74 

4.37 

4.02 

3.69 

340 

3.17 

2.99 

60 

8.71 

8.02 

7.35 

6.79 

6.29 

:>.53   5.08 

4.68 

4.31 

3.95 

3-64 

3.39 

3.20 

70 

9.86 

9.09 

8.33 

7.70 

7.13 

6.27   5.76 

5.30 

4.89 

4.49 

4.14 

3.86 

3.63 

80 

11.02 

10.17 

9-31 

8.61 

7.98 

7        6.43 

5.92 

S.46 

5.02 

4.62 

4.31 

4.06 

90 

Z2.l8 

11.25 

10.30 

9.52 

8.82 

7.74   7." 

6.54 

6.04 

5-55 

5-12 

4.77 

4.49 

100 

13.34 

^^'33 

XI. 29 

10.43 

9.66 

8^     7.79 

7.18 

6.62 

6.08 

^.60 

5.22 

4.91 
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Solubility  of  COi  in  Aqueous  Solutions  of  Acids  and  Salts. 

(Geflcken.) 


Aq. 

Cms.  Add       C0|  Dissolved.  /  at: 

Aq. 

Gnis.  Salt 

CO,  Dissolved.  /  at: 

Solvent. 

per  Liter.       *" 

IS*.               25*. 

Solvent 

per  Liter. 

'      IS-.     ' 

2S-. 

HCl 

18.23         I 

.043    0.806 

CsCl 

84.17 

1.006 

0.781 

a 

36.46         I 

.028    0.799 

KCl 

37  30 

0.976 

0.759 

ct 

72.92         I 

.000    0.795 

w 

74.60 

0.897 

0.700 

HNO, 

3152         I 

.078    0.840 

83.06 

0.992 

0.775 

Ct 

6305         I 

.086    0.853 

KI 

166.12 

0.923 

0.727 

tl 

126.10         I 

.100    0.877 

KBr 

59-55 

0.986 

0.768 

H,S04 

24.52         I 

.018    0.794 

KBr 

119. II 

0.914 

0.713 

(( 

49.04        0 

.978    0.770 

KNO, 

50.59 

1.005 

0.784 

tl 

98.08        0 

.917    0.730 

KNO, 

101.19 

0.946 

0.749 

it 

147. II         0 

.870    0.698 

RbCl 

60.47 

0.989 

0.769 

it 

196.15         0 

.828    0.667 

RbCl 

120.95 

0.921 

0.788 

Solubility  in 

Aqueous  Solutions  of  Salts.    (Mackenzie,  1877.) 

Sahin 

Cms.  Salt  per 
xoo  Gibs.  Solution 

Density  of 
I.        Solution  15*. 

i 

\baoiption  Coefficient  a  at 

> 

Solution. 

'     8-. 

IS*. 

22-.^ 

KCl 

6.05 

1. 021 

0.988 

0.777 

0.670 

« 

8.646 

1-053 

0.918 

0.777 

0.649 

IC 

11.974 

1.080 

0.864 

0.720 

0.597 

It 

22.506 

1-549 

0.688 

0.571 

0.480 

NaCl 

7.062 

1.038 

0.899(6.4^) 

0.735 

•      •      ■ 

it 

12.99s 

1.080 

0.633  (6.4") 

0.557 

0.482 

tt 

17.42 

1. 123 

0.518(6.4^) 

0.431 

0.389 

ft 

26.00 

1-^95 

0.347 

(6.4°) 

0.297 

0.263 

NH,C1 

6.465 

1. 021 

1.023 

0.825 

0.718 

tt 

8.723 

1.047 

1. 000 

0.791 

0.702 

tt 

12.727 

I -053 

0.922 

0.798 

0.684 

tt 

24.233 

1.072 

0.813  (10**) 

0.738 

0.600 

b: 

x6.s'. 

22r 

30-. 

BaCli 

7-316 

1.068 

0.969 

0.744 

0.680 

0.566 

tt 

9. 753 

1.092 

1. 021 

0.645 

0.607 

0.543 

tt 

14.030 

I' 137 

#  •  • 

0.618 

0.524 

0.467 

tt 

25-215 

1-273 

0.495 

0.618 

0.383 

0.315 

SrClj 

9-5" 

1.087 

0.779 

0.663 

0.581 

0.508 

tt 

12.325 

1.1159 

0.737 

0.586 

0.507 

0.539 

tt 

17-713 

I -173 

0.606 

0.473 

0.444 

0.367 

tt 

31 • 194 

1-343 

0.285 

0.24S 

0.247 

0.223 

CaCls 

4.365 

1.036 

0.942 

0.759 

0.673 

0.596 

tt 

S-739 

1.049 

0.855 

0.726 

0.616 

0.527 

it 

8.04s 

1.068 

0.838 

0.674 

0.581 

0.500 

€€ 

15-793 

I  139 

0.632 

0.520 

0.471 

0.400 

Data  for  the  solubility  of  COi  in  sea  water  are  given  by  Hamberg  (1885). 

According  to  Fox  (190^),  analyses  of  sea  water  all  show  an  excess  of  base  over  add,  that  is,  when  COl 
is  left  oat  of  account.  Tnis  COi  (about  so  cc.  per  liter)  is^f  course,  in  equilibrium  with  the  excess  of  base, 
which  is  actually  equal  to  about  40  mgs.  OH  per  liter.  The  partial  i>ressure  of  COs  very  seldom,  if  ever, 
exceeds  6  in  10,000.  For  the  determination  of  the  absorption  coefficient  of  COi  there  are,  consequently, 
four  independent  variables  to  be  considered;  influence  of  alkalinity,  a  chemical  influence  in  addition  to  the 
poidy  physical  influences  of  temperature,  pressure  and  salinity.  For  convenience,  the  dissolved  COs  may 
be  considered  as  made  up  of  two  parts,  about  z  %  dependent  upon  physical  influences  alone  and  a  far  lar^ 
part  dependent  upon  tne  alkalimty,  pressure  and  temperature,  but  independent  of  salinity.  Extensive 
experimental  determinations  are  described. 

A  critical  review  of  the  literature  on  the  solubility  of  carbon  dioxide  in  water 
and  in  sea  water  is  given  by  Coste  (191 7). 
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SOLUBILin 

'  OF  Carbon  Dioxidb  in  Aqueous  Solutions  of 

Salts  j 

^T  I5.2^ 

(Setachenow.  189 

».) 

*^ 

(Results  expressed  in  terms  of  cc. 

CQi  (at  0 

°  and  760  mm.)  dissolved 

per  I  cc. 

sat.  solution.) 

Gms. 

Dis- 

Gms. 

Dis- 

Cms. 

Dis- 

Salt. 

Salt  per 

solved 

Salt. 

Salt  per 

solved 

Salt. 

Salt  per 

solved 

• 

Liter. 

COi. 

Liter. 

C(V 

Liter. 

,C0i. 

NHiCl 

I 

1. 005 

UCl 

16.72 

1.035 

NaCl 

12.9 

0.978 

11 

10 

0.98s 

(( 

50.15 

0.808 

it 

64 

0.760 

u 

51.6 

0.941 

« 

125.4 

0.596 

tt 

128 

0.580 

ti 

172 

0.819 

(( 

250.8 

0.497 

ti 

192 

0.466 

ti 

258 

0.770 

« 

501.5 

0.120 

NaBr 

115.1 

0.775 

NH4NQ1 

2.8 

1. 013 

MgS04 

26.5 

0.901 

tt 

460.3 

0.364 

<( 

II. 2 

1.002 

<( 

79.5 

0.669 

tt 

690.4 

0.221 

a 

55 

0.989 

ti 

159 

0:441 

NaNOi 

89.3 

0.83s 

ti 

lOI 

0.962 

tt 

3i3 

0.188 

tt 

"5 

0.762 

tt 

202.1 

O.911 

KBr 

83.9 

0.908 

it 

208.4 

0.621 

tt 

404.3 

0.807 

tt 

167.7 

0.819 

tt 

416.8 

0.385 

tt 

810.4 

0.612 

tt 

251.5 

0.748 

tt 

625.2 

0.244 

(MU4)iS04 

72.2 

0.712 

tt 

503.1 

0.579 

NaClOi 

233 -3 

0.625 

« 

144.4 

0.575 

KT 

319. 1 

0.777 

tt 

349-9 

0.506 

Ba(NO») 

62.7 

0.922 

(( 

478.6 

0.688 

tt 

699.8 

0.257 

Ca(NOi), 

41 

0.923 

tt 

957.3 

0.506 

NaSOi 

14.2 

0.950 

Citric  Add 

12 

1.007 

KSCN 

326 

0.691 

tt 

94.8 

0.620 

(( 

49 

0.975 

(( 

489 

0.590 

tt 

284.4 

0.234 

(( 

99 

0.950 

tt 

978 

0.387 

ZnSOi 

38.3 

0.903 

u 

198 

0.893 

KNOi 

58.8 

0.959 

tt 

76.7 

0.783 

u 

298 

0.841 

tt 

117. 5 

0.890 

tt 

230 

0.474 

a 

595 

0.719 

tt  ■ 

235.1 

0.781 

tt 

460 

0.209 

Several  determinations  at  other  temperatures  are  also  given. 
Solubility  of  Carbon  Dioxide  in  Aqueous  Salt  Solutions  at  25**. 

(Findlay  and  Sbcn,  X9Z).) 


Salt. 

Gmfl. 

Salt  per 
100  cc 

IS-      ^'^ 

**   pression^. 

Salt. 

Gms. 
Salt  per 
zoo  cc. 

^.f  Solubility 
pression  l%» 

Solution. 

Solution. 

Water  alone 

•   •   • 

0.825 

Fe(S04)  (NH0sSO4.6H,O 

9.51 

1.052     0.641 

NH4CI 

2.35 

I. 005     0.791 

tt 

10.26 

1.057     0.629 

tt 

5.0s 

1. 013     0.754 

tt 

22.47 

1. 124     0.460 

tt 

10.02 

1.022     0.732 

KCl 

1.84 

1.008     0.792 

tt 

17.09 

1.045     0.665 

tt 

3.05 

1. 017     0.764 

Bad 

2.80 

I. 018     0.789 

tt 

4.58 

1.026     0.749 

(( 

S.81 

1.040     0.741 

tt 

7.46 

1.044     0.701 

it 

8.15 

1.054     0.710 

Sucrose 

2.63 

1.009     0.813 

tt 

9.97 

1.070     0.676 

(( 

5.16 

I. 018     0.798 

Chloral  Hy- 

J   5.08 
(  10.12 

I. 019     0.815 

(( 

9.68 

1.038     0.767 

drate 

I. 041     0.79s 

tt 

12.33 

1.051     0.744 

Data  for  KCl  solutions  at  higher  pressures  are  given  by  Findlay  and  Creighton, 
1910. 

Data  for  the  influence  of  colloids  and  fine  suspensions  upon  the  solubility  of 
carbon  dioxide  in  water  at  25°  and  at  various  pressures  are  given  by  Findlay,  1908; 
Findlay  and  Creighton,  1910, 191 1;  Findlay  and  Shen,  191 1,  1912;  Findiay  and 
Williams,  1913;  Findlay  and  Howell,  1915. 

The  solubility  of  CO2  increases  slightly  with  increasing  concentrations  of 
Fe(OH)t,  gelatine,  silicic  acid,  aniline  (chem.  combination  occurs),  methyl  orange, 
blood,  serum,  peptone,  protopei>tone,  and  commercial  hemoglobin.  The  solu- 
bility diminishes  slightly  with  increasing  concentrations  of  arsenious  sulfide, 
dextrine,  soluble  starch,  glycogen  (?),  egg  albumen  and  serum  albumen.  No 
appreciable  effect  is  produced  by  suspensions  of  charcoal  or  silica. 

When  the  solubility  is  increased  by  a  given  substance,  the  solubility  curve  falls 
with  increase  of  pressure;  when  it  is  lessened,  the  curve  rises  with  increasing  pres- 
sure. In  the  case  of  starch  and  other  neutral  colloids,  the  solubility  passes  through 
a  minimum  with  increase  of  pressure. 

Data  for  the  influence  of  colloids  and  suspensions  on  the  evolution  of  COi  from 
supersaturated  solutions,  are  given  by  Findlay  and  King,  1913-14. 
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SoLUBiLiTy  OF  Carbon  Dioxidb  in  Aqubous  Salt  Solutions  at  15.5^  and 

760  MM.  Prbssurb. 

(Christo£f,  1905.) 

A  gravimetric  method  was  used.  A  stream  of  COi  was  passed  throuorh  the 
weighed  salt  solution  and,  after  saturation,  the  solution  again  weighed  and  the  dif- 
ference taken  to  represent  absorbed  C0|.  The  loss  of  water  from  the  solution 
was  prevented  by  first  passing  the  C0|  through  a  series  of  U-tubes  containing  some 
of  the  same  solution.  Constant  temp,  was  not  employed,  but  corrections  of  the 
results  were  made  for  the  slight  variations  in  temp,  which  occurred.  Absorption 
flasks  of  special  shape,  graduated  to  hold  75  cc.,  were  used. 


Salt  in  Aq.  Solution. 

Water  Alone 

(NH4)iS04 

(NH4),Fc(S04)4.24H/) 

KsA]t(S04)4.24HiO 

NH4HBSO4 

CUSO4 

ua 

MgSO< 
« 

« 

CI 

KBr 

KQ 

KI 

KNQi 

KsHAs04 

KHtAsi04 

KHiPO* 

K3HPO4 


I 
I 

X 

0.2s 

2 

X 

OS 
z 

2 

4 

I 

I 
I 

I 

o.S 

I 

I 
o.S 


Gms.  COt 
Cone,  of  Absorbed 
Aq.  Sol.       per  75  cc. 

Sdvent. 

0.1382 

normal  0.1093 
0.0991 


Salt  in  Aq. 
Solution. 


Cone  of 
Aq.  Sol. 


« 
« 
it 
it 
it 
« 
(( 
it 
tt 
« 
(( 
(t 
it 
« 
« 


0.1054 
0.7672 
0.0751 
0.1087 
0.1209 
0.1020 
0.0662 
0.0527 
0.1280 
O.1213 
O.X204 
0.1231 
O.IIIO 

0.0812 

0.0860 

o.490o(?) 


K4P4QU 

I     normal 

KHS04 

0.66      " 

« 

2. 

K,S04 

« 

0.66      " 

Na4B407 

I 

0.02s    " 

« 

O.I25      " 

« 

0.25    " 

It 

sat.  sol. 

u 

"  +crysts. 

NaBQi 

0.25  normal 

NaCl 

I           " 

Na«P04.i2HfO 

I            " 

Na4P.O7.10H/] 

>i            " 

Na4P4Qu 

I            " 

ZnS04 

2           *' 

Sugar 

o.x        " 

it 

o.S 

u 

I            " 

Gms.  COi 

Absorbed 

per  75  cc 

Solvent. 

0.1237 

0.1020 

O.IOOO 

O.1140 

0.1002 

0.2205 

0.5317 
O.8511 

1.828s 

3  2240 

0.8122 

0.1050 

0.5828 

0.8463 

0.0700 

0.0720 

0.1225 

0.1089 

0.0931 


Solubility  of  Carbon  Dioxide  in  Aqueous  Solutions  of  Sulfuric  Acid. 


Results  at  I5.5^    (Christoff.  1905.) 


Per  cent         Gms.  COy 
HtS04        Absorbed  per 
in  Solvent.   75  cc.  Solvent. 

0.1282 


2.5 

5 
10 

20 
30 


o .  1079 

0.0833 

0.07SS 
0.0751 


Percent 

HiSO* 

insolvent 

40 

45 
70 

90 


Gms.  COk 
Absorbed  per 
75  cc  Solvent. 

0.0713 
0.0725 
0.0918 

0.1433 


Results  at  20®.    (Christoff,  1906.) 

Per  cent         Solubility  of  CO^, 
HtSO^  OstwaldExpres- 

in  Solvent.  non  (». 

o  0.9674 

35.82  0.6521 
61.62  O.719I 
95.6  0.9924 
96    j9  »  0.926  (Bohr.  19x0.) 


SCM.UBILITY  OP  Carbon  Dioxidb  in  Aqueous  Solutions  of  Chloral  Hydrate 

AND  OF  Glycerol  at  15®. 

Results  in  terms  of  the  Bunsen  absorption  coefficient  0,  and  also  the  Ostwald 

(von  Hammel,  29x5.) 


solubility  expression  /  (see  p.  227). 

In  Aq.  Chloral  Hydrate. 

Gms. 

CCI«.CH(OH)iper 

xoo  Gms.  Aq.  Sol. 

17.7 
31.6 

38.3 


Abs.  (}oef., 
fiu- 


Solubility, 


49.8 

57-1 
68.8 

79-4 


0.885 
0.803 
0.781 
0.760 
0.765 

0.797 
0.903 


0-93S 
0.848 

0.82s 

0.802 

0.808 

0.842 

0.953 


Gms. 


In  Aq.  Glycerol. 


(CHiOH)sCHOH  per 
xoo  Gms.  Aq.  Sol. 

O 
26.11 

4372 
62.14 

77.75 

90.74 
99.26 


Abs.  Coef., 

1.008 

0.785 
0.639 

0.511 

0.430 
0.404 

0.410 


SolubUity, 
^• 

1.064 

0.829 

0.67s 

0.540 

0.4S4 
0.427 

0.438 
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f. 

-65 

—  20 

—  10 

o 

+  10 

ao 

as 

30 
40 

45 


Density  of 
Aloobol. 


Solubility  op  Carbon  Dioxide  in  Alcohol. 

(Bohr  —  Wied.  Ann.  PhyaOL.  [4]  x*  347.  '00  ) 

In  99  per  cent  Alcohol.  In  98.7  per  cent  Alcohol. 

oc.  COa  (at  o^  and  760  mm.)  per  z  cc*      cc.  COs  (at  o*  and  760  mm.)  per  x  oc 


Alcohol. 

38.41 

751 

5-75 
4.44 

357 
2.98 

a. 76 

a  57 
a.ao 

a. 01 


Sat.  Sdution. 

35-93 
7.41 

5-69 
4.40 

3-SS 
2.96 

2-74 
2.56 

2.19 

2.00 


Alcohol. 

39  89 

7*5 
S-43 
4 -35 

Sat.  Solution.' 
37.22 
7.16 

5-38 
431 

•  •  • 


•  •  • 


0.998 
0.969 

0.960  (22.4®) 
0.956 

0.93s  (17*") 


Solubility  in  Aqueous  Alcohol  at  ao*. 

(MUller.  1889;  LubarBch,  1889.) 

Percent        Abs.  Coef. 
Alcohol  by  Wt.   ofCOi.a. 


Density  of 
Alcohol. 


1.07 

0.861 

0.922 

22.76 

0.841 

0.870  (18. 8"*) 

28.46 

0.792 

0.835(16^) 

31-17 

o.8oi 

0.795(19'') 

42.15 

0.877 

Percent 
Alcohol  by  Wt. 

49  o 

71. 1 

85.3 

99-7 


Abs.  Coef. 
of  CQi,  a. 

0.982 
1.293 

1-974 
2.719 


Solubility  in  Aqueous  Alcohol  at  25**. 

(Findlay  and  Shen,  191  x.) 


Results  for  alcohol, 

of  %  -  0.9931 

(2.95  gms.  per  100  cc.). 


Pressure 
num.  Hg. 

737 
836 

1073 
1338 


SolubiUtv  of  COi, 

OstwaldExpre»- 

sion  Im. 

0.812 
0.813 
O.81I 
O.81I 


Results  for  alcohol, 

of  (f||  —  0.9929 

(3.01  gms.  per  100  cc.). 

Solubility  of  COi. 
Ostwald  Expres- 
sion^ 

74S  0.814 

937  0.815 

1083  0.813 

1357  0.812 


Pressure 
oi.m.  Hg. 


Results  for  alcohol, 

of  d^  -  0.9834 

(8.83  gms.  per  lob  cc.). 

m.m.  Hg.  ^^  jj^ 


747 
942 

1090 

1360 


0.786 
0.784 

0.785 
0.788 


These  authors  also  showed  that  the  solubility  of  COs  in  wort  containing  13  gms. 
solids  per  100  cc.  is  less  than  in  water;  also  that  the  solubility  of  COs  in  beer  is  less 
than  in  aqueous  alcohol  solutions  of  alcohol  content  equal  to  that  of  the  beer. 

Solubility  of  Carbon  Dioxide  in  Aqueous  Solutions  of  Non- 

Electrolytes  at  20®. 

Results  in  terms  of  the  Bunsen  Absorption  Coefficient  /9,  see  p.  227.    (Usher,  1910.) 


Aqueous  Solu- 
tion of: 

(;m. 

Mols.  per 
Liter. 

dfi  of  *Aq. 
Sol. 

Absorp* 

tion 
Coef.  /}. 

Aqueous  Solu- 
tion of: 

Gm. 

Mob.  per 

Liter. 

in  of  Aq. 
Sol. 

Absocp. 

don 
Coef./9. 

Water  Alone 

•    ■   « 

•   •   • 

0.877 

Resordnol 

o-S 

1.0096 

0.901 

Sucrose 

O.I2S 

I. 0152 

0.846 

Catechol 

OS 

I. 0107 

0.868 

(( 

0.25 

I  0313 

O.81S 

Urethan 

o.S 

1.0037 

0.869 

It 

0.50 

1.0637 

0.7S6 

Carbamide 

o.S 

1.0072 

0.864 

u 

I 

I.1281 

0.649 

Thiocarbamide 

o.S 

1.0092 

0.8S9 

Dextrose 

O.S 

1.0328 

0.792 

Antipyrine 

OS 

I. 0134 

0.859 

Mannitol 

o.S 

1.0303 

0.782 

Acetamide 

o.S 

i.ooos 

0.879 

Glycine 

OS 

I.0141 

0.843 

Acetic  Acid 

o.S 

1.0026 

0.868 

Pyrogallol 

o.S 

I. 0172 

0.8S3 

n  Propyl  Alcohol 

o.S 

0.9939 

0.869 

QuIdoI 

o.S 

1.009s 

0.887 
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Solubility  of  Carbon  Dioxide  in  Organic  Solvents  at  Low  Tem- 
peratures AND  Pressures.    (Stern,  1912-13.) 

Very  accurate  determinations  with  an  elaborate  apparatus.  The  results  are 
expressed  in  terms  of  K'  =  the  number  of  cc.  of  COt,  rrauced  to  o**,  absorbed  at  the 
indicated  pressure  by  i  gram  of  liquid.  This  number  differs  from  the  Bunsen 
absorption  coefficient  only  by  a  constant  factor  which  is  the  density  d  of  the  liquid. 
Therefore  Bunsen  coef .  0  —  K'd,  The  results  are  also  expressed  in  terms  ot  the 
Ostwald  solubility  expression  /  (see  p.  227). 

Solvent,  C«H*0H.  Sdvent.  CHiOH.        (CH^^.         CHiCO^iHs.        CHicScHi. 

Pressure      dL.,a"  0.87a.         d-jm  =  0.884.         <Ujj«- 0.900  dLy"  1.017.        <Ly»  1.056. 

Hg.  4^  —  0.856.         tf-|,- 0.866.         dL.|«°  0.879.         4=Ai~0'994         g-|a»  1.03a. 

^^^m^^^^^mmmm^^m^^       ^^^m^^^^^mmmm^^m^^      ^^^mm^^^^^^^^^^^^      ^^mmmmmt^^^^^mmmm^^l^     f^m^mmmm^a^^^^^^^^^ 

ML  .  r.  Ml  •  »•  Ml  .  I.  /L   •  f.  Ai   .  r. 

78  50  107    ...   194   120.5  311   196.6  250.2  177.5  304.9  224.1 
100   III.8  68.4   195   119.6  322   198.1   255.6  177.1  315   224.3 

200  II5.7  69.5  202.9  I20.I  344.5  201.5  271.8  179.2  337.4  223.1 
400  123.8  71.4  221.5  122.2  400  208.8  310.9  183.2  389.3  225.6 
700         138.6        74.7  260         126.8       545.5 

—  59     100  40.85     27.27  63  42.5  97.8       67.2  85.3       65.6  94.3         75.8 

200        41        27.16       64.2     42.7     IOI.2     68  86.3     65.3       98.45    77.1 

400  42.35     27.65  66.3       43.1        106.6       72.8  91.6       66.7        103.6         77.6 

700   44.15  28.10   69    43.35  118.8  72.8   101.5  69.7   112.9   79 


« 
u 
it 
ti 


ti 
It 


Solubility  of  Carbon  Dioxide  in  Organic  Solvents  at  High  Pressures. 

(See  Note,  p.  228.)  ^Sander.  i9ii-ia.) 

Prcs-  Cc.  of  CQi  (Reduced  to  i  Kg  per  Sq.  Cm.)  Dissolved  at  the  Temp,  and  Pressure  of  Experi- 

sure  in  ment  by  i  cc.  of  Sat.  Solution  in: 

K«.     r- * \ 

perSq.  OHsOH     CtO^H   (CbH»)fl0  CHaCOOCiHi     CeH^      CiHiCl      CeHtBr    OHiNOi     CiHiCHi 

Cm.    (0.093CC.)  (0.X03 cc)  (0.X31  cc.)     (0.155  cc.)    (0.08 cc.)  (o.xo6 cc.)  (0.2x3  cc.)  (0.X64 cc.)   (0.1x4 cc*) 

Results  at  20®. 

ao       ...        56.16       ...  ...  71.16     62.61  50.83       57.12  57.91 

30     104.8      86.62       . . .  x88.2       125.3       95.22  82.29      92.50  103.3 

40     149.7     122. 1         . . .  227.9       192.4  137.3  121. 1  115.9  155.9 

50     188.8     174.6         ...  ...         264.3  187.5  160  155.9  235.8 

Results  at  35^. 

20       ...        40           ...           ...           48.65  46.66  43.38  44.48        49.6 

40     113.1       98.16       ...          1884       138.3  101.5  90.43  94.39       118.8 

60     173        159.9       241.3         219.8       243.1  168.3  146  '45*i         192.1 

80       ...      269.6         ...           ...           ...        ...  233.9  227 

Resulto  at  60''. 

20        ...         24.73        3457  35-86  30.58  31.38 

40       72.82     64.65       . . .  140.5         88.71  73.69  62.64  52.26  78.67 

60     122.5    •X11.5       195.4         186.7       156.6  118.1  98.73  72.15  128.1 

80     167.9     159-2       221.4         223.4       215  149.3  131-4  85-03  171.9 

100     195.7     213.9       248.7  . . .         284.4  •  •  •  169.7  -  •  -  210 

Results  at  100^. 

30       ...           ...  ...          33-65  30.56  41.09  28.68 

40       ...        26.5         . . .            80.70  46.52     48.16  41.49  50.36  49.25 

60       66.05     74-51  loi  132  91.27     77.24  72.64  70.85  85.98 

80  111.2     107.7  142.8  162.3  155-8  103  92.86  86.86  117.6 

100  145.7     144.7  175.4  191.5  212.9  121.5  118  ...  149 

120  174.6     175.4         ...            ...  258.2  140.7  140.7  . . .  171.8 

130  182.6  •     . . .           ...            ...  ...  146.8  ...  ...  178.2 

The  figures  in  parentheses  immediately  below  the  formulas  of  the  solvents  in  the 
above  table,  show  the  volumes  of  solvent  used  for  the  series  of  determinations  in 
each  case.  The  volumes  of  COs  varied  from  about  55  to  77  cc.  in  the  several 
cases.  The  increasing  content  of  COs  in  the  solvents  at  increasing  pressures 
caused  a  considerable  increase  in  volume  of  the  solvent.  This  was  determined 
and  the  proper  calculation  of  the  readings  to  the  saturated  solution  were  made. 
All  necessary  figures  to  show  the  extent  m  the  applicability  of  Henry's  Law  in  the 
present  case,  are  given. 
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Solubility  of  Carbon  Dioxide  in  Organic  Solvents. 

Gust,  1901.) 

The  determinations  are  described  in  great  detail.    Results  are  given  in  terms 
of  the  Ostwald  solubility  expression  /  (see  p.  227). 

Solvent. 
Benzene 
Amylbromide 
Nitrobenzene 
Propyl  Alcohol 
Carvol 

Ethyl  Alcohol  (97%) 
Benzaldehyde 
Amylchloride 
Isobutylchloride 
Chloroform 
Butyric  Add 
Ethylene  Chloride 
Pyndine 
Methyl  Alcohol 
Amylformate 
Propionic  Acid 
Amyl  Acetate 
Acetic  Acid  (glacial) 
Isobut>d  Acetate 
Acetic  Anhydride 
Acetone  » 

Methyl  Acetate 


Solvent. 

lu. 

^ 

/u. 

Water 

0.8256 

•  •  • 

•    •    • 

Glycerol 

0.0302 

•   ■   • 

•    ■    • 

Carbon  Disulfide 

0.8699 

0.8888 

0.9446 

lodobenzene 

1. 301 

1.371 

1.440 

Aniline 

1.324 

1.434 

1.531 

0  Toluidlne 

1.381 

1.473 

1.539 

1.436 

1.581 

1.730 

Eugenol 

1-539 

1.653 

1.762 

Benzene  Trichloride 

1.643 

■  «   • 

•    *    • 

Cumol 

1.782 

1.879 

1.978 

Carven 

1.802 

1.921 

2.030 

Dichlorhydrine 

1.810 

1.917 

2.034 

Amyl  Alcohol 

1.831 

1.941 

2.058 

Bromobenzene 

1.842 

1.964 

2.092 

Isobutvl  Alcohol 
Benzyfchloride 

1.849 

1.964 

2.088 

1.938 

2.072 

2.180 

Metoxylol 

2.090 

2.216 

2.346 

Ethylenebromide 

2.IS7 

2.294 

2.424 

Chlorobenzene 

2.26s 

2.420 

2.581 

Carbontetrachloride 

2.294 

2.502 

2.603 

Propylenebzomide 

2.301 

2.4S3 

2.586 

Toluene 

2.30s 

2.426 

2.557 

^      ^ 

lu. 

2.425  2.540 

2.710 

2.455    2.638 

2.803 

2.456    2.65s 

.2.845 

^ 

2498 

... 

2.498   2.690 

2.914 

2.706   2.923 

3.130 

2.841   3.057 

3.304 

2.910  3.127 

3.363 

3.105   3.388 

3.659 

3.430  3.681 

3.956 

3.478   3.767 

4.084 

3.525   3.795 

4.061 

3.656   3.862 

4.291 

3.837   4.205 

4.606 

4.026   4.329 

4.646 

4.078  4.407 

4.787 

- 

4. 1 19  4.41  z 

4.850 

4.679   S."9 

5.614 

4.691   4.968 

•  •   • 

5.206   5.720 

6.218 

6.295   6.921 

•   •  • 

6.494      . . . 

•  •  • 

Solubility  of  Carbon  Dioxidb  in  Ethyl  Ether.  V  Results  in  Terms  of  the 

Ostwald  Solubility  Expression  /. 

(Christoff,  19x2.) 


'o  =  7.330- 


ho  *=  6.044. 


5.465. 


Data  for  the  solubility  of  carbon  dioxide  in  mixtures  of  acetic  acid  and  carbon 
tetrachloride  and  of  ethylene  chloride  and  carbon  disulfide  are  given  by  Christoff, 

1905. 
Data  for  the  adsorption  of  COi  by  p  azoxyphenetol  at  temperatures  below  and 

above  its  melting  point,  show  that  no  adsorption  or  solution  occurs  while  the 
material  is  in  the  solid  (unmelted)  condition,  but  after  the  first  melting,  absorp- 
tion takes  place  and  as  soon  as  the  isotropic  liquid  phase  is  reached,  a  second  very 
well-marked  increase  in  absorption  is  observed.  After  this,  expansion  and  de- 
crease of  solubility  proceed  regularly  with  rise  of  temp.  (Homfray,  xgzo.) 

The  absorption  coefficient  0  of  COs  in  Russian  petroleum  was  found  by 
Gniewosz  and  Walfisz  (1887)  to  be  1.17  at  20®  and  1.31  at  lo^ 

Data  for  the  absorption  of  COs  by  rubber  and  carbon  are  given  by  Reychler 
(1910). 

Data  for  the  absorption  of  COs  by  hemoglobin  are  given  by  Jolin  (1889). 

Data  for  the  distribution  of  COs  between  air  and  HsO,  air  and  aq.  HgSOi  and 
air  and  toluene  at  various  temperatures,  are  given  by  Hantzsch  and  Vagt  (1901). 

Data  for  the  freezing-points  of  mixtures  of  COs  and  methyl-ether  and  for  COi 
and  methyl  alcohol  are  given  by  Baume  and  Perrot  (191 1,  1914). 
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Solubility  in  Water. 

(Chancd  and  ParmenUer,  1885;  Rex,  1906.) 


Grains  CSi  per  100 
cc.              Gms.  HiO 

f. 

Giams  CSi  pev  100 

r. 

cc.            Gms.  H«0' 

;Solution.           (Rex). 

Solution.           (Rex). 

0 

0.204           0.258 

30 

o.iss       0.19s 

S 

0.199 

35 

0.137 

10 

0.194           0.239 

40 

O.III 

IS 

0.187 

45 

0.070 

20 

0.179           0.217 

49 

0.014 

2S  . 

0.169 

^100  cc.  H«0  dissolve  0.174  cc.  CSi  at  22^;  Vol.  of  solution  »  100.208,  Sp.  Gr.  b 
0.9981. 

100  cc.  CSi  dissolve  0.961  cc.  H«0  at  22°;  Vol.  of  solution  a  100.961 » Sp.  Gr.  ■» 
1.253.  (Hew,  1898.) 

Solubility  of  Carbon  Disulfide  in: 

Aq.  Solutions  of  Ethyl  Alcohol  at  17"*. 
CTuchschmidt  and  FoUeuins,  1871.) 


Wt  percent 
Alcohol. 

100 

98. s 
98.15 

96.9s 

9354 


ocCSt 

per  xoocc 
Solvent. 

00 
182 

132 
100 

70 


Wt.  percent 
Alcohol. 

91-37 
84.12 

76.02 

48.40 

47.90 


ocCSi 

per  xoocc. 
Solvent. 

SO 

30 
20 

2 

o 


f. 

10 
20 

25 

30 

35 


Methyl  Alcohol. 

(Rothmund,  1898.) 

Wtper 

CSain: 

CHtOH 

CS. 

Layer. 

layer. 

45-1 

98-3 

50.8 

97.3 

54-2 

96.4 

58.4 

9SS 

64 

93  S 

40.5  (crit.  temp.)  80.5 
Solubility  of  Carbon  Disulfide  in  Ethyl  Alcohol.    (Cxuthrie,  1884^ 


Gms.  CSi  per  zoo 
Gms.  CSt+CtE^H. 

94.94 

89.54 
84.89 

79.96 

65.11 

59-58 
29.92 


Appearance  on  Owling  in  Ice  and 
Salt  Mixture. 

Remains  clear  down  to  ^18.4 
Becomes  turbid  at  —14.4 

-iS-9 
—  16. 1 

—  17.7 

Remains  dear  down  to  —  20 

((  U  It         «  u 


It 


u 


tl 


ti 


u 


r. 

o 

5 
10 

15 
20 

25 
30 


fi,  ''Absorp. 
Coef." 


CABBON  MONOXIDE  CO. 

SoLUBiLriY  IN  Water. 

^'."Solu-.      .  4. 

biUty."      *•  •^• 

0.035x6   0.0044  40 

0.03122   0.0039  50 

0.02782   0.003s  60 

0.02501   0.0031  70 

0.02266   0.0028  80 

0.02076   0.0026  90 

O.OI915   0.0024  100 


0.03537 
0.03149 
0,02816 
0.02543 
0.02319 
0.02142 
0.01998 


(Wink]er,<'z9oz.) 

0,  "Abeorp. 
Coef." 

0.01775 
O.O1615 
0.01488 
0.01440 
0.01430 
0.01420 
O.OI41O 


fi'j  "Solu- 
biKty." 

0.01647 
0.01420 
O.OII97 
0.00998 
0.00762 
0.00438 
0.00000 


f. 

0.0021 
0.0018 
0.0015 
0.0013 
O.OOIO 

0.0006 
0.0000 


fi  B  vol.  of  CO  absorbed  by  i  volume  of  the  liquid  at  a  partial  pressure  of  760 
mm.    See  p.  227. 

pf  B>  vol.  of  CO  (reduced  to  0°  and  760  mm.)  absorbed  by  i  volume  of  the  liquid 
under  a  total  pressure  of  760  mm. 

q  B  grams  of  CO  dissolved  by  100  grams  HjO  at  a  total  pressure  of  760  mm. 
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Solubility  of  Carbon  Monoxide  in  Water  and  Aqueous  S(x^utions. 

'    The  solubility  in  water,  in  terms  of  the  Ostwald  solubility  expression -(see  p. 
227),  was  found  by  Findlay  and  Creighton  (i9ii)tobe^a  0.0154. 

Data  for  the  solubility  of  CO  in  water  at  high  pressures  are  given  by  Cassuto, 

1913. 
Data  for  the  solubility  of  CO  in  aq.  NaOH  solutions  are  given  by  Fonda,  19 10. 

Results  for  the  solubility  of  CO  in  aq.  H1SO4  at  20°  are  given  in  terms  of  the 
Ostwald  solubility  expression  /  by  Christoff  (1906)  as  follows: 
lu  for  HiO  =  0.02482,    lu  for  3582%  HjSOi  -  0.0114,    lu  for6i.62%  H1SO4  - 
0.00958,  ht  for  95.6%  H1SO4  =  0.02327  and  0.02164. 

Data  for  the  solubility  of  CO  in  ox  blood  and  ox  serum  at  25^  are  given  by 
Findlay  and  Creighton,  1910-11. 

Data  for  the  influence  of  time  on  the  absorption  of  CO  by  blood  are  given  by 
Grehaut  (1894).  The  author  passed  air  containing  from  one  part  CO  per  1000 
to  one  part  CO  per  60,000,  through  100  cc.  portions  of  blood  and  found  that  the 
maximum  absorption,  18.3  cc.  CO  per  100  cc.  of  blood  (for  the  i  :  1000  mixture) 
occurred  in  three  hours. 

Data  for  the  solubility  of  CO  in  aqueous  hemoglobin  solutions  are  given  by 
Hafner  (1895)  and  Httfner  and  Kulz  (1895). 


Sqlubilitt  of  Carbon  Monoxide  in  Aqueous  Alcohol  Solutions 


AT  20®  AND  760 

MM.  Pressure. 

(Lubancfa.  1889.) 

Aioohol. 

Vol% 
Absorbed  CO. 

Alonl^. 

AbaorbedXX). 

0 

2.41 

28.57 

1.50 

9.09 
16.67 
2.^.08 

1.87 
1-75 

1.68 

33.33 
SO 

1.94 
3.20 

SOLUBILITT  OF  CaRBON  MoNOXIDB  IN  ORGANIC  SOLVENTS. 

Gust,  1901.) 

Results  in  terms  of  the  Ostwald  Solubility  Expression,  see  p.  327. 


Solvent. 

Im. 

ho. 

Solvent 

ho. 

J^ 

Water 

0.02404 

0.02586 

Toluene 

0.1808 

0.1742 

Aniline 

o- 05358 

9  05055 

Ethyl  Alcohol 

0.192X 

0.1901 

Carbon  Disulfide 

0.08314 

0.08112 

Chloroform 

0.1954 

0.1897 

Nitrobenzene 

0.09366 

0.09105 

Methyl  Alcohol 

0.1955 

0.1830 

Benzene 

0.1707 

0.1645 

Amyl  Acetate 

0.2140 

0.2108 

Acetic  Acid 

0.1714 

0.1689 

Acetone 

0.2225 

0.2128 

Amy!  Alcohol 

0.1714 

0.1706 

Isobutyl  Acetate 

0.2365 

0.2314 

Xylene 

0.1781 

0.1744 

Ethyl  Acetate 

0.25x6 

0.24x9 

100  volumes  of  petroleum  absorb  12.3  vols.  CO  at  20^  and  13.4  vols,  at  lo^ 

(Gniewon  and  Walfias,  1887^ 


Solubility  op  Carbon  Monoxide  in  Ethyl  Ether* 

(Cbristoff.  19x2.) 

Results  in  terms  of  the  Ostwald  solubility  expression,  see  p.  227. 

k  «  0.3618.  ho  »  0.3842. 
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Solubility  of  Carbon  Monoxide  in  Mixtures  of  Acetic  Acid 

Other  Solvents  at  a5^ 

(Skinow,  190a.) 

Results  in  terms  of  the  Ostwald  solubility  expression,  see  p.  227. 


AND 


Miitureol 

AoeCicAc. 

and: 

CEbdoOH 
bk  MiztuK. 

CO. 

Jb. 

Mixture  of 

Acetic  Ac. 

and: 

cHtCoSn 

in  Mixture. 

.CO. 

Aniline 

100 

0.173 

Chlorofonn 

56.4 

0.196 

it 

86.5 

O.IIO 

tt 

0 

0.206 

it 

St 

S8.3 
17.8 

0.070 

0.058 

Nitrobenzene 
it 

78.4 

49 

0.156 
0.130 

tt 

Benzene 

tt 

MM 

0 

67. s 

33  S 

0053 
0.199 

0.198 

tt 

Toluene 
tt 

0 

74.7 
56-9 

0.093 
O.I9I 

019s 

tt 
tt 

19.2 
0 

0.190 

0.174 

tt 
tt 

20.5 
0 

0.190 
0.182 

Solubility  of  Carbon  Monoxide  in  Mixtures  of  Acetone  and 

Other  Solvents  at  25^ 

(Skinow.) 


and: 

ByWt, 

CO. 

Miztoie  of  Acetone 
and: 

%(CH0iCO 

in  Mixture. 

ByWt. 

CO. 

.    Jb. 

Aniline 

100 

0.238 

Chloroform 

66.6 

0.226 

tt 

79.2 

0.179 

it 

26.5 

0.212 

tt 

44-9 

O.IIO 

tt 

0 

0.207 

tt 

0 

O.OS3 

p  Naphthol 

86 

0.190 

Carbon  Disulfide  82 

0.236 

it 

731 

0.169 

tt 

50.5 

0.227 

Nitrobenzene 

78.4 

0.207 

tt 

MM 

26 

0.187 

ft 

46.8 

0.157 

tt 

14. S 

0.144 

tt 

0 

0.093 

tt 

0 

0.096 

Phenanthrene 

87.2 

0.205 

Naphthalene 

86.7 

0.199 

it 

75 

0.183 

tt 

72.6 

0.187 

Solubilitt 


of  Carbon  Monoxidb  in  Mixtures  of  Benzene 
Other  S(x.vbnts  at  25^. 

(Skinow,  190a.) 


AND 


The  solubility  of  the  CO 

given  in  terms  of  the  Ostwald  expression, 

see  p.  227 

Mfature  of  Bffwme 
and: 

Naphthalene 
tt 

%CVH.in 

Mixtuxe. 

ByWt. 

100 

88.5 

CO. 

0.174 
0.164 

Mixture  of  Benfliene 
and: 

Aniline 
it 

%CcHfin 
Mixture. 
ByWt. 

87 -3 
71.7 

CO. 

0.156 
0.131 

tt 
Phenanthrene 

66.2 

89. S 

0.141 
0.144 

tt 
tt 

42.6 
21.2 

0.095 
0.068 

tt 
a  Naphthd 

72.6 

96  s 

0.127 
0.149 

tt 
Nitrobenzene 

0 
71.8 

0.053 
0.152 

it 
e  N^hthol 

87.9 

97.9 

95 -6 

0.139 
0.158 

0.149 

a 
tt 

Ethyl  Alconol 

45. 1 
0 

47.7 

0.127 
0.093 
0.181 

- 

it 

0 

0.192 

CABBON  MONOXIDB 
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Solubility  of  Carbon  Monoxidb  in  Mixtures  of  Tolubnb  and 

Other  Solvents  at  25®. 

(Skicrow,  190a.) 


Mixture  of  Tol-  C«HtCa  in  Mixture. 
ueneand;  Wt.  %.    Mol.  %. 

100 
93-4 


Aniline 

u 


u 
ft 
It 
it 


Naphthalene 
tt 


tt 


80.1 

554 

254 
o 
92.9 

84.9 
77.3 


100 

93. 5 
80.3 

S5-6 

25-^ 
o 

94.8 

88.7 
82.5 


CO. 
;». 

0.182 
0.169 
0.148 
o.iis 
0.077 
OOS3 
0.169 
0.161 

0153 


Mixture  of  Td-  C»HiCH»  m  Mixture.    cO. 


uene  and: 
a  Naphthol 


T 


Nitrobenzene 
tt 


tt 
tt 


Phenanthrene 


tt 


wt.%. 

95. 5 
91.2 

81.7 

SO. 8 

33.7 
o 

94.4 

88.8 

78.4 


Mol.%. 

97.1 

94.2 

85.7 
58.1 

29.3 
o 

97 

93.9 
87. 5 


0.171 
0.162 
0.160 
O.131 
0.108 
0.093 
0.170 
O.161 
0.147 


Solubilitt  op  Carbon  Monoxide  in' Mixtures  of  Organic  Solvents  at  25^ 

(Skinow.) 


Miztttse  Compoted  of: 

Chlorofonn  and  Methyl  Alcohol 


%  of  Latter  in  Mixture. 


tt 


tt 


QyWt. 
0.0 

13  o 

100 


ByMoL 


Carbon  Bisulphide  and  Ethyl  Di  Chloride 
t( 


u 
u 
tt 


tt 
(« 
ti 


Methyl  Alcohol  and  Glycerine 


St 

tt 

tt 


tt 
tt 
tt 

t( 


CO 

39-6 

60.5 

77.1 

100. o 


TOO 

75 

•51 
18.4 

*  00 

00 

301 
50.1 

68.9 

100 -o 


CO 

0.207 
0.202 
0.196 

0.147 

O.IS7 
0.160 

0.140 

0.083 

0.196 

0.096 

0.052 

0.025 

very  small 


Note.  —  Prom  the  results  shown  in  the  preceding  five  tables,  it  is 
concluded  that  the  solubility  of  carbon  monoxide  in  various  mixtures 
of  organic  solvents  is,  in  general,  an  additive  function. 

OABBON  OZTSULFIDB  COS. 

Solubility  of  Carbon  Oxysulfide  in  Water. 

(WinUer,  1906.) 

q.  t*.      0.  q, 

0.356        20    0.561    0.147 

0.281        25    0.468    0.122 

0.221        30    0.403    0.104 

0.179 

For  fi  and  q  see  Carbon  Dioxide,  p.  227. 

Solubility  of  Carbon  OxYSULFmE  in  Several  Solvents. 


f. 

fi. 

0 

1-333 

s 

1.056 

10 

0.836 

IS 

0.677 

Water 


Solvent 

13s 
20 

Alcohol  22 

Toluene  22 

HCl  solution  of  CuCI  13 . 5 

I  gm.  KOH+2CC.HaO+2CC.C2H60H  13.5 
Pyridine 
Nitrobenzene 


M        cc.  COS  per 
*    zoo  cc.  Solvent. 


•  •  • 


80 

54 
800 

1500 

20 

7200 

4-4 
12.0 


Authority. 
CHempd,x9oxO 
(Stock  and  Kvm  19x71) 


(HeQipd,x9ox^ 

M 
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CAKBON  TBTRACHLOBIDB  CCU. 

SoLUBiLiTy  IN  Water.    (Ra,  1906.) 

f.  ©•.  !©•  «©•  30* 

Gms.  CCI4  per  100  gms.  H2O  0.097    0.083    0.080    0.085 

Rbcifrocal  Solubility  of  Carbon  Tetrachloride,  Alcohol  and  Water. 

(Curtis  and  Titus,  1915.) 

Alcohol  was  added  from  a  weight  buret  to  mixtures  of  weighed  amounts  of 
CCI4  and  H«0,  stirred  vigorously  at  19.75^,  until  the  mixture  became  homogeneous. 


Pet  cent 

Percent 

Percent 

COt. 

CiHiOB. 

HiO. 

41.94 

43  19 

14.89 

33-07 

47-68 

19-25 

25-46 

50-50 

24.04 

17.00 

51-95 

31-05 

14.03 

51-56 

34-42 

10 -53 

50-97 

38.50 

In  order  to  determine  the  effect  of  temperature  upon  the  mutual  solubility,  one 
component  was  added  to  a  known  mixture  of  the  other  two,  and  the  critical 
solubility  temperature  determined  by  raising  and  lowering  the  temp,  through  the 
critical  point  several  times.  A  further  amount  of  the  third  component  was  then 
added  and  the  critical  solubility  temperature  again  determined. 


,...-  ecu  "         , 

_  ^.    ecu         .  »  .- '  ecu 

*^  cauoH  -  '^  ««^  crfWH  -  """• 

»  .•  ecu 

^^.H.0 

*  X.0933. 

Percent 

CriLSoL 

Percent 

Crit.  Sol.      Per  cent 

Crit.SoL 

Percent 

Crit.SoL 

B^. 

f. 

HsO. 

f.         ao. 

f. 

CsHiOH. 

f. 

24.25 

-1.8 

12.47 

2.03        6.84 

12.7 

47.43 

44.5 

24.61 

+3.6 

13.95 

23.9          7.16 

21.55 

47.83 

39-5 

25.13 

10.6 

14.45 

29.8       7-35 

27.2 

48.6 

30.6' 

25.64 

17 

14.85 

35-4        7.54 

31-3 

49.61 

19.9 

26.14 

24.5 

15.3 

39.55      7.84 

36.8 

50.07 

14.6 

27.15 

31.45^ 

35.  s(?) 

15.67 

42.7s      8.02 

39.75 

50-50 

915 

28.52 

16.02 

45.5        8.28 

44.1 

51.06 

1.6 

The  results  show  that  temperature  has  very  little  effect  on  the  mutual  solubility 
of  the  three  components.  Extensive  series  of  determinations  of  refractive  indices 
and  densities  of  the  mixtures  are  also  given. 

Freezing-point  data  for  CCU+Cl  are  given  by  Waentig  and  Mcintosh  (19 16). 

CABHINE. 

100  gms.  HsO  dissolve  0.13  gm.  carmine  at  20-25®.      (Defan,  1917.) 

•'        pyridine  "       3.34  gms.       "        "       " 

"        50%  aq.  pyridine       "       2.03     "         "        "      " 

CABVACBOL  (CHi)tCH.CeH«(CH,)OH. 

Miscibility  of  Aq.  Alkaline  Solutions  op  Carvacrol  with  Several 
Organic  Compounds  Insoluble  in  Water.    (Sheobie,  1907.) . 

To  5  cc.  portions  of  aq.  KOH  solution  (250  gms.  per  liter)  were  added  the  given 
amounts  of  the  aq.  insoluble  compound  from  a  buret  and  then  the  carvacrol*  drop- 
wise  until  solution  occurred.    Temperature  not  stated. 

Composition  of  Homogeneous  Solutions. 
* , 

Aq.  Insol.  Compd.  Carvacrol. 

2  CC.  (=  1.64  gms.)  Octyl(i)  Alcohol  i  .8  gms. 

5  CC.  (=  4.1    gms.)  "  2.6    " 

2  CC.  (=  1.74  gms.)  Toluene  4       " 

3  CC.  (=  2.61  gms.)       "  4.8    " 
2  CC.  (=  1.36  gms.)  Heptane  4.6    " 

seoondaiy  octyl  akx^l,  •'.«.,  the  ao<aUed  caiptyi  alcohol,  CHi(CH^i.CH(OH)CHi. 


'Aq.  KOH. 

sec. 

S" 

5" 

S" 

5" 

U) 

.Mthenonnal 

CABVOXIBB 
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CABVOZZBB  C»H4:N0H  djandi. 

SoLVsnATY  IN  Aqueous  Alcohol  op  dn^  -  0.9125  (51.6  Pbk  Cbnt 

CtHjOH).     (Goldachmidt  «m1  Cooper.  1898.) 

The  determinations  were  made  by  the  synthetic  method.  On  account  of  the 
slow  rate  at  which  melted  carvoxime  solidified  on  cooling  below  the  melting  point, 
in  the  tubes  containing  the  synthetic  mixtures,  it  was  possible  to  obtain  results 
which  show  the  solubility  curve  for  liquid  carvoxime,  in  addition  to  the  curves  for 
dextro  and  inactive  carvoxime.  The  curves  for  these  latter  intersect  the  curve 
for  liquid  carvoxime  respectively  at  51.7^,  the  m.  pt.  of  dextro,  and  70.5^  the  m.pt. 
of  inactive  carvoxime. 


Gms. 

Gms. 
Solvent,  pel 

Mob.  Carvoxime 
r  xoo  Gms.  Solvent. 

t*  of  Solution. 

SoBdPbue. 

Carvodme. 

Solid. 

Uqoid.' 

0.0668 

1.0868 

0.0373 

38 -4 

13 -9 

d  Carvoxime 

0.1232 

1.0830 

0.0689 

45-8 

31 -9 

U 

0.2026 

1.021^; 

0.1202 

SO -3 

49-8 

It 

0.4040 

1. 0218 

0.2396 

•  •  • 

79.6 

u 

0.4128 

0.8130 

0.3077 

•  •  • 

94S 

it 

0.0657 

1.0980 

0.0363 

S4.2 

•  •  • 

«  Carvoxime 

O.I2I2 

I.Ol6l 

0.0723 

62.5 

33-7 

(( 

0.2715 

I. 0129 

0.1625 

69.25 

61.3 

tt 

0.37SS 

1.0384 

0.2192 

•  ■  • 

76.6 

it 

O.440 

0.7768 

0.3409 

•  •  • 

102.9 

tt 

« 

Solubility  in 

d  LiMONBNB. 

(GoUadunidt  lad  Cooper,  189&) 

Gms.  CuH«:NOH 

Gms-CuHiiNOH 

t*.          per  100 

Gms. 

Solid  Phase. 

f. 

per  xoo  Gms. 

Solid  PhaM. 

if  Limonene. 

if  Limonene. 

24.6 

44 

.6         /Carvoxime 

48 

198.7 

{Carvoxime 

30 

59 

.2         / 

49-4 

199.7 

d 

30.3 

63 

.3         d 

SS-^ 

32s  I 

I 

38 -4 

104.3          / 

55-9 

346.6 

d 

39-3 

103 

.1         d 

58.8 

560 

d 

431 

130 

.8          / 

63.2 

1269.3 

d 

Freezine-point  data  are  given  for  mixtures  of  d  and  /  carvoxime  by  Adriani, 
1900  and  Dy  Beck,  1904. 

CASEIN. 

100  gms.  H|0  dissolve  2.01  gms.  casein  at  20-25^.  (Defan,  19x7.) 

100  gms.  pyridine  dissolve  0.09  gm.  casein  at  20-25*.  " 

100  gms.  aq.  50%  pyridine  dissolve  0.56  gm.  casein  at  20-25*.  " 

Data  for  the  solubility  of  casein  in  aqueous  NaCl  solutions  are  given  by  Ryd 
(191 7).  An  abstract  of  experiments  on  the  solubility  of  casein  in  dilute  acids  is 
given  by  Van  Slyke  and  Winter  (1913).  Results  for  the  solubility  of  casein  in 
aqueous  solutions  of  KOH,  LiOH  and  Ca(OH)s  at  various  temperatures,  are  given 
by  Robertson,  1908. 

CATBCHOL  0  CeH4(0H),. 

Freezing-point  data  (solubilities,  see  footnote,  p.  i)  are  given  for  mixtures  of 
catechol  and  picric  acid,  catechol  and  a  naphthylamine  and  catechol  and  p  tolui- 
dine  by  Philip  and  Smith,  1905. 


Salts. 

Solubility  in  Water.    (Can  and  Pyman,  xqu-) 

Cephadine  Hydrochloride  Ct8lW)4Ns.2HCL7H^    17-18  26 . 5 

acid         "        C»HW)4N,.5HC1  18    about  50 

Hydiobromide C»Hi^4N».2HBr.7H^    17-18  5.4(dnedatxoo") 


tt 
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CBRIUM  ACETATB 


OBBZUM 


Salt. 

Acetate 
Butyrate 
Iso  Butyrate 
Formate 
Propionate' 


AOETATB,  BUTYBATE,  FOBMATE,  etc. 
Solubility  in  Water. 

(Wolff —  Z.  anoiK.  Chem.  45,  102,  '05.) 

Gntms  Anhydrous  Salt  per  xoo  Gms.  Solution  aU 


Formula. 


Ce(CAO,)riiH,0 
CeCQHrOa),,  anci3H,0 
Ce(QII,0,),.3H,0 
Ce(CHO,), 
Ce(C.H,03),.H,0,  and  3H,0 


11* 


3-544 


IS*. 

19.61 
3406 
6.603(20.4®) 

0-398(13°) 
18.99 


76^ 
12.97 
1.984 

3-39 

o.374(75-3*) 
15-93 


OXBZUM   AMMONIUM   BITBATB   (C^eri)  CJeCNO^.aNH^NO, 

Solubility  in  Water. 

(Wolff.) 


as 

3S-a 
45 -3 

64s 
85.6 

X12 


Gms.  per  100  Gms. 
Solution. 


Atomic 
Relation. 


Gms.  CXNO|)4.aNH«N(D» 
per  100  Gms. 


NH«. 
4.065 

4  273 

4.489 
4.625 

4.778 

6. 117 


Co, 
15.16 
16.  IC 

16.69 
17.40  Ce 


(17.40 
(15 .03  Ce  IV 
(18.16  Ce 
(15.79  Ce IV 
(22.82Ce 
(16.22  Ce  IV 


NH« 
2.08 
2.06 
2.08 
2.06 

2-39 
2.04 

3.34 
2.08 

2-95 


Ce. 


Ce 

CelV 

Ce 

Ce  IV 

Ce 

CelV 


r 

Solution. 

58 -49 
61.79 

64.51 
66.84 
69.40 
88.03 


Water! 
140.9 
161. 7 
174.9 

201.6 

226.8 

735-4 


CXBIUM  AMMOBIUM  NITBATE    (Oro)  Ce(NO0s.2NH«]^O,.4HA 

Solubility  in  Water. 

(Wolff.) 


t 

0 
• 

Gma.  per  xoo  Gms. 
Solution. 

NH«.            Ce. 

Atomic  Relation. 

Gms.  Ce(N 

per  IC 

Solution. 

Os)s.aNH«NCb 

0  Gms. 

'     NH4 

.  0.; 

Water.' 

8 

•75 

4-787 

18 

•56 

1.999 

70.2 

235  5 

^S 

0 

5-09 

19 

.80 

1-995  '• 

74.8 

296.8 

45 

.0 

5  53 

21 

.06 

2.037  • 

80.4 

410.2 

60 

0 

6.01 

22 

•77 

2.054  : 

87.2 

681.2 

65 

.06 

6. II 

23 

.43 

2.022  : 

89.1 

817.4 

OXBIUM   AMMOiriUM    SULPHATE   Ce,(S04),.(NH«)^04.8H,0. 

Solubility  in  Water. 

(Wolff.) 


f. 

22.3 

351 
4S-2 


Gms. 
Cesi(S04)8.(NHJaSO« 
per  loq  Gms.  • 

Solution. 


5.06 

4.93 
4.76 


Water. 

S-33 

5.18 
4.99 


Solid 
Phase. 


.8H,0 


u 


45  o 

55-35 

75-4 

85.2 


Cej(S04)s!(NBU)iS04 
per  100  Gms. 

Solution.    Water. 
2.91      2.99 

2.16  2.21 
1.46      1.48 

1. 17  1. 18 


Solid 
Phase. 


Anhydride 


li 


(I 


u 
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CEB0U8  CHLOBIDB  CeCU. 

100  cc.  anhydrous  hydrazine  dissolve  3  gms.  CeGst  with  evolution  of  gas,  at 
room  temp.  (Wdsh  and  Brodenoo,  19x5-) 

CEBIUM  CITRATE  2(CeCeHA).7H^. 

100  gms.  of  aq.  citric  acid  solution  containing  10  gms.  citric  acid  per  100  cc., 
dissolve  0.3  gm.  Ce(C«Ht07)  at  20^.  (Holmbeig,  1907-) 

OBRIUM  COBALTICTANIDS  Cei(CoCeNe)i.9H,0. 

100  gms.  aq.  10%  HCl  (du^  1.05)  dissolve  1.075  gms.  of  the  salt  at  25^ 

(James  and  WiHand,  19x6.) 

CSBJTJM,  FLUOBIDE  CeF|. 

Freezing-point  lowering  data  are  given  for  mixtures  of  CeFi  +  KF  by  Puschin 
and  Baskow,  1913.' 

OBBIUM  GLYCOLATE  Ce(CiH«Q,),. 

'    One  liter  HsO  dissolves  3.563  gms.  of  the  salt  at  20^  Gantscfa  and  Grankiaot,  191 2-13.) 

CEBIUM  lODATE  Ce(IO,),. 

One  liter  sat.  aqueous  solution  contains  i  .456  gm8.Ce  (IOs)s,  determined  by  a  chem- 
ical method,  and  i  .636  gms.  determined  electrolyticaliy.  (Rimbach  and  Schubeit,  1909.) 

CEBIUM  MALONATB  CesCCH^OOt  +  6H«0. 

Solvent.  t-.^Sc'iSS^r 

Aq.  Ammonium  Malonate,  containing  10  gms.  per  100  cc       ao  0.2 

Aq.  Malonic  Add,  containing  20  gms.  per  100  cc.  20  0.6 

(Holmberg,  1907.) 

CEBIUM  Magnesium,  etc.,  NITBATES. 

Solubility  in  Conc.  Aq.  HNOi  (rfy  =■  1.325  -51.59'Gms.  HNQi  per  100  cc.)  at  i6'. 

(Jantsch,  19x2.) 

Cerium  magnesium  nitrate!  i  liter  sat.  solution  contains  58.5  gms.  [Ce(N0k)6lMgt.  24H^. 
"      niSel  "  "  "  "        75.3    "  "        Ni,       " 

"      cobalt  "  "  "  "      103.3    "  "        Co,      " 

"      zinc  "  "  "  "      111.7    "  "        Zn,      " 

"      manganese      "  "  «  "      178.8   "  «        Mn,    " 

CEBIUM  OXALATE  Ce,(C,04),.9H«0. 

'    One  liter  HiO  dissolves  0.00041  gm.  CeiCCiOOt  at  25**,  determined  by  the  elec- 
trolytic method.  (Rimbach  and  Schubert,  1909.) 

Solubility  of  Cerium  Oxalate  in  Aqueous  S(h.utions  of  Sulfuric 

Acid  and  of  Oxalic  Acid  at  25®. 

(Hauser  and  Wirth,  1908;  Wirth,  1912.) 

Cone  of    Gms.  per  100  Gms.       _  ,. ,  Gms.  per  xoo  Gms.         _  ,. . 

Aou^    ,        sS:.,Sol.  SoM  Cone,  of  Aq.  Acid.  ^        gat.^l  SoM 

Acid.       CeO»-  Ce«(Cfa)».  CcOi-  Ce«(CjO0i. 

O.lflHiS04  0.0136    0.0215  Ce(Q04)|.9H^O.  Iff  (C00H)|  0.0020     0.0032  Cci(Q0^|.9H^ 


0.5 
1.0 

1.445 

2.39 
2.9 

3.9 


0.0524  0.0828  "  0.5  ••  0.0083  0.013 1 

0.1 14  0.1802  "  1.0  **  0.0040  0.0063 

0.1764  0.2788  *•  3.2  *'  (sat.)       0.0019  0.0030 

0.3083  0.4871  "  0.05  "  -l-.05ffH1SO4O.0030  0.0047 

0.4724  0.7467  •*  0.05  "  -h-S    "  0.0025  0.0039 

0.6300  0.9957  "  0.25  "  -I-25   "  0.0Q46  0.0073 


4.32  •*   0.7502  1.1860     "     0.50  "  -f  .05   "  0.0105  0.0166 
5.3   "  0.9019  14250     "     0.50  "  -j-So   "  o.ooio  0.0016 

CEBIUM  Dimethyl  PHOSPHATB  Ce,[(CH,),P04h.HiO. 

100  gms.  H«0  dissolve  79.6  gms.  Cei[(CHi)iP04]6  at  25^  and  about  65  gms.  at 
95^,  (Moigan  and  James,  X914O 


MS 
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dBlUM  BKUENATl  Cei(Se04)s.iiHA 

Solubility  in  Water.    (Cingolaiii,i9o8.)] 

Gms. 

Ctt(SeO0i 

periooGma. 

13.68 


f. 


o^,^_ 


Solid  Phaae. 


r. 


O 

II. 6 

12.6 

26 

28.8 

34-2 

45 
45 -9 


zoo  Gms.  i 

39.55 
37.0 

36.9 

33.84 

33.22 

33.15 
32.16 

31.89 


Solid  Phaie. 


C€|(Se04)8.i2H^ 

CeiCSeOOs-iiHiO 

It 

li 

Cei(Se04)8.ioH|0 

(( 


60 

60.8 
78.2 

80.5 
91  . 

95-4 
98 

100 


Cei(Se04)t.8%0 


13  12 

SS3 

456 
3.02 

1  536 
1.785 

2  513 


<( 


II 


Cei(Se04)».7HW 
Cesi(Se04)8.4H^ 


CERIUM  SULFATE  Cei(S04)i. 

Solubility  of  thb  Sbvbral  Hydrates  in  Water. 

(Koppd,  1904;  the  previous  detenninationa  l^  Mathmaii  and  Rolig,  1898,  and  l^  Wyxoubcfl,  z9oi« 
aie  Bhown  by  Koppd  to  be  inaccunte.) 


Gms. 
^     Ce^S04)i 
t  .      per  100 
Gms. 
Solution. 

o      14.20 

18.8   14.91 
19.2    15.04' 


Mols. 

Cei(SO«)iper 

100  Mols. 

HjO. 


Solid  Phase. 


Gms.  Mols 

Gms. 
Solution. 


^j^SlT     SoHdPliue. 
HiO. 


O 

IS 
31 

31 -6 

45 -6 

SO 
60 

65 
o 

IS 


17-35 
10. 61 

8.863 

6.686 

4.910 

4.465 

3-73 

3-47 

15 -95 

9 -95 


0525 

0.555 
0.561 

0665 

0.376 

0.308 

0.227 

0.164 

0.148 

0.123 

0.114 

0.605 

0350 


Cei(S04)s.xsH^ 


w 


Ce.(SO«)t^)H|0 


M 


Cei(SO«)t.8HsO 


20.5 

40 

60 

45 

60 
80 
100.5 

35 
40 

50 

65 

82 

100.5 


8.69 

5  613 
3.88 

8. 116 

3  145 
1. 19 

046 

7.8 

571 

3-31 
1.85 

0.98 

0.42 


0.302 

0.188 

0.129 

0.280 

0.103 

00382 

0.0149 

0.27 

0.19 

o.ii 

0.06 

0.032 

0.014 


Cei(S04)s.8H^ 


M 


Oei(SOJ..5H^ 


Ce.(SOi)t4ByD 


Solubility  OF  Cerium  Sulfate  in  Aqueous  Solutions  of  Alkali 

Sulfates.    (Bane,  1910.) 


In  aq.  sols,  of 
K1SO4  at  i6*. 

Gms.  per  loo  Gms.  ftO. 
fSoJi!  Cei<SO«)i.      ' 

o  10.747 

0.178  0.956 

0.510  0.432 

0.726  0.250 

1.290  0.042 

o  6.949  (at  33^) 


In  aq.  sols,  of 
NaiS04  at  19*. 

Gms.  per  loo  Gms.  I^. 


In  aq.  sols,  of 
(NHOiSO*  at  i6*. 

Gms.  per  xoo  Gms.  I^. 


NaaSOi.  Cei(SO«)s.  (NHOsSOi.  Cea(SOi)i. 

o  9.648  o  10.747 

0.328  0.637  3.464  1.026 

0.684  0.259  9.323  0.782 

I. 091  0.0937  *     19.240  0.748 

1.392  0.0570  29.552  0.701 

1.699  0.0303  45.616  0.497 

2.640  0.0120  55083  0.194 

3.589  0.0065  63.920  0.090 

5.660  0.0046  72.838  0.035 

7.710  0.0037 

The  following  double  salts  were  found.  Ces(S04)s.KsS04.2HsO,  2Cei(SO0i. 
3K,S04.8H,0,  Ce,(S04),.5K,S04,  Cei(S04)i.Na,S04.2HA  Cei(S04)«(NH4)iS04. 
8HsO  and  Cet(S04)..5(NH«}sS04. 
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Solubility  op  Cerium  Sulfate  in  Aq.  Solutions  op  Sulfuric  Acid  at  25®. 

(Wirth,  1912.) 

Cms.  per  loo  Cms.  „  ,. ,  Normality 

of  Aq. 
HiSOi. 


Normality 
of  Aq. 
HiSOi. 


t.  Sol. 


Solid 
Phase. 


Cms.  per  100  Gma. 


CcOi   «  Ce«(SO.)t. 
0.0  4.604      7.60      Cei(S04)s.8H^ 

o.i        4.615    7.618 
I.I        3.64      6 

2.16        3.04        5.018 

CEBIUM  SULFONATES. 

Solubility  in  Water. 


It 


CI 


4.32 
6.685 

9.68 

IS  IS 


.  jper 
Sat. 

CeQi    * 

2 

O.9II5 
0.4439 

O.I4S 


Sol. 


Solid 
Phase. 


Cei(S0«)». 

3.301    Cei(S04)..8H^ 

1-505 

0.733 
0.239 


M 


U 


M 


(Hohnberg,  1907;  Eatz  and  James,  19x3.) 


Name. 


Cerium  m  Nitrobenzene  Sulfonate 


Formula. 


f. 


Cms.  Anhy- 
drous Salt 

per  100 
Gma.H^. 


Ce[C6H«(N(WSO,],.6H,0  15        25.5 

Cerium  Bromonitrobenzene  Sulfonate  Ce[C«Ht6r(NQi)SOBi.4.2]i.8HsO  25         5.89 

CSBIUM  TARTRATE  Ce3(C4H406)«.4iHA  also  6HsO. 

Solubility  in  Water  (Rimbach  and  Shubert,  1909,  by  electrolytic  method) 

AND  IN  Aq.  Solutions.    (Hohnberg,  1907.) 

Cms.    An- 
Solvent. 

Water 

Aq.  Am.  Tartrate,  10  Gms.  per  100  cc. 
Aq.  Am.  Tartrate,  20  Gms.  per  100  cc. 
Aq.  Tartaric  Add,  20  Gms.  per  100  cc. 
Aq.  Tartaric  Add,  40  Gms.  per  100  cc. 

CERIUM  TUNQSTATE  CesCWOO.. 

Freezing-point  lowering  data  for  mixtures  of  Cei(W08)i  and  PbW04  are  given 
by  Zambonmi,  1913. 

CETYL  ALCOHOL  CieH»OH. 

100  gms.  methyl  alcohol  dissolve    96.9  gms.  CkHsOH  at  23.9* 
•^       ethyl  "  "        102.2    "  "         "    ^* 

37 

39 


f. 

hydrous  Salt 

per  100  Gms. 

Sat.  Sol. 

Solid  Phase. 

25 

0.005 

Ce»(C4HA)MJH^ 

20 

0.7 

Cei(C4H40,),.6H^ 

20 

2 

If 

20 

0.4 

M 

20 

0.2 

'     M 

Cnmofeiew.  1894.) 


II 


II 


II 

II 


II 


II 


410 
405 


II 
II 


II 
II 


II 
II 


propyl 

CHLORAL  H7DRATE  CCU.CHO.H,0. 
Solubility  in  Water,  Ethyl  Alcohol,  Chloroform,  and  in  Toluene. 

(Speyers,  1902.) 

Calculated  from  the  original  results,  which  are  given  in  terms  of  gram  molecules 
of  chloral  hydrate  per  100  gram  mols.  of  solvent. 


t* 

In  Water. 

In  Alcohol. 
'W.      "      s.  ' 

In  Chloroform. 

w.           s. 

In  To 

w.    • 

•     .         * 

W. 

s: 

s: 

0    ) 

1-433 

189.7 

I. II 

123.3 

I   530 

3-7 

0.898 

3-2 

S    3 

[.460 

233  0 

1. 16 

130.0 

1-515 

4.0 

0.900 

4.0 

10    ] 

1.485 

275.0 

1.23 

140.0 

1. 510 

50 

0.910 

7.0 

»S    I 

[•510 

330.0 

1.30 

160.0 

1-505 

9-0 

0-915 

II  .0 

30    ] 

1-535 

383  0 

1.36 

185.0 

1. 510 

19. 0 

0.94 

21.0 

25  1 

t-S55 

433  0 

1.42 

215.0 

1.520 

34  0 

0.97 

36.0 

30  ] 

1.580 

480.0 

1.49 

245 .0 

1.540 

56.0 

1.02 

56.0 

35    3 

t-S9 

516.0 

1-55 

280.0 

I   570 

80.0 

I -13 

80.0 

40    ] 

1 .60s 

... 

1.60 

320.0 

I   590 

IIO.O 

1.40 

IIO.O 

45    J 

[.620 

•  •  • 

• . . 

•  •  • 

... 

. .  • 

•  •  • 

•   •   • 

W  —  wt.  of  z  cc.  saturated  solution,  S 
giams  solvent. 


Gms.  C2HC1,.H20  per  zoo 


*45 


CHLORAL  ETODBATE 


Solubility  in  Several  Solvents. 


Solveiit.  t*. 

50%  Aq.  Pyridine  20-25 

Pyridine  20-25 

Carbon  Disulfide  ord.  t. 

Glycerol  ord.  t. 


Cms.  COsCOH-HiO 
per  100  Gins.  Solvent. 

374        (Dehn,x9i7.) 

80.9 

1 .  47  (Squires.) 

200 


Solvent.  t*. 

Ether         ord.  t. 
CHI  tur-    {  cold 
pentine  (  hot 
Olive  Oil    ord.  t. 


Gms.  COsCOH-HiO 
zoo  Gms.  Solvent. 
200  (Squires.) 
10 
20 

ICO 


(f 


u 


II 


Freezing-point  data  (solubility,  see  footnote,  p.  i)  are  given  for  mixtures  of 
chloral  and  water  by  van  Rossem  (1008);  for  mbctures  of  chloral  and  ethyl  alcohol 
by  Leopold  (1909);  for  mixtures  of  chiofal  hydrate  and  menthol  by  rawlewski 
(1893)  and  for  mixtures  of  chloral  hydrate  and  salol  by  Bellucci  (1912,  1913). 

Distribution  of  Chloral  Hydrate  Between  Water  and  Organic 

Solvents. 

Cone,  in  "BjO 


Immisdble  Solvents. 

Water  and  Ether 
Water  and  Benzene 
Water  and  Olive  Ofl 


t.      Dist.O)ef. 


Cone,  in  Oig.  Solvent. 


Authority. 


ti 
a 
tt 


ii 
li 
n 


li 
ti 


Toluene 


0-30" 

«    •    • 

ord. 

3 
0-20* 


4 

4 

16 

58-74 


235         (Hantzacfa  and  Vagt,  1901.) 

(Bubanovk,  19x3.) 
9  (Baum,  1899.) 

3  (Meyer,  1901;  1909.) 

7  (Meyer,  1901.) 

5  (HantsBch  and  Vagt,  x9ox.) 


CHLORAL  FORMAMTDE  CC1..CH(0H).NH.CH0. 

100  gms.  H^  dissolve  5.3  gms.  CCUCH(0H).NHCH0  at  25^ 

100  gms.  95%  alcohol  dissolve  77  gm8.«CCUCH(0H).NHCH0  at  25''. 


(U.  S.  PO 


M 


CHLOBINE  Clf 


SoLUBiLrry  in  Water. 

(V^Hnkler,  1912;  Roozeboom,  1884, 1885,  x888.) 


f. 

3'. 

«• 

f. 

Gms.  CI  per 
zoo  Gms.  fibO. 

0 

4.610 

1.46 

—0.24 

0.492 

3 

3-947 

1-25 

0 

0 .  507-0 .  560 

6 

3-4II 

1.08 

2 

D.644 

9 

3  031 

0.96 

4 

0.732 

9.6 

2.980 

0.94 

6 

0.823 

12 

2.778 

0.88 

8 

0.917 

10 

3  095 

0.980 

9 

0.965-0.908 

IS 

2.63s 

0.83s 

20 

1.85 

20 

2.260 

0.716 

28.7 

369 

25 

1.985 

0.630 

30 

1.769 

0.562 

40 

1. 414 

0.451 

50 

1.204 

0.386 

60 

1.006 

0.324 

70 

0.848 

0.274 

80 

0.672 

0.219 

90 

0.380 

0.125 

100 

c 

0 

Solid  Phase. 

Ice  +  CL8  aq. 
C1.8  aq. 


a 


it 


tt 
tt 
tt 
tt 


it 


+  2  layers 


fi'  B  vol.  of  CI  ^reduced  to  o^  and  760  mm.)  absorbed  Jby  i  vol.  HtO  at  total  pres- 
sure of  760  mm. 

q  =«  (ims.  CI  per  100  gms.  HjO  at  a  total  pressure  of  760  mm. 

The  coefficient  of  solubility  of  chlorine  at  15°,  determined  by  an  aspiration 
method,  is  given  as  ^1.7  for  carbon  tetrachloride,  39.6  for  acetic  anhydride,  36.7 
for  Q9.Sa%  acetic  acid,  25.3  for  90  vol.  %  acetic  acid,  16.43  ^or  75  vol.  %  acetic 
add  and  13.43  ^<^  65  vol.  %  acetic  acid.  (Jones,  19x1.) 
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Solubility  in  Water. 

(Goodwin,  1882.) 

The  saturated  aqueous  solution  of  the  chlorine  was  cooled  until  chlorine  hydrate 
separated;  the  temperature  was  then  gradually  raised  and  portions  withdrawn  for 
analysis  at  intervals.  The  chlorine  was  determined  by  iodometric  titration  and 
the  results  calculated  to  volume  of  chlorine  dissolved  by  unit  volume  of  solvent 
at  the  given  temperature  and  760  mm.  pressure.  Slightly  different  results  were 
obtained  for  solutions  in  contact  with  much,  little,  or  no  chlorine  hydrate.  The' 
following  results  are  taken  from  an  average  curve: 


r. 

SolubiHty 

f. 

SolubiUty 

r. 

Solubility 

Coefficient.  . 

Coefficient. 

Coefficient 

2.5 

1.76 

II 

3 

25 

2.06 

5 

2 

"S 

2.7s 

30 

1.8 

75 

2.25 

IS 

2.6 

40 

I -35 

10 

2.7 

20 

2.3 

SO 

I 

Solubility  of  Chlorine  in  Aqueous  Solutions  of  Hydrochloric 

Acid  and  of  Potassium  Chloride. 

J        /  (Goodwin.) 


>r* 

fo  f  W  f  pv  firy  .  Coefficient  of  Solubility  in: 

^  Results  at  21 

Gms.Haner 

[®.    (Mfllor,i9oi.) 

r. 

HCl.                 HCl 

HCl 

Ka 

Solubility  of  G. 

{ 

Cz.046 Sp.  Or.).  (1.08  Sp.  Gr.).  (z. 

z35Sp.Gr.).  (20 

g.perzoocc.)       1000  oc    (Ostwald/,8eep.aa7.) 

0 

4.1               6.4 

7-3' 

IS 

0. 

2 . 2799 

S 

S-i           S-2 

6.7- 

2 

3  134 

1.6698 

10 

4.1           4S 

6.1 

2.2 

9.402 

ISOI3 

IS 

35           3-9 

55 

1.6 

12.540 

1.5292 

20 

3               3-4 

4-7 

1.2 

31-340 

1.8033 

2S 

2.S           3 

4 

I 

125.360 

2.4473 

30 

2               2.4 

... 

0.9 

219.380 

3  1312 

40 

1.25         1.6 

•  .  . 

313-401 

3.8224 

Goodwin  also  gives  results  for  solutions  of  NaCl,  CaCIs,  MgCls,  SrCls,  FesCla, 
CoCls,  NiCla,  MnCls,  CdCls,  LiCl,  and  in  mixtures  of  some  of  these,  but  the  con- 
centrations of  the  salt  solutions  are  not  stated. 


Solubility  of  Chlorine  in  Aqueous  Solutions  of  Sodium  Chloride. 

(Kumpf,  Z882;  Kohn  and  O'Brien.  Z898.) 


f. 

Coefficient  of  Solubility  in: 

9.97%  NaCL 

z6.oi%  NaCl. 

Z9.66%  NaQ. 

36.39%  NaQ. 

0 

2-3 

1.9 

1.7 

O-S 

5 

.3 

1.6 

1.4 

0.44 

10 

1-7 

1-3 

I. IS 

0.4 

15 

1.4 

1.06 

0.9s 

0.36 

30 

1.3 

0.9 

0.8 

0.34 

35 

0.94 

0.7s 

0.6s 

0.3 

SO 

•  •  • 

•  •  • 

•  •  • 

0.2 

80 

•  •  • 

•  •  • 

•  •  • 

0.0s 

100  cc.  of  6.2  per  cent  CaCU  solution  dissolve  0.245  gm.  CI  at  12''. 
100  cc.  of  6.2  per  cent  MgCla  solution  dissolve  0.233  gm.  CI  at  12®. 
100  cc.  of  6.2  per  cent  MnCls  solution  dissolve  0.200  gm.  Ci  at  12''. 
For  coefiicient  of  solubility  see  p.  227. 
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Freezing-point  data  (solubility,  see  footnote,  p.  i)  are  given  for  the  following 
mixtures  containing  chlorine. 

Chlorine  +  Chloroform  (Wftentig  and  Mcintosh,  19x6.) 

+  Ethyl  Alcohol 
"        4-  Methyl  Alcohol  "  " 

"         +  Ethyl  Acetate  (Waentig  and  Mcintosh,  19x6;  Maaas  and  Mdntoah,  19x2.) 

"         4-  Methyl  Acetate  (Waentig  and  Mcintosh,  19x6.) 

+  Ether 

+  Hydrochloric  Acid  (Maaas  and  Mcintosh,  191  a.) 

+  Iodine  (Stortenbecker,  x888, 1889.) 

+  Sulfur      ^  (Ruff  and  Fischer,  1903.) 

+  Sulfur  Dioxide  (Smhs  and  Mooy,  x9xo;  Van  der  (joot,  19x30 

+  Sulfuryl  Chloride  (SOiClj)  (Van  der  Goot,  1913.) 

+        "  "        +  Sulfur  Dioxide 

"         +  Stannic  Chloride  (Waentig  and  Mcintosh,  1916.) 

+  Toluene  (Waentig  and  Mcintosh,  x9x6;  Maaas  and  Mcintosh,  19x2.) 

+  Nitrosyl  Chloride  (NOCl)  (Boubnoff  and  Guyc,  ign.) 

DiSTKIBUnON  OF  CHLORINE  BeTWBBN  CCI4  AND  GaSBOUS  PHASB  AND 

Between  CCU  and  Water. 

(JakowLin,  1899.) 

Results  for  CCU  +  Results  for  dist.  between  CCU  and  HsO. 

Gaseous  Phase.  ist  Series.  2nd  Series. 

Millimols  per  Liter.  Millimols  per  Liter. 


II 
II 
II 
II 


II 
II 


Millimols  Q  per  Liter.         #  *  ^        ^ 
, HiO  Uycr.                ^  HiO  Layer.  ^^^ 

^^ST^  ^S^  *%**       *  H^l"^       Lay«-  ^^       ",  Un^y-  Uyer. 

Phase.  Phase.  Q.  hzed  CI.  CI.         dxolixed  CL 

0.1109       8.908  58.21  39.67  803.3  6i-73  42-SS  864.2 

0.2666  22.46  38.36  22.97  464.6  42.62  26.36  335.1 

0.5365  44.14  23.08  II. 12  222.5  28.98  15.24  311. 3 

0.8800  75.09  10.10        2.707      52.93  21.70  9.94  202.7 

Data  for  the  efiFect  of  HCl  upon  the  distribution  between  HjO  and  CCU  are 
also  given. 

CHLORINE  DIOXIDE  ClOs.SHsO  ±  iHjO. 

Solubility  in  Water. 

(Bray,  1905-06.) 

*••      ^U^       SoBdPh.se.               f.                  Gms^CtQ.  SoBdPhu.. 

»0. 79 Eatec  26.98      G0b.8B/)+lGe           15.3                                 87.04  CKV8B/)dbiEV> 

0  37-59      C10k.8B/)d:xH^        i0.7tz.pt.                       107.9  "+Uquida0h 

1  29.48                  **                    14               more  than  >  107.9  liquid  QO^ 
5.7             42.10                  "                    10.7                               116. 7  ** 

zo  60.05  "  I  inoret]ian>  108.6  ** 

The  exact  composition  of  the  hydrate  could  not  be  determined  on  account  of 
manipulative  dimculties. 

Data  for  the  distribution  of  ClOs  between  HjO  and  CCU  at  o**  and  2^**  are  given, 
also  some  results  showing  the  effect  of  HtS04»  KClOi  and  of  KCl  on  this  distribu- 
tion. 

CHLORINE  MONOXIDE  C1,0. 

100  volumes  of  water  at  o^  absorb  200  volumes  of  ClsO  gas. 

CHLORINE  TRIOXIDE  ClsOi. 

Solubility  in  Water  at  Approx.  760  mm.  Pressxtrb. 

(Bnndan,  1869.) 
r.  8.5'.  i4'.  ai*.  93*. 

Gms.  CI2Q8  per  100  gms.  HaO       4.765        5.012        5-445        5*651 

Garzarolli  and  Thumbalk,  1881,  say  that  CUQt  does  not  exist,  and  above 
figures  are  for  mixtures  of  ClsO  and  CI. 
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CHLOROFORM  CHCU. 

SoLUBiLrry  in  Water. 

(Chancel  and  Pannentier,  1885;  Res,  1906.) 

^  Gms.  CHOa  per 

^*  Later  of  SolutKui. 

O  9.87 

3.3  8.90 

17.4  7.12 

29.4  70s 

41.6  7.12 

54-9  7 -75  1.00309 

.  '100  cc.  HiO  dissolve  0.42  cc.  CHCU  at  22**;  Vol.  of  sol.  »  100.39  cc.,  Sp.  Gr.  =■ 
1.0002. 

100  cc.  CHCU  dissolve  0.152  cc.  HjO  at  22®;  Vol.  of  sol.  =  99.62  cc.,  Sp.  Gr.  « 
14831-  (Hen,  1898.) 

Solubility  of  Chloroform  in  Aqueous  Ethyl  Alcohol,  Methyl 
Alcohol,  and  Acetone  Mixtures  at  20**. 

(Bancroft,  1895.) 


Density  of 
Solutions. 

1.00378 

■    •    ■ 

0 

Gmi.  CHCb  per 
100  Qaa.  HsO  (Rei). 

1.062 

1.00284 
Z.00280 

zo 

20 

0.89s 
0.822 

1.00284 

30 

0.776 

In  Ethyl  Alcohol. 

In  Methyl  Alcohol. 

In  Acetone. 

Per  5  cc.  CtHaOH. 

Per  s  cc.  CHiOH. 

PeTScc.(CH«),CO 

dc  H^.            cc  CHCbl 

'cc.  H^.         cc.  CHClsT 

ocHsO.          cc.  CHClal 

10                      0.20 

10                        O.IO 

S                 0.16 

8                      0.3 

S                  0.48 

4                       0.22 

6                     O.SIS 

4                     0.8 

3                  0.33 

4                    1.13 

2                    4 

2                    o.s8 

2                    3. SI 

1.49             7 

I                   0.9SS 

I  '                  4.60 

I.3S             8 

0.79             I. 12 

0.91              s 

I. 13                10 

0.S05            1.60 

0.76             6 

0.30             2. so 

o.SS              8 

0.21             3. so 

0.42s          10 

0.19             4 

0.20            20 

0.16             s 

O.I2S               30.24 

0.12            10 

Data  for  the  system  chloroform,  ethyl  ether  and  water  are  given  by  Jiittner, 
1901. 

Experiments  by  Schachner  (19 10)  show  that  various  fats  (olive  oil,  sheep  suet, 
goose  fat)  in  an  atmosphere  containing  0.55%  CHCU  vapor,  dissolve  0.96-^.98 
per  cent  CHCU  at  38.5^ 

Data  for  the  properties  of  solutions  of  CHCU  in  water,  saline  solution,  serum, 
hemoglobin,  etc., 'in  their  relation  to  anesthesia  are  given  by  Moore  and  Roaf, 
(1904)  and  Waller  (1904-05). 

Freezing-point  lowering  data  (solubility,  see  footnote,  p.  i)  are  given  for  the 
following  mixtures  of  chloroform  and  other  compounds. 

Mixture.  Authority. 

Chloroform  +  Hydrobromic  Acid  (KCaass  and  Mcintosh,  19x9.) 

**  +  Hydrochloric  Acid  (Baume  and  Borowaki,  19x4.) 

"  +  Methyl  Alcohol 

"  4-  Methyl  Ether  (Baume.  i9i4»  1909.) 

p  nitrophenyl  chloroform  +  m  nitrophenyl  chloroform  (HoUeman,  19x4.) 

CHOLESTEROL  CnHJOH.Hfi. 

100  gms.  HsO  dissolve  0.26  gm.  cholesterol  at  20-25^  (Dehmtsxy.) 

'^       pyridine  "       68.10  gms.         "         "       " 

50%  aq.  pyridine       "         i.io     "  "         "       "         ^   « 

100  cc.  HsO  dissolve  0.0006  gm.  cholesterol-di^tonide  at  b.  pt.       (Mudkr,  19x7.) 
1 00  cc.  ether  dissolve  0.0007  S^-  cholesterol-digitonide  at  room  temp.         " 

Freezine-point  lowering  data  (solubility,  see  footnote,  p.  i)  are  given  for  mix- 
tures of  cholesterol  acetate  and  phytosterol  a  and  fi  by  Jaeger,  1907.  Data  for 
mixtures  of  cholesterol  and  oleic  acid,  cholesterol  and  palmitic  acid  and  cholesterol 
and  stearic  acid  are  given  by  Partington,  191 1. 
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349  CHOLESTEROL 

SOLUBIUTT  OF  StBARIC  AciD  EsTBK  OF  CHOLESTEROL  IN  OiLS  AT  37^  AMD 

Vice  Versa.  (FUehne,  igor.) 
The  detenninations  were  made  by  adding  small  weighed  amounts  of  the  ester 
to  the  oil  at  6o*  and  cooling  to  36-37®  while  stirring  continually.  The  additions 
of  the  ester  were  repeated  until  a  clouding  just  appeared  at  56-37*.  In  the  case  of 
the  solubility  of  the  oils  in  cholesterol,  the  composition  of  the  sat.  solution  was 
estimated  by  means  of  the  specific  gravity  and  the  melting  point. 

„       „.  Cms.  Oil  or  Acid  per  100 

Solvent.  «•  of      **"*•  *'**'  «  1  *  Gma.  Sat  Solution  in 

Oouding.    (£L"oSl  Erter.  Pet,  by: 

OHveOa  37.6  3.3s  OUveOil  ^'^s  3^.8    " 

Castor  Oil  37.6  0.26  Oleic  Add  37  40 

Oleic  Acid  37.5  4.11  Castor  Oil  5  1.85 

Ridnic  (Oil)  Add      37  0.33  Ricimc  Add  20  16 

Pseudo  Ricinic  Acid  36 . 2  0.85  Pseudo  Ridnic  Add  10  12 

Crotonic  (Oil)  Add  36 . 5  o. 87  Crotonic  Add  (5)  5 

CHOLINE  PERCHLOBATE  and  its  Nitric  Ether. 

100  gms.  HjO  dissolve  about  290 gms.  (CH,),N(C104)CHjCHf.0Hat  i5*».l(Ho&nann 
100  gms.  H,0  dissolve  0.62-gm.  (CH,),N(C104)CH,.CH,.0N0i  at  I5^  }  hsSm 
100  gms.  HiO  dissolve  0.82  gm.  "  at  20''.  J    19x1!)* 

GHEOMIUM  ALUMS. 

Solubility  of  Chromium  Alums  in  Water  at  25®.   (Locke,  xgox.) 

Per  100  cc.  Water. ^ 

Alom-  Fonnula.  giJISS        Gms         SmT 

Anhydrous.  Hydrated.       Mob. 

Potassium  Chromium  Alum  K2Cr2(S04)4.24H20   12.51    24.39    0.0441 
Tellurium  Chromium  Alum    Te2Cr2(S04)4.24HaO  10.41    16.38    0.0212 

CHBOMinM  CHLORIDES  CrCls.6HsO. 

Solubility  of  the  Green  and  the  Violet  Modifications  in  Water  at  25'. 

(Olie  Jr..  1906.) 

The  solubility  of  hydrated^  chromium  chloride  depends  upon  the  inner  com- 
position of  the  solution,  that  is,  the  relative  amounts  of  the  green  and  the  violet 
modification  of  the  salt  present  in  the  saturated  solution.  Tnese  are  determined 
by  precipitating  with  silver  nitrate.  A  freshly  prepared  solution  of  the  green 
chloride  yields  only  one-third  of  its  chlorine  in  the  cold,  hence  the  composition  of 
this  modification,  according  to  Werner,  is  represented  by  the  formula' [Cr(HsO)4CU] 
C1.2HsO.  The  violet  chloride  is  considered  to  have  the  comi>osition,  [Cr(HjO)8]Clj. 
A  determination  of  the  amount  of  each  present  involves  precipitating  one  portion  of 
the  solution  at  o^  with  silver  nitrate  and  another  portion  (for  total  CT)  at  the  boiling 
point.  Experiments  were  first  made  with  aqueous  solutions  of  different  percentage 
composition  of  the  two  modifications.  These  were  agitated  at  25°  and  analyzed  at 
intervals  until  equilibrium  was  reached.  The  time  for  equilibrium  varied  from  18 
to  40  days  according  to  the  concentrations  present.  The  effect  of  temperature 
and  of  the  presence  oT  HCl  on  the  transition  ot  the  green  chloride  was  also  studied. 

The  equilibrium  in  saturated  solutions  at  25®  was  determined  by  rubbing  the 
hydrated  chromium  chloride  with  a  little  water  previously  cooled  to  0°  to  a  thin 
mush.  This  was  then  agitated  at  25^  and  portions  removed  at  successive  inter- 
vab  of  time  and  analy^.  The  results  snow  the  total  chloride  and  per  cent 
present  as  the  green  modification. 

25  Gms.  Green  Salt  25  Gms.  Violet  Salt      25  Gms.  Violet  Salt  +  locc. 

+  10  Gms.  HjO.  +  10  Gms.  HjO.      of  35%  Sol.  of  the  Green  Salt. 

Time  of  Gms.  CrGi  Per  cent  Time  of  Gms.  CrCli  Per  cent  Time  of  Gms.  CrCU  Pei*'cent 
KffHar  per  zoo  Gms.  of  Green  Aipttf  per  loo  Gms.  of  Green  Agitsr  per  zoo  Gms.  of  Green 
tkm.  Sat.  Sol.  Salt.  tion.        Sat.  SoL        ~  "  -      -  - 

Jhr.  58.36       91.7      Jhr.         61.99 

4  his.         63 .  27        75 . 2      I  day        63 .  88 

I    day      68.50       62.36    4   days     70.68 

3    days     68.95        57-22     7      "        72.11 

19  days     68.58        5738    26    "        70.62 
In  a  later  paper  Olie  Jr.  (1907)  gives  additional  results  at  29®,  32®  and  35®. 
100  cc.  anhydr.  hydrazme  dissolve  1 3  gms.  CrCU  at  room  temp.  (Welsh  &  Brodetaon,'zs.) 


Salt. 

tion. 

Sat.  Sol. 

Salt. 

1-53 

ijhr. 

65.49 

15.95 

8.46 

2  days 

70.47 

26.81 

30.89 

5     " 

76.38 

39.34 

37.28 

8     " 

73.26 

34.20 

51.54 

12    " 

71.14 

58.60 

GHBOmUM  TBIOZIDS  250 

CHBOBCUM  TBIOZIDS  CrO,. 

Solubility  in  Water. 

(BQchncr,  and  Prins,  X9x»-X3;  Exemann,  Daimer  and  Bennesch,  191  x;  Kappd  and  Blumenthal;  X907; 

and  Mylius  and  Funk,  1900.) 


Gm8.CiOb 

Solid 

Gms.  CiOi 

Solid 

[Gns.  CxOt 

Solid 

t*.        per  100  Gms. 
Sat.  Sol. 

Phaae. 

t*.     per  xoo  Gma. 
Sat.Sol. 

Phase. 

r. 

per  100  Gms. 
Sat.  Sol. 

Phase. 

-   0.9 

3.6 

Ice 

-  43.5  49.1 

Ice 

50 

64.55 

CxOb 

-    1.9 

7.8 

M 

-   60        53.3 

t< 

65 

64.83 

u 

-   3.7 

"5 

M 

-155      60.5 

"+CxOk 

82 

66 

a 

-   4.8 

14.1 

'm 

—    20       61.7 

CxOk 

90 

68.5 

M 

-10.9s 

24.9 

M 

0       62 . 24 

<i 

100 

67.4 

M 

-II. 7 

25.2 

M 

+   18       62.45 

M 

"5 

68.4 

ft 

-18.7s 

33.5 

M 

24.8  62.88 

M 

122 

70.7 

u 

-25.25 

39.2 

M 

40       63.50 

193-196 

100        [do 

Domposli 

Density  of  solution  sat.  at  18"  =  1.705. 

100  cc.  anhydrous  hydrazine  dissolve  I  gm.  CrOi  with  evolution  of  gas  and 
production  of  a  black  precipitate  at  room  temp.  (Wdsh  and  Broderson,  X9X5.) 

CHBOBCUM  DOUBLE  SALTS. 

Solubility  in  Watbr. 

GOisensen,  X879,  X884,  X890;  Stnive,  X899.) 

Gms.  per 
Name  of  Sah.  Fonnula.  t*.      xoo  Gms. 

EUO. 

Chlorotetraamine  Chromium  Chlo- 
ride                                               CrCl(NH,)4(0H,)Cl.             15  6.3 
Chloiopurpureo  Chromium  Chloride  CrCl(NHs)6Cls                      16  0.65 
Luteo  Chromium  Nitrate                   Cr(NH8)6(NQi)8                     ?  2.6 
Chloiopurpureo  Chromium  Nitrate    CrCl(NHi)5(N(i)i                17.5  1.4 
Chromic  Potassium  Molybdate          3KiO.Cr8Qs.i2MoQt.2oHiO  17  2.5 

CHBOICIUM  SULFATES  (ousandic). 

SCH^UBILITY  IN  WaTBR. 
Salt.  Gms.  p«ioo  Gms.  SoUd  Phase.  Authority. 

ChromOUS  12.35  (at  O^)  CrS04.7H^  (Moiasan,  xSSa.) 

Chromic  120       (at  ?°)  Crt(S04)t.i8HiO       (Etaid,  1877.) 

GHBOinUM  TmOCTANATE  Cr(CNS),. 

Data  for  the  distribution  of  Cr(CNS)j  between  water  and  ether  at  o®-30*  are 
given  by  Hantzsch  and  Vagt,  1901. 


Solubility  in  Toluene  and  in  Abs.  Alcohol. 

(v.  Becchi.) 

100  gms.  toluene  dissolve  0.24  gm.  CisHu  at  i8^  and  5.39  gms.  at  loo^ 
100  gms.  abs.  alcohol  dissolve  0.097  gm.  CuHu  at  i6^  and  0.170  gm.  at  boiling 
point. 


CHBTSABOBIN  C^HmOt. 

S(H.UBiLiTY  IN  Several  Solvents. 

(U.  s.  p.) 

Solvent. 

Gms.  per  xoo  Gms.  Solvent  at: 
'    as*.                       8o-. 

Solvent. 

Gms.  per  100  Gms. 
Solvent  at  2$*, 

Water 

0.021 

0.046 

Chloroform 

5.55 

Alcohol 

0.324 

0.363  (60^) 

Ether 

0.873 

Benzene 

4 

... 

Amyl  Alcohol 
Carbon  Disulfide 

3.33 
0.43 

GHBTSEME 

CisHu. 

ni 


CniXOLE 


dNEOLE  (Eucalyptole)  CuHuO. 

Freezing-point  lowering  data  (solubility,  see  footnote,  p.  i)  for  mixtures  of 
cineole  and  each  of  the  following  compounds  are  given  by  Bellucci  and  Grassi, 
(1913);  phenol,  a  and  /9  naphthol,  0,  m  and  p  cresol,  0,  m  and  p  nitrophenol, 
o,  m  amidophenol,  pyrocatecnoi,  resorcinol,  hydroquinone,  guaiacol,  0,  m  and  p 
oxybenzoic  acid,  methyl  salicylate,  phenyl  salicylate,  naphthalene  and  thymol. 

CINCHONA  ALKALOIDS. 

SCM.UBILITY  OF  CiNCHONINB,  CiNCHONIDINB,  QuiNINB,  AND  QuiNIDINB  IN  ' 

Several  Solvents.    (Moiier,  1903;  see  also  Pmnier,  1879-) 


Grams  of  the  Alkaloid  per  100  Grams  Solution. 


Solirent. 


Cmchonine   Cinchonidine 
CmHmNiO.   C|»H»NiO. 


Ether 

Ether  sat.  with  H,0 

H,0  sat.  with  Ether 

Benzene 

Chloroform 

Acetic  Ether 

Petroleum  Ether 

Carbon  Tetra  Chloride  0.0361 

Water  0.0239 

Glycerine  (15^°)         o .  50 


o.io 

0.123 

0.025 

00545 
0.6979 

0.0719 

0.0335 


0.211 

0.523 
0.0306 

0.099 

9.301 

0.3003 

0.047s 
0.0508 

00255 


Quinine 
C«»HkN,0,. 

/ * ^ 

Hydrate.    Anhydride. 

1. 619        0.876 


5.618 
0.0667 

o .  2054 

100+ 

4-65 

0.0103 

0203 

0.574 
0.50 


2.794 

0.0847 

1.700 

100+ 

2.469 

0.02II 

0.529 

0.0506 


Quinidine 
C»Hs4N,0,. 

0776 
1.629 
0.031 

2.451 
100+ 

1.761 

0.0241 

0.565 
0.020a 


SOLUBILmr  OF  CiNCHONINE  and  CiNCHONIDINtf  IN  SEVERAL  SOLVENTS. 


Sdvent. 


Water 
(f 


Gms.  Alkaloid  per  zoo 
t*  Gms.  Solvent. 

Cinchonine.  Cinchonidine 
0.0043 


Authority. 


« 


Aq.  xo%  Ammonia 

Aq.  85%  CiHiOH+io%  Am. 

Asiline 

Pyridine 

50%  Aq.  Pyridine 

Aq.  85%  CtHjOH  (Ao-0.832) 

CHsOH  (95%) 

CtHtOH  (prob.  92.3  wt  %) 

Abs.  CiH»OH 

Ab6.  CAOH 

Benzene 

Acetone 

Chloroform 
(I 

(( 
Ether 


ord.  temp. 
20 

25 

20 
20 
20 
20 
20-25 
20 
20 

25 
19 

25 

25 
25 
17 
25 
50 

25 
32 
25 
19 
25 

20 
20 


0.0I3I 

0.0II3 

0.025 

0.41 

1.6 

1.4 

•  •  « 

0.86 

0.80 

0.62 

0.874 

0.89 

0.057 

0.091 

0.014 

0.606 

0.565 
0.055 

0.264 

1. 10 

X.09 

0.785-1. 17 

3.5   • 


(Hatcher,  190s.) 
(Scholtx,  X9ZS.) 
0.021    (Schaefcr,  igza) 
(Scholtx,  xgxa.) 


M 


7.78 
10 


5 
S.I 


(Scholtx,  191  a;  Dehn,  X9X70 
(l>«hn,  19x7.) 
(Scholts,  Z9X3.) 
(Wheny  and  YaiiovBky,x9z8.) 
(Schaefer,  19x3) 
(Tunofeiew,  X894.) 
(SiU.  1905.) 
0.127    (Schaefer,  X9X3.) 
(Sm,  X90S.) 
(Oudemans,  187a.) 
(Schaefer,  X9Z3.) 
(Kflhler,  x^79.) 
(Sill,  X90S.) 
(KOhler,  x879.)' 
(Sin,  X90S.) 
(Timofeiew,  X894.) 
(Schaefer,  19x3;  Sill,  1905.) 
(Scholtz,  X9X3.) 


19 


7.39 


laoamyl  Alcohol ' 

Isobutyl  Alcohol 

Methjrl  Alcohol 

Pipendine 

Diethyl  Amine  20  1.3 

Results  for  the  solubility  of  cinchonine  and  cinchonidine  in  mixtures  of  ethyl  and 
methyl  alcohols  with  benzene  and  with  chloroform  are  given  by  Schaefer  (1913). 

It  IS  pointed  out  by  Schaefer  (1910),  that  if  the  saturated  solution  is  analyzed 
by  shaking  out  with  chloroform  or  ether,  variable  results,  depending  on  the  age 
and  method  of  manufacture  of  the  alkaloid,  will  be  obtained. 

Except  in  the  case  of  the  results  by  Sill  in  the  above  table,  the  saturated  solu- 
tions were  obtained  by  agitating  at  mtervals,  instead  of  constantly  at  the  given 
temperature. 
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Solubility  of  Cinchoninb,  Cinchonidinb  and  Cinchotinb  Salts  in  Watbr. 

Gms.  per  loo  Gms.  HtQ. 

Salt.  f .    Cincbooine  ancboni- Oncbotme  Authority. 

Salt.       dine  SaU.       Salt. 
Hydrobroinide       25      1.7  1.66        ...    (Scfaaefer.  19x0.) 


BDiydrobromide  25  55.5  14.3 

Hydrochloride  25       4.5^           4.8^*  2.12'  (Schaefer.  19x0:  Fotst  and  6dliringer.x88x.) 

Bihydiochloride  25       ...  62 . 5  ...    (Schaefer,  1910.) 

Sulfate  25       1 .  17*          X  .08'  3 .  28*  (Schaefer,  x9xo:  Fotst  and  BOhringer.  x88x0 

Sulfate  80      3.1           4.8  ...    (U.S. P.) 

Bisulfate  25  66.6        lOp  ...    (Sdiaefer.  19x0.) 

Perchloiate  12       o .  3(8olvent  -aq.  6%  HGOJ  (Hofmann.  Roth.  HObold  and  Metsler,  19x0) 

Salicylate  25       0.17           0.075  ...     (Schaefer,  19x0.) 

Taimate  25      0.091        0.055  •  •  •  " 

Tartrate  25       3.12^  ...  1 .  76"  (Schaefer,  x9xo:  Forst  and  B5hiingert  x88x.) 

Bitartiate  16       0.99  ...  1.28    (Forst  and  Blttuinger,  x88x.) 

Oxalate  20      0.96  ...  1.16  "                " 
»  4.16  at  to*.     «  4  at  X5*.     "at  xo*.    *  1.32  at  X3*.     «  x  at  xs*.     •  at  13*.     »  3  at  x6*.     •  at  i6*. 

Solubility  of  Cinchonine  Sulfate  and  op  Cinchonidinb  Sulfate  in 

Alcohol  and  Other  Solvents. 

Gma.  per  xoo  Gms.  Solvoit. 

Solvent.                      r.        (CuHbN^P)!-  (CwHbNjP)^  Aothority. 

HiiS04.2H^.  HtS04.3H«0. 

Ethyl  Alcohol  (92.3  wt  %)    25        9.8  (10)             0.85  (1.4)  (Sdiaefer,  X9X3;  U.  S.  PO 

"            "                  "               60         ...(19.2)           ...     (3.1)  (U.S.  P.) 

Methyl  Alcohol                          25       83.9  35.9  (Schaefer,  X9X3;  U.  S.  P.) 

Chlorofonn                                35         o .  66  (l .  45)        0.1(0.11)  (Sdwefer,  19x3;  U.  S.  P.) 

Ether                                      25        0.04                  0.02  (U.S.  P.) 
Glycerol                                 15        6.7 

Results  for  mixtures  of  alcohol,  chloroform  and  benzene  are  given  by  Schaefer,  '13. 

Very  carefully  determined  data  for  the  solubility  of  Cinchonine  in  ethyl  alco- 
hol, methyl  alcohol,  amyl  alcohol  and  acetone  solutions  of  various  concentra- 
tions of  a  large  number  of  organic  acids  and  of  ph^ols  are  given  by  Sill,  1905. 

CINNAMIC  ACID  C.H.CH :  CH.COOH. 

100  gms.  HjO  dissolve  0.0495  gm.  CeHjCH  :CHCOOH  at  25*.  (De  Jong,  1909.) 
100  gms.  HiO  dissolve  0.0607  gm.  CiH»CH  iCHCOOH  at  25".  (Sidgwick.  xgio.) 
ioocc.o.5  »  sodium  cinnamate  solution  dissolve  0.155  gm.  CcHcCH  rCHCOOH 

at  25^  (Sidgwick,  19x0.) 

i(X>  GC.  sat.  sol.  in  petroleum  ether  (b.  pt.  30*-7o®)  contain  0.095  g™*  C«HjCH : 

CH.COOH  at  26*. 

100  cc.  sat.  sol.  in  carbon  tetrachloride  contain  2.172  gms.  CeHtCHiCH.COOH 

at  26^  (De  Jong,  X909.) 

100  cc.  sat.  sol.  in  95%  formic  acid  contain  3.76  gms.  C«H»CH  :CH.CO0H  at  20*. 

(Aachan,  X9X3.) 

Solubility  OP  Cinnabuc  Acid  (Melting  point,  133'')  in  Alcohols.  (Timofeiew.x894) 

Gnu.  Cinnamic  Acid  per  xoo  Gms.  Sat.  Solution  in: 
CB/)H.  CiH^OH.  C1H7OH.        (CH^tCH.CH|0H. 

—  18  8.1  6.74  4.3 

-12.5'  9.3  8  5.5 

o  13  11.3  8.2 

+19.5  22.5  18. 1  13.4  8.6 

Solubility  of  Cinnamic  Acid  in  Organic  Solvents  at  25^.  (Bat  and  Rathmann,  19x30 

Gnis.(^i 
Gms.  (^CH:  i>lvent.  Gms.  C|ILCH:         Solvent  CRrCS^ 

Solvent.         CHaJOBTper   u^^,    ^^     ^^>   CHCOOHoer «— ^225^_P     COOH 
xoo  cc.  Sat.  Sol.  CHCU  CCk  xoocc.  Sat.  Sol.  CtHCU       CHCU    per  xoocc. 

Sat.  Sol. 
Chloroform  12.09      100    cc.+    o    cc  12.09    100    cc.+    o    cc.     6.04 

Carbontetrachloride  1.75  80  "+20  "  9.86  80  " -j-  20  "  5.91 
Trichlorethylene  6.04  50  "+50  "  6.61  50  "+50  "  5.85 
Tetrachlorethylene  2.55  333"+  66.6"  450  33.3 "+  66.6 "  5.82 
Tetrachlorethane  11.05  20  "+80  "  3.32  20  "+80  "  5.70 
Pentachlorethane       5-54         o     " +100     "      x.75       o     " +100     "      5.54 
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OmAMlO  AOID  CeH,CH:CH.COOH. 

Solubility  op  Cinnamic  Acid  in  Aqueous  Solutions  of  Sodi.um 

ACBTATB,    BUTYRATB,    PORMATB,    AND   SaLICYLATB   AT    26.4^* 

(Philip— J  Chem.  Soc.87>  093.  '05-) 

Calculated  from  the  original  results,  which  are  given  in  terms  of 
molectdai  quantities  per  liter. 


Gms.  Na  Salt 

wins*  \^ 

00^0  :\#ja  AA/vrx] 

L  per  IA«K  lU  oo 

■uaons  mi 

CHtCOONa. 

CtHTCOONa. 

HCOONa< 

r6H«.OH.COONa. 

0 

o.s6 

o.s6 

o.s6 

o.s6 

I 

I. so 

1.30 

092 

0.62 

2 

2.12 

1.85 

1. 12 

0.70 

3 

2.S2 

,2.25 

1.27 

0.73 

4 

2.Ss 

2.60 

1.40 

0.77 

5 

3  OS 

2.90 

1.47 

0.80 

8 

•    •    • 

•    •    • 

... 

0.90 

z  liter  of  aqueous  solution  contains 

0.491  gm. 

CJI,CH:CH.COOH 

at  25°  (Paul). 

Solubility  op  Cinnamic  Acid  in  Aqubous  Solutions  op  Anilin 

AND  OF  Para  Toluidin  at  2$^. 

(Lowenhen — Z.  pbyaik.  Chem.  as*  394.  '98.) 

Original  results  in  terms  of  molecular  quantities  per  liter. 

In  Aqueous  Anilin.  In  Aqueous  p  Toluidin. 


Grama  per  Liter. 

Grams  per 

Liter. 

CiHiNHs. 

CeHsCH:CHCOOH. 

'CeH^HaNHi. 

CeHaCH:CHCOOH.' 

0 

0.49 

0 

0.49 

Z 

1.20 

Z 

I   52 

2 

i.6s 

2 

2.20 

3 

2.02 

3 

2.83 

4 
6 

2.35 
2.92 

4 

p. 

3-35 
3  80 

Treezin^-point  data  for  mixtures  of  cinnamic  acid  and  dimethylpyrone  and 
for  hydrocinnamic  acid  and  dimethylpyrone  are  given  by  Kendall,  1914. 

BromoCINNAMIC  ACIDS. 

SoLUBiLmr  OF  a  and  of  fi  Bromocinnamic  Acids  in  Water  at  25^ 

(Paul,  1894.) 

.  . .  Par  xooo  oc.  Sat.  Sdution. 

Add. 

a  CeUCH:  CBrCOOH 
pCeHjCBrrCHCOOH 

SoLUBiLmr  of  a  Iso  Bromocinnamic  Acid  in  Aqueous  Solutions  of 
OxANiLic  Acid  (Melting  point  »  120^)  at  25^ 

(Noyes,  1890.) 
Normality  of  Solutioiis.  Grams  per  Liter. 


Gms. 

3-9325 
0-5255 

Mniinmli. 
17.32 

2-315 

cayj[Hco. 

0 

0.027s 

0.0524 

CACH. 
CBrCOOH. 

0.0176 
0.0140 
0.0129 

CH,NHCO- 
COOH. 

0 

4.54 
8.65 

C,H.CH- 
CBrCOOH. 

3-995 

3.178 

2.928 

CINNAMIC  ACIDS 
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Alio  CINNAMIC  ACIDS   (Unstable  Isomers  of  Cinnamic  Acid). 

Solubility  of  Each  of  the  Three  Isomeric  Allocinnamic  Acids  and  op 

THE  Melts  of  the  Three  Isomers  in  Water. 


Results  for: 
Allocinnamic  Acid 
of  M.  pt.  68^ 


(Meyer,  191  x.) 

Allocinnamic  Acid        Allocinnamic  Acid 

of  M.  pt.  58**.  of  M.  pt.  42^ 

(NatuxallaocmnamicAdd.)  (Artificial THocinnamic Add.) 


Melted  Allocin- 
namic Acid. 


I*. 

18 

25 
35 
45 
55 


Gms.  Add 
per  Liter. 

6.88 

8.45 
II.  14 

14.46 
18.45 


f. 

18 

25 
35 
45 


Gms.  Add 
per  Liter. 

7.62 

9.37 

12.39 
16.09 


f. 
18 
25 

35 


Gms.  Add 
per  Liter. 

8.95 
11.03 

14.61 


t*. 

18 

25 
35 
45 
55 
65 
75 


Gms.  Add 
per  Liter 

13  63 

14.44 
16.05 

18. II 
20.55 

23-43 
27.69 


These  curves  intersect  that  for  the  melted  acid  at  the 
melting  points  of  the  solid  isomers. 

The  results  show  that  the  three  isomers  are  polymorphic  modifications  of  the 
Hs  add. 

100  gms.  ligroln  (b.  pt.  60-70'')  dissolve  more  than  16  gms.  isocinnamic  add. 

(Lieberraami,  1903.) 

100  gms.  ligroin  (b.  pt.  60-70'')  dissolve  approx.  2  gms.  allocinnamic  acid.   " 
Solubility  of  a  Chlorocinnaicc  Acid,  Etc.,  in  Benzene. 

(Stoermer  and  Heymann,  19x3.) 
Gms. 


Name  of  CcMnpound.      M.  pt. 


aChlor- 
AUoa     " 

a  Brom- 
Alloa     " 

fi  Chlor- 
AUo/9 


II 


cm- 
^namic 
Add 


137 
III 

131 
120 

142 
132 


M    Cmpd.  per 
*     xoo  Gms. 
CiH.. 

20  2.6 

21  II 

20  S.I7 

18.5      6.9 
17  1.94 

16  3.17 


Gms. 

Name  of  (impound.        M.  pt.      f.  ^^^^ 

CA. 
/9Brom-]  135      13      1.58 

^^  ^     "         dn         '59. 5  14      0.86 
cis     Dichlor-    r^_.      121      13      6.1 

trans       "        f^^    loi      14  21.2 

100      14  26.9 

136      14  10.6 


cis     Dibrom- 
trans       " 


Freezing-point  Data  (Solubility,  see  footnote,  p.  i)  for  Mixtures  of  Cin- 
namic Acid  and  Other  Compounds,  and  of  Cinnamic  Acid  Derivatives 
AND  Other  Compounds. 

Cinnamic  Acid  -H  Phenylpropionic  Acid  -   (Bnmi  and  Gomi,  1899.) 

P  Methoxydnnamic  Acid  -H  Hydroquinone  (de  Kock,  1904.) 

a  Monochlorcinnamic  Aldehyde  +  a  Monobromdnnamic  Aldehyde    (KOster.  1891. ) 
Cinnamylidine  +  Diphenylbutadiene  (Pascal,  19x4.) 

"  +  Diphenyldiacetylene  " 

CITRIC  ACID  (CH,),COH(COOH),.H«0. 

Solubility  of  Hydrated  and  of  Anhydrous  Citric  Acid,  Determined 
Separately,  in  Aqueous  Solutions  "of  Ethyl  Alcohol  at  25®. 

(Seidell,  X910.) 


Results  foi 

•  Hydrated  Citric  Acid. 

Results  for  Anhydrous  Citric  Add. 

Wt.  %  CtH«0H 
insolvent. 

Sat.  Sd.  < 

Gms.  (CHj),COH- 

[COOH),.H«Operxoo 

Gms.  Sat.  Solution. 

Wt.  %  CH,0H 
insolvent. 

dnot 
Sat.  Sol. 

Gms.  (CH«)|COH- 

(C00H)a  Der  xoo  Gms. 

Sat.  Solution. 

0 

1.3" 

67.5 

20 

1.297 

62.3 

20 

1.286 

66 

40 

1.246 

59 

40 

I-2S7 

64.3 

60 

1. 190 

54.8 

50 

1-237 

63 -3 

70 

1. 160 

52.2 

60 

1. 216 

62 

80 

1. 120 

48.5 

70 

1. 192 

60.8* 

90 

1.06s 

43-7 

80 

1. 163 

58.1* 

100 

1. 010 

38.3 

90 

1. 125 

54.7* 

100 

1.068 

49.8*      • 

Solid  phase  dehydrated  mote  or  leas  completely. 

»SS  CITBIC  ACID 

SciLtTBa.rrT  op  Htdsatbd  and  of  Anhydrous  Citric  Acm,  Dbtekhined 
Sbpabatbly,  in  Several  Organic  Acids  at  35°-    (Sdddl,  1910.) 
Regulta  for  Hydrated  Citric  Acid.  Results  for  Anhydrous  Citric  Acid. 

Gnu  (CH,)r  Gm.. 

Sol™^  sS'.&il."^00'«'"*  Solvent.  ^^      '(^^^ 

Gnu.  S«t.  Sol.  ""stt.  SoT" 

Amyl  Acetate  of  Aa-o.Sjso  0.8917  5.980  Amyl  AceUte  0.8861  4.13 
Amyl  Alcohol  of  1^-0.8170  0-S774  15.43°  Ether  (abs.)  a.7160  1,05 
Ethyl  Acetate  of  dM— 0.8915    0.9175      5.371^      Chlorofonn  1.4880       o 

Ether  (abs.)  of     1^-0.7110    0.73J8      J.174      CJH,,  CSi 
Chloroform  of      1^-1.476       1.4850      0.007      CCU  ot  C«HiCHi  ...  o 

100  gnu.  95%  fonnic  acid  diaeolve  12.15  gios-  citric  acid  at  20°.      (Aietna,  igij.) 
loognia.dichlorethylene  dissolve  O-oos^m,  cttricacidat  15°.  (WiatciABruiB),'!^.} 

"         trichlorethylene       "         0.O12    "        .        " 

"         methyl  alcohol        "     197         gtaa.      "       "     "   19°.       cnmalaew,  ibuJ 
"        propyl  alcohol        "      63.8       "       "      "    "        .  " 

Distribution  of  Citric  Acid  bbtwekn  Water  and  Etbbr.    (Himow,  1915J 
Results  at  15°.  Results  at  25.5". 

Hdi.  Cilriq  Add  ptr  Litn.  ^^  Molt,  atric  Arid  ptr  Littr.  ^^ 

IbiBiOUya.     InEthaUyct.  **"■""'  IoH,OLa/a-      la  Ethci  L>m.  ^ 

0.902      0.0077      117  0-9175      0.0063  114 

0.460      0.0036      128  0.481       0.0031  155 

o .  220    o .0017    129       o . 341     o .00155    ^SS 

0.3Q7      0.0023      ^'9  0-315       O.0O3O      158 

COBALT  AHimS. 

S(M.DBn.iTv  IN  Water  at  Okdinaxy  Tbuferaturb.    CUl  Do,  1917J 

NuH  o[  Imnifriik.  Formuk.  aide  pet 

UtoS^SoL 

Triamiae  Cobalt Nitiate  [(NHi)tCo(NOi}i]  3.883 

1.3    DinitiotetiaamiDe    cobaltitetranitrodi-  f^  (NOi)i~|i     t„  CSO,)i~l' 

anuneccbaltiate  L^(NH.)  J  "  L^'*(NH.)  J  3** 

1.6     Dimtrotetraamine    cobaltitetranitrodi- 

amine  cobaltiate  "  "  ^-398 

Beza-amine  cobaltihexaiiitiocobaltiRte  [Co{NHi)ifn-  [Co[NO»)iln"  0.0215 

OOBALT   DOITBLK   SALTS. 

Solubility  in  Water. 

(JBticim  — J.pc.ClMin.fi)  i8,jos,'tS;  ifl,«.'jo;  Kumikofl  — J.  not.  fbjt.  dtea.  Ga.  14,  0*9, 


ChloTo  purpureo  cobaltic  bromide 
Bromo  purpureo  cobaltic  bromide 
Chloro  tetra  amine  cobaltic  chloride 
CHoro  purpureo  cobaltic  chloride 
Chloro  purpureo  cobaltic  chloride 
Chloro  purpureo  cobaltic  chloride 
Luteo  cobaltic  chloride 
Luteo  cobaltic  chloride 
Roseo  cobaltic  chloride 
Roseo  cobaltic  chloride 
Chloro  purpureo  cobaltic  iodide 
Chloro  purpureo  cobaltic  nitrate 
Chloro  purpureo  cobaltic  sulphate 
Nitrato  purpureo  cobaltic  nitrate 


t'. 

bf 

100 

Gmi 

H,a 

14  3 

0 

467 

16 

0 

19 

:i. 

3 

SO 

0 

0 

233 

15  5 

0 

41 

46  6 

I 

03 

0 

4 

36 

46.6 

13 

74 

0 

16 

13 

16.2 

24 

87 

19.3 

2 

0 

rS 

I 

as 

V> 

17-3 

7S 

3.). 

16 

0 

36 

COBALT  ACKTATE 
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(Naumann.  1909.) 


COBALT  ACETATE  Co(CH<COO)i. 

100  cc.  anhydrous  hydrazine  dissolve  I  gm.  cobalt  acetate  with  evolution  of 
gas  at  room  temp.  (Wdah  and  Brodecaoii,  xgxsO 

COBALT  BBOIODE  CoBrt. 

SOLUBILITT  IN  WaTBR. 
(EUxd,  1894-) 

r.  59*.  75*.  97*. 

Gms.  CoBrj  per  loo  gms.  solution  66  7        66 . 8        68 .  i  (blue) 

100  gms.  methyl  acetate   (du  =  0.935)  dissolve   10.3    gms.  CoBfi  at  l8*, 
duol  sat.  solution  »  1.013. 

COBALT  CHLOBATE  Co(C10<)t. 

Solubility  in  Water. 

(Meuaaer,  1902.) 

Mob. 

OKaOOs 

p^  xoo 

Mols.  H^. 

3.41  Ice  l8 

9 .  08     Co(aOk)s.6H^     2 1 

9-20  "  35 

10.75  "  47 

12.90  "  61 

Density  of  solution  saturated  at  18^  »  1.861. 

COBALT  PerCHLOBATE  CoCCIOOi.qHsO. 

Solubility  in  Water. 

(Giddblum  and  Terlikowsid,  19x2.) 


r. 

— 12 

—  21 

-19 

o 

10.5 


Gmi. 

OKCmt 

per  xoo  Gms. 

Sdution. 

29.97 
53-30 

S3  61 

57.45 
61.83 


Solid  Phase.        f. 


Qua, 

co(aa)t 

per  xoo  Gms. 
Solution. 

64.19 

64.39 
67.09 

69.66 

76.12 


Solid  Phaae. 


Mob. 

CoCaOOt 

per  xoo 

Mols.H^. 

14.28    CoiPOMBfi 

14.51 

16.10  * 

18.29 
25.39 


Gmi. 

Gms. 

r. 

Co(ao4)i 

per  xoo 
Gms.  H^. 

Solid  Phase. 

r. 

Density 
Sat.  Sol. 

00(000,    Solid  Phaae. 
per  xoo 
Gms.H^. 

— lo.g 

32.67 

Ice 

0 

1.564 

ICO       OKOOOt-sH^ 

-30.7 

58.16 

ti 

75 

1.566 

101.9              " 

—62 . 2  Eutec. 

... 

Ice+Co(CK)«),.9H^ 

x8 

1.567 

103.8 

-30.7 

83.3 

Co(a04),.9HyO 

26 

1. 581 

II3.4            2 

— ai.3 

90.6 

M 

45 

1.588 

115                  - 

OOBALT   OHLOBIDE   G 


Solubility  in  Water. 

O^tard  —  Compt.  rend,  xij,  699,  'gx;  Ann.  chim.  phys.  [7]  a»  537,  '94*) 


f. 

Gms. 
CoCJiper 
xoo  Gms. 
Solution. 

—  10 

27.0 

0 

29 -5 

+  10 

315 

20 

33-5 

25 

34  5 

30 

35-5 

Solid 
Phase. 


Coa,.6H,0  (red) 


it 
it 


35 
40 

50 

60 

80 

100 


Gms. 
CoCliper 
xoo  Gms. 
Solution. 

38.0 
41.0 
47.0 

47  S 

49-5 
51.0 


Solid 
Phase. 

CoCl,.ILO  (violet) 
CoC^HjO  (blue) 

tc 
It 


Solubility  of  Cobalt  Ammonium  Chlorides  in  Water. 

(Kurnakoff  —  J.  nus.  phys.  chcm.  Ges.  a4»  629,  '93;  J.  Oiem.  Soc.  64,  ii,  509,  '93.) 

Grams  per  xoo  Grams  HsO  at: 


Salt. 


CoCl,.5NH, 

CoCl,.5NH,.ILO 

C0CV6NH, 


o*.  x6.9^^  46.6'* 

0.232          ...  I. 031 

16.12  34.87 

4.26            .*.  12.74 


257 


COBALT  GHLOBIDI 


Solubility  op  Cobalt  Chloride  in  Aqueous  Hydrochloric 

Acid  Solutions  at  o^ 

(Eagel  —  Ann.  chim.  phys.  [6]  7,  355,  'Sg.) 


yjinfgi-am  Mob. 
per  10  cc.  Sol. 


^C3sr 


62 

SO 

37 
12 

4 
12 

25 


4 

8 

25 

85 

75 
o 

o 


o 

3-7 

"•45 
2^.2 

55  o 

74.75 

104.5 
139.0 


Sp.  Gr.  of 
Soludoos. 

1-343 
1.328 
1.299 
1.248 
1. 167 
1.150 
1.229 

I  323 


Cms.  per  xoo  Cms. 
Solution. 


CoQa. 

30  17 
28.62 

25 -39 

19-43 

715 
2.68 

6.34 
12.27 


HQ. 
0.00 
0.102 
0.321 
0.738 
1. 718 
2.369 

3099 
3.829 


Cms.  per  xoo  oc 
Solution. 

~HCL 

O 

0-I3S 
0.417 
0.919 

2.00 
2.72 

3.81 

5  07 


CoCli. 

40.5 

38  o 

33.0 

24.2 

8.34 
3.08 

7-79 
16.24 


Solubility  of  Cobalt  Chloride  in  Aqueous  Alcohol 

AT  11.5^ 

(BAdtker— <Z.  phyaik.  Cbem.  aa»  509,  '97.) 

10  gms.  of  CoCl,.6H,0  were  added  to  20  cc.  of  alcohol  and  in  addition 
the  amounts  of  C0CI3  shown  in  the  second  column.  The  solutions  were 
shaken  2  hours,  5  cc.  withdrawn,  and  the  amount  of  dissolved  CoCla 
determined  by  evaporation  and  weighing. 


xaa. 

Cms.  Gods 
Added. 

Cms.  per  5 

cc.  Solution. 

Vol.% 
Alcohol. 

Gms.  Cods 
Added. 

Gnu.  per  5  cc.  Sol. 

HsO. 

CoCls\ 

HaO. 

CoCI^ 

91 -3 

0.0 

1.325 

1. 168 

99-3 

0.612 

0.764 

1.459 

98.3 

0.0 

1. 134 

1. 214 

99-3 

0.813 

0.688 

1.568 

98.3 

0.0 

1.068 

1. 181 

99-3 

1.022 

0.634 

1. 713 

99-3 

0.0 

1.045 

1. 199 

99.3 

1.240 

0.553 

1. 831 

99-3 

0.194 

0.899 

1.204 

•    99-3 

1.446 

0.483 

1-943 

99-3 

0.400 

0.829 

I  325 

99-3 

1.650 

0.500 

2.183 

zoo  mis.  sat.  solution  in  alcohol  (0.792  Sp.  Gr.)  contain  23.66  gms. 

CoCl«to  oD.  Gr.  »  I.OZO7.  (Winkler  — J. pr.aiem.9i«M7.'64J 


SoLUBiLmr  OF  Cobalt  Chlortob  in  Organic  Solvents. 


Solvtnt. 

f. 

CoC^.           CoCl,.2BjO. 

Acetone 

0 

9. II             17.16 

n 

22.5 

9.28             17.06 

it 

25 

8.62 

ti 

18 

2.75 

Ethyl  Acetate 

14 

0.08 

U                 It 

79 

0.26 

Ether,  Abs. 

•  •  • 

0.021         0.291 

Glycol 

• .  • 

io.7(perioog.sol.] 

Acetonitrile 

18 

4.08 

Methyl  Acetate 

18 

0.369* 

95%  Formic  Add 

20.5 

6.2 

Anhy.  Hydrazine 

±15 

I 

Authority. 


(von  Lasic^ynski,  1894.) 
(von  Lasic^ynski,  1894.) 
(Krug  and  McEInv,  1899.) 
(Naunumn,  1904.) 
(von  Lasiovnaki,  Z894O 


(BOdtkia,  Z897.) 


(Naumann  and  Schier,  Z9Z4') 
(Kanmann,  1909^ 
(Aschan,  19x3-) 
(WeUi  and  Biodenon,  Z9zs<) 
*  ^  nt.  mL  -  a958. 


COBALT  CHLORIDE  258 

Solubility  of  Cobalt  Chloride  in  Pyridinb. 

(Peaice  and  Moore,  1913.) 

Sat.  Sol.       ^^'^'  Sat.  Sol.     ^****«-  Sat.  Sol.      ^**»«- 

—48.2  O  C»H«N         34.6       0.749    1-4  74.8  2.037    i.a 

— So.3Eutec.  ...  "+ X.6    37.6      0.754    "  78.2  2.276    " 

—45  0.4185  1.6         44.6       0.950     "  79.8  2.428     •• 

—30  0.4205         •*         47.2      1.020    "  88  3.284    " 

—  19.6  0.4208  "  51  I.IIO     "  90tr.pt   ...  "+CoCIi 

—  10  0.4310  "  55  1. 192     "  96.5  7.251         CoC^ 

O  0.4307  '  60  1.324     "  98.8  7.^36  •« 

i5tr.pt.        ...  X.6+X4     64.2       1.460     "  106  12.540  •• 

23  0.569  14         68  1.572     "  no  14.165  " 

25  o.  575  "  70  tr.  pt  ...       "  +x.a 

1.6  «  CoCl|.6CiHjN.      1.4  «  CoCli.4CiHiN.  1.2  -;CoCli.2C|HJ^. 


COBALT  CITRATM,       solubility  in  Water. 

(Pickering,  19x5.) 


Gnu.  per  TOO  oc.  Sat.  SoL 


Salt  FonnuUu  t".  r^^        Salt 

(anhydrooa). 
Cobalt  atrate  (normal)     Coi[(C00.CHi)iC(0H)C001i.2H|0    10      0.08       0.267 
Cobalt  Hydrogen  Citrate  CoH((CC)O.CHi)iC(OH)COO]  10      0.20       0.906 

Cobalt  Potassium  Citrate  KCo[(COO.CHi)iC(OH)COOI.4H^  10      i  .05       5 .  11 
Cobalt  Potassium  Citrate  K4Co[(C00.CHi)iC(0H)C00]i  10      3 .  04     31 

COBALT  FLUORIDE  CoF|.4H,0. 

100  gms.  sat.  solution  in  water  contain  2.23  gms.  of  cobalt  fluoride  of  a  variety. 
100  gms.  sat.  solution  in  water  contain  2.32  ^s.  of  cobalt  fluoride  of  fi  variety. 


(Costacheaoi,  191a) 


COBALT   lODATE  Co(IO,).. 

Solubility  in  Water. 

(Meuaaer  —  Ber.  34*  9435,  'ox.) 
SoUdPhaae: 


6  a  Gms.  Co(IO0*  per  loo  gms.  solution.     M «  Mols.  Co(I08)9 
per  xoo  Mols.  H,0. 

COBALT  IODIDE  Col,. 

Solubility  in  Water. 

(Etard  —  Compt.  rend.  ZZ3»  699,  '91;  Ann.  chim.  phyi.  [7]  a^  sstf  V4^ 

The  acctiracy  of  these  results  is  doubtful. 


Gms.  C0I9 

Gms.  Cols 

t*. 

per  xoo  Gms. 

Solid  Phue. 

f. 

per  100  Gms. 

Solid  Phase. 

Solutioa. 

Solutiaa. 

-10 

SS'S 

Col,.H,0 

(green) 

25 

67  S 

C0L.ILO  (oKvc) 

0 

58.0 

ii 

30 

70.0 

•  t 

10 

61.5 

II 

40 

7S-0 

CoI,.H,0  (yeUow) 

IS 

63.2 

II 

SO 

79  0 

II 

20 

65.2 

U 

80 

80.0 

U 

«s 

67 

€i 

ZIO 

81.0 

u 

t: 

Co(IO«),.4HsO. 
G.                M. 

Co(IO,)ji 
G. 

.aHsO. 
M. 

coao»)s. 

G. 

M. 

0 

0.54 

0.028 

0.32 

0.014 

•    •    • 

... 

18 

0.83 

0.038 

0.45 

0.020 

1.03 

0.046 

30 

I   03 

0.046 

0.52 

0023 

0.89 

0.040 

SO 

1.46 

0.065 

0.67 

0.030 

0.8s 

0.030 

60 

1.86 

0.084 

•    ■    ■ 

•    •    a 

•   .   ■ 

... 

6S 

2.17 

0.098 

•    a    • 

•    •    • 

... 

... 

75 

•  •  • 

. .  • 

0.84 

0.038 

0.75 

0.033 

100 

•  •  • 

... 

1.02 

0.04S 

0.69 

0031 
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COBALT  MALATX 


COBALT  MALATE  Co(C00.CHs.CH0HC00).2Hi0. 

loo  cc.  sat.  solution  in  water  contain  0.14  gm.  Co  »  0.453  gm.  anhydrous  salt 


at  ID". 

COBALT  MALONATE8. 

Solubility  of  Cobalt  Malonatbs  in  Water. 

(Lord,  X907.) 


(Pickering,  191 5*) 


Sak. 

Cobalt  Malonate 

**      Anunonium  Malonate 

«      Caesium 

"      Potassium         '< 


Formula.  t^. 

CoCHi(COO)i.2HjO  18 

Co(NH4)i[CH,(COO)il,.4H|0  18 

CoCstlCH2(COO),b4HiO  18 

CoK:a[CHt(COO)s]s4H«0  x8 


Gms.  Anhy- 
drous Salt 
per  100  Cvins. 
Sat.  SoL 

1-353 
10.61 

14.23 
4.26 


OOBALT   NITBATE  Co(NO,).. 

Solubility 

(Funk  —  Witt.  Abh.  p.  t. 
Gms.  Mols. 

per  zoo  oma.    per  100 
Solution.     Mob.HsO. 

^26  39-45        6-40     Co(NOi)i^9HiO 

-20.5  43.77  7-35 

-21  41-55  6-9^ 

-10  43  69  7  64 

-  4  44-35  7-99 

o  45-66  8.26 

+  18        49-73      9  71 


in  Water. 

Rfirhanrtalt  3«  439,  '00.) 

Gms. 
^o     Co(N<^ 


*  per  100  Gms. 
Solution. 


SoKdPliaae 


Co(NQi)s.6HflO 


41 

56 

55 
62 

70 

84 

91 


55  96 
62.88 

61.74 
62.88 

64.89 

68.84 

77.21 


M 


xAOb. 

OKNOwt 
per  xoo 

M^.HsO. 
12.5      Co(NQi)siSH<0 

16.7 

15.8 

16.7 

18.2 

21.7 

33-3 


Co(NOft)s.9B«0 


Density  of  solution  saturated  at  18®  =  1-575. 


Sclubilitt  op  Cobalt  Nitrate  in  Glycol. 

(de  Coninck,  1905.) 

100  grams  saturated  solution  contain  80  gms.  cobalt  nitrate. 

COBALT  RUBIDIUM  NITBITE  Rb,Co(NOs)e.HA 

100  gms.  H2O  dissolve  0.005  gm.  of  the  salt.  (Roaenbladt,  z886.) 

COBALT  OXALATE  Co(COO)s. 

100  gms.  95%  formic  acid  dissolve  0.04  gm.  Co(CCX))s  at  19.8^. 

COBALT  SULFATE  CoSO«.7H,0. 

Solubility  in  Water. 

(Mulder;  Tobler,  1855;  Koppel,  Wetzel,  1905.) 

Gms.  (^ttSOi  per  Mob.  CoSO^ 

100  Gms.  ..P«i«^  **• 

Solution. 

20.3s      2SSS      2.958 

251 


(Aachan,  19x3.) 


r. 


O 

5 
10 

IS 
20 

25 
30 


21.90 
23.40 

24.83 
26.58 

28.24 

29.70 


Water. 

25. 55 

28.03 
30.55 

33  05 
36-21 

39-37 
42.26 


Gms.CoS04per 
zoo  Gms. 


2 
3 

3 
3 
4 
4 
4 


540 

831 
199 

560 
903 


35 
40 

50 
60 

70 

80 

100 


Sc^ution. 
31-40 
32.81 

35.56 

37  65 
39.66 
41.18 

45-35 


Water. 

45.80 

48.85 

55.2 
60.4 

65.7 
70 

83 


M0I8.C0SQ1 

per  100 
Mols.  H^. 

5.31 
5.664 


(Wagner/i9xa) 


100  gms.  H2O  dissolve  37.8  gms.  C0SO4  at.  25^. 

'  Freezing-point  data  (solubility,  see  footnote,  p.  i)  for  mixtures  of  C0SO4  + 
LiiS04,  C&O4  +  K:iS04  and  C0SO4  +  NaiS04*are  given  by  Calcagni  and  Marotta 

(1913)- 


COBALT  SULrATE 
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80LUBILITT  OP  Mixtures  op  CoS04.7H,0  and  Na,S04.ioH/) 

IN  Water. 


(Koppd;  WeUd.) 

Cms 

\.  Sotutioo. 

Gms.  per 

Mob 

.per 

t®. 

100  Gmi 

100  Gnu.  RiO. 
CoSO<.       NaaSQ.. 

TOO  Mqls.  HiO. 
'CoSO«.        Na^SQt. 

SoUdPhaae. 

C0SO4. 

Na^«. 

0 

5 

16 

56 
.46 

7 

9 

63 
59 

21 
23 

85 
94 

10 
13 

.07 
15 

2.54 
2.77 

1.27 
1.67 

CoSO«.7HjO  + 
Na^4.xo^^ 

10 

.90 

II 

73  . 

25 

.41 

16 

.67 

2.94 

2. II 

«i 

20 

59 

16 

43 

26 

65 

24 

.91 

309 

315 

CoNaa(SO«)i^B^ 

25 

06 

15 

.70 

25 

36 

23 

32 

2-95 

2.97 

ft 

30 

94 

14 

93 

23 

15 

21 

.61 

2.70 

2.74 

M 

35 

73 

14 

52 

22 

54 

20 

85 

2.62 

2.64 

U 

40 

87 

14 

.22 

20 

98 

20 

OS 

2.46 

2.53 

M 

18.5 

18. 

75 

IS' 

61 

28. 

61 

23 

.82 

3  32 

3  02 

CoNa,(S04)t4H,0 

20 

19 

30 

15 

10 

29 

42 

23 

01 

3-41 

2.92 

+  CoS04.7H*0 

25 

20. 

30 

13 

60 

30 

74 

20 

58 

3  56 

2.61 

SB 

30 

21. 

.67 

12 

OS 

32 

.70 

18 

17 

3-79 

2.30 

M 

35 

22 

.76 

10 

43 

34 

.06 

IS 

.61 

3-95 

1.98 

M 

40 

24 

05 

9 

16 

3S 

01 

13 

.72 

4.81 

1-74 

M 

18.5 

16. 

87 

16 

97 

25 

50 

25 

65 

2.96 

3-25 

C6Na^SQi),^H^ 

20 

15 

41 

18 

.12 

23 

18 

27 

.26 

2.69 

3-45 

+N«^SO«.xoH^ 

u 

25 

10 

63 

23 

.26 

16 

.07 

35 

17 

1.86 

4.46 

M 

30 

6 

01 

28 

.67 

9 

.20 

43 

74 

1. 07 

5-54 

14 

35 

4 

56 

32 

,14 

7' 

.19 

50 

■79 

0.83s 

6.44 

C^Jj^gMH^ 

40 

4 

.72 

31 

78 

7 

45 

SO' 

10 

0.864 

6.34 

Solubility  op  Cobalt  Sulphate  in  Methyl  and  Ethyl  Alcohol 

AND  IN  Glycol. 


SolTent. 

Cms.  per  xoo  Gms. 
to.                 Solvent. 

OuKl'fU. 

C0SO4.      C0SO4.7HSO. 

Methyl  Alcohol  (abs.) 

3         ...             42  . 8     (dcBniyii— Z.  phyaik.Cli.  zob  784*  *9»^ 

<(                                    « 

(93.5%) 
(50%) 

Ethyl  Alcohol  (abs.) 
Glycol 

15         ...             509 

18     1.04          54-5 
3         ••          13-3 

3         ...               1.8 

3       •••            2.5 

. .  (per  100  gms.          ^^  CoiHn«4- 

SOlution)    3  . 1            359.  'osO 

M 
M 

M 
14 

-  Bull.  acad.  roy.  Bdgiqne. 

COBALT  SULFTOE  CoS. 

One  liter  water  dissolves  0.00379  gm.  CoS  at  18^  (electrolytic  conductivity 
method,  assuming  complete  dissociation  and  hydrolysb).  (Wdgd,  xgo6.) 


a6i 


COCAINE 


COCAINE  CnHnNOft. 


Solubility  in  Several  Solvents. 


Gms.  Cn%N04 
per  xoo  Gms. 

Solvent. 

f. 

Anthotity. 

Solvent. 

Water 

30 

0.028 

(Zdai,  1910.) 

« 

±20 

0.140 

(Baroni  and  Bulinetti,  zgn^ 

it 

25 

0.17 

(U.  S.  P.) 

tt 

80 

0.38 

M 

3  Gms.  HiBQi  in  Aq.  50%  Glycerol 

±20 

8 

(Bszoni  and  Barlinetti,  1911^ 

Alcohol  (92.5  Wt  %) 

25 

20 

(U.  S.  P.) 

Ether 

25 

26.3 

u 

it 

18-22 

XZ.6 

(MttUer,  Z9QI30 

Ether  sat.  with  H^ 

18-22 

34 

M 

Water  sat.  with  Ether 

18-22 

0.254 

M 

Aniline 

20 

76 

(Schoks,  z9ia.) 

Carbon  Tetrachloride 

20 

31-94 

(Gori,  1913.) 

Chlorofonn 

x8-22 

100 -f 

(MttUer,  X903.) 

Benzene 

18-22 

100 

M 

Ethyl  Acetate 

18-22 

59 

•• 

Petroleum  Ether 

18-22 

2.37 

M 

Pyridine 

20-25 

80+ 

G>ehn,  19x7;  Schohs,  z9zs.) 

Piperidine 

20 

56 

(Scholtz,  X9X3.) 

DipthylATnttiA 

20 

36 
4.34* 

«i 

Sesame  Oil 

20 

(Zalai,  19x0.) 

Olive  Oil 

25 

8.3 

(U.  S.  P.) 

Ofl  of  Turpentine 

25 

71 

u 

•  Per  xoo  cc. 

COCAINE  H7DBOCHLOBIDE  Ci7HtiN04.HCl. 

100  gms.  HiO  dissolve  .250  gms.  of  the  salt  at  25**  and  1000  gms.  at  8o^  (U.  S.  P.) 

100  gms.  92.3%  alcohol  dissolve  38  gms.  salt  at  25**  and  71  gms.  at  6o^  (U.  S.  P.) 

100  gms.  chloroform  dissolve  5.4  gms.  salt  at  25®.  (U.  S.  P.) 

'  100  gms.  glycerol  dissolve  25  gms.  salt  at  15°.  (B.  P.) 

COCAINE  PEBCHLO&ATE  C17HS1NO4.HCIO4. 

100  gms.  HsO  (containing  8%  free  HCIO4)  dissolve  0.26  gm.  perchlorate  at  6^. 

(Hofmann,  Roth,  HObold  and  Metxler,  1910.) 

CODEINE  Ci8HflNO».HiO. 

CODEINE  PHOSPHATE  Ci8HtiNa.H,P04.2H,0. 

CODEINE  StJIiFATE  (CuHflNOi),.H,S04.5H,0. 

Solubility  op  Each  Separately  in  Several  Solvents. 

Gms.  per  xoo  Gms.  Solvent. 


Solvent. 


Water 


.\lcohol  (92.3  Wt  %) 


Codeine. 

25  0.80-1.7 

20  0.84 

80  1.70 

25  63.7 

60  108.7 

25  62.8 

25  133-151 

20  2.94-1.33 

25 
25 
IS 


C.  Phos^ 
phate. 

44-9 


Sulfate. 
3  3 


Authority. 


Methyl  Alcohol 

Chlorofonn 

Carbon  Tetrachloride 

Ether  25       8 

Benzene  25      11. 4 

Trichlorethylene  in      12 

3  Gms.  I^BOk  per  100  cc 

aq.  50%  Glycerol  ord.  t. 

100  gms.  trichlorethylene  dissolve  0.014  gm.  codeine  hydrochloride  at  15^ 

(Wester  and  Bruins,  X914.) 

Data  for  the  solubility  of  codeine  and  codeine  sulfate  in  mixtures  of  alcohols^ 
ben^ne  and  chloroform  are  given  by  SchaefiFer  (1913). 


(U.  S.  P. ;  Baioni  and  Barlinetto, 

...  ...  (Zalai.  1910.)  [19x1.) 

227  16  (U.  S.  P.) 

0 .  383     O .  I  (Schaeffer,  X913;  U.  S.  P.) 

1.03       0.27  (U.S.  P.) 

0.56  (Schaeffer,  X9X3.) 

0.015     0.007  (Schaeffer,  U.  S.  P.) 

...  ((jori,  X9X3;  Beilstein,  SoppL) 

0.07s      (U.S.  P.) 

..].         Insol.  (Schaeffer,  X9X3.) 

...  ...  (Wester  and  Bruins,  19x4.) 

...  (Baioni  and  Barlinetto,  19x1.) 
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COLCHICINX  CttHuNOt. 

Solubility  in  Several  Solvents. 

(Mttller.  2903;  U.  S.  P.) 


Sdvent. 


Water 

u 
tt 
« 

Ether 

u 
(t 


sat.  with  HtO 


r. 

18-22 

25 
80 

82 

18-22 

25 

18-22 


Gms. 
CbH«NO| 
per  xoo  Cms. 
Solvent. 

9.6 
4.5 

13-7* 
0.13 


Solvent. 


Water  sat.  with  Ether 

Benzene 

Benzene 

Chloroform 

Carbon  Tetrachloride 
o .  64         Ethyl  Acetate 
0.18         Petroleum  Ether 
*  BeHatein. 


f. 

18-22 
18-22 

25 

l8r-22 
18-22 
18-22 
18-22 


Gms« 

CttHaNOb 

per  100  Gms. 

Solvent. 

12.05 
0.94 

I. IS 
100+ 
0.12 

1-34 
0.06 


COLCHICINX  SALTS. 

Name. 

Colchicine  lodohydrate 
Iso  Colctiicine  lodohydrate 


Fonnula.  Solvent. 

CttH»NO«.HI    Water 


4< 


(( 


Colchicine  Saicotungstate  {^^tKS^(Aq.x%Ha'4 


Gms.  Salt 
fc*.     per  Liter      Authority. 
Sat.  Sol. 

30      0.84  (Pfaanl,  191ZO 

30      3.86 

0.083  (Jeoieo,  19x30 
0.007  ** 


COLLIDINX 


f. 


(24.6  Trimethyl  Pyridine)  CiH,N(CHt),. 
Solubility  in  Water. 

(Rothmund,  1898.) 
Gms.  Collidlne  per  zoo  Gms. 


Aq.  Layer.    Collidine  Layer. 

S.ycrit.  t.    17.20 


10 
20 

30 
40 
60 


7.82 

3  42 

2.51 

1.93 
1.76 


41.66 

54.92 
62.80 

70.03 

80.19 


r. 

80 
100 
120 
140 
160 
180 


Gms.  Collidine  per  xoo  Gms. 
Aq.  Layer.    Collidine  Layer. 


1-73 
1.78 

1.82 

2.19 

2.93 
3  67 


86.12 
88.07 
88.98 
89.10 
87.2 


COLLIDINE  (1.3.5  Trimethyl  Pyridine)  C|H>N(CH|),. 

Distribution  between  Water  and  Toluene. 

(Hantxsch  and  Vagt,  1901.) 

G.  Mols.  Collidine  per  Liter. 


f. 


G.  Mob.  Collidine  per  Liter. 

Toluene  '  I^Jst.  Coef.           t^. 
Layer. 

0.0580  0.0603     50 

0.0587  0.0443     70 

0.0588  0.0374     90 

0.0594  0.0337 


w    . 

HiO  Layer. 

0 
10 

0.0035 
0.0026 

20 

0.0022 

30 

0.0020 

HsO  Layer 

0.0017 
0.0015 
0.0013 


Toluene 
Layer. 

0.0596 
0.0597 
0.0598 


Dist.  Coef. 

0.0285 
0.0251 
0.0218 


CONGO  RED   [C«H4.N:N.CioH,(NH,)SO,Nal,. 

100  gms.  HiO  dissolve  11.6  gms.  congo  red  at  2o"-2j**. 

100  gms.  pyridine  dissolve  0.29  gm.  congo  red  at  20-25*. 

100  gms.  aq.  50%  pyridine  dissolve  7.32  gms.  congo  red  at  20-25^. 

CONIINE   (aPropyl  Piperidine)   CgHirN. 

100  gms.  HiO  dissolve  1.83  gms.  coniine  at  20*. 


(Dehn,  19x7.) 


f( 


M 


(Zalai,  Z9XO.) 


COPPER  ACETATE  Cu(C,HsO,),H,0. 

100  gms.  glycerol  (du  —  i<256  —  96%)  dissolve  10  gms.  copper  acetate  at 
IS^'-ie*.  (Oisendowaki,  1907.) 
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Solubility  of  Anhydrous  Copper  Acetate  in  Pyridine. 

(Mathews  and  Benger,  19x4.) 


r. 

Gms.Ca(qH|0^t 

per  xoo  Gms. 

Sat.  Sol. 

SoIiH  Phase. 

Gms.Ca(C|HA)| 
V.        per  xoo  Gms.        Solid  Phase. 
Sat.  Sol. 

—  II. 6 

0.37       Cu(CiHA)mCAN 

45-2        4.17 

Cu(CHA>«.4CAN 

+  2 

0.6 

K 

34.8        3.7s 

Cu(CHA)s.CAN 

13 

I   03 

« 

SS-7        4.13 

M 

26.4s 

1. 61 

<« 

64.3        4.48 

tt 

37-4 

2.83 

U 

76.2        4.83 

M 

41.9 

3.12 

l( 

833        S-40 

M 

43-2 

3-39 

II 

95-4        6.31 

M 

Transition  point  =  44.7  . 

COPPSB  ^BROMIDE  (ous)  Cu>Br,. 

Solubility  of  Cuprous  Bromide  in  Aqueous  Solutions  of  Potassium 

Bromide  at  i8°-2o®. 

(Bodl&nder  and  Storbeck,  1902.) 


Millimob  per 

Liter. 

Grams  per  Liter. 

KBr. 

Total  Cu. 

Total  Br. 

Cu  (ic). 

Cu  (ous). 

KBr. 

Total  Cu. 

Cu  (ic). 

Cu  (ous). 

0 

0.3157 

0.4320 

0.2096 

O.I061 

0 

0.0201 

0.0133 

0.0067 

25 

0.II9 

0.012 

0.107 

2.98 

0.0076 

0.0007 

0.0068 

40 

0.200 

0.013 

0.187 

4.76 

0.0127 

0.0007 

O.OII9 

60 

0.310 

0.025 

0.285 

7.15 

0.0197 

0.0015 

O.O181 

80 

0.423 

0.012 

O.411 

9.53 

0.0266 

0.0007 

0.0261 

100 

0.584 

... 

0.584 

II. 91 

0.0371 

•    •    • 

0.0371 

120 

0.693 

• .  . 

0.693 

14.29 

0.0441 

•    «    • 

0.0441 

500 

8.719 

... 

8.719 

59.55 

0.5540 

•    •    • 

0.5540 

100  gms.  acetonitrile  dissolve  3.86  gms.  CuiBrt  at  18°.^  (Naumami  and  Schier,  19 14.) 
Freezing-point  lowering  data  for  mixture  of  CuBr  +  KBr  are  given  by  de 
Cesaris,  191 1. 

COPPER  BROMIDE  (ic)  CuBr,. 

100  gms.  acetonitrile  dissolve  2^1.43  gms.  CuBr,  at  18*^.    (Naumann  and  Schier,  19x4.) 
100  gms.  95%  formic  acid  dissolve  0.16  gm.  CuBr,  at  21^  (Aschan,  19x30 

COPPER  CARBONATE  Basic. 

Solubility  in  Aqueous  COi  Solutions  at  30®. 

(Free,  1908.) 

Aq.  0.5  n  NajCOj  and  0.5  n  CUSO4  were  mixed  and  the  precipitate  washed  and 
suspended  in  HtO  containing  COs  at  a  pressure  slightly  above  atmospheric,  for 
3  days.  The  filtered  precipitate  was  kept  in  water  ready  for  use.  In  the  fresh 
condition  or  dried,  the  molecular  ratio  ot  the  constituents  was  found  to  be  iCuO: 
0.515  COj:  0.61  HiO.  For  the  solubility  determinations,  about  2  gms.  of  the 
precipitate  were  suspended  in  600  cc.  of  HsO  and  COt  passed  in  to  the  desired 
concentration.  The  mixture  was  shaken  frequently  for  3  days.  The  total  COi 
in  the  sat.  solution  was  determined  and  the  free  CO2  calc.  by  difference,  assuming 
that  the  amount  combined  to  the  Cu  was  in  the  molecular  ratio  2CuO:iCOi. 

Parts  per  Million.  Parts  per  Million. 


Ftce  COi.             Metallic  Cu. 

Pice  CO|. 

Metallic  Cii. 

o=pureH»0      1.5 

859 

28 

157                       8-3 

961 

31 

277                      13.7 

II58 

33-7 

348                      17 

1224 

34.8 

743                       25 -7 

I 268-1 549 

35 -3-39 -7* 

*  Saturated  with  COb  at  x  +  atmosphere. 

^  Results  practically  identical  with  the  above  were  obtained  for  a  NaCl  solu- 
tion containing  100  parts  per  million.  Data  for  other  concentrations  of  NaCl 
and  for  other  salts  are  also  given.  Salts  with  a  common  ion  depress  the  solubil- 
ity. Those  with  no  common  ion  increase  it  slightly.  A  recalculation  of  the 
results  of  Fiee  is  given  by  Seyler  (1908). 
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Solubility  of  Mixtures  of  Copper  Carbonate  and  Potassium 

Carbonate  in  Water  at  25**. 

(Wood  and  Jones,  1907-08.) 

100  gms.  H»0  dissolve  3.15  gms.  CuCOi  +  105  eras.  KjCOi  at  25®  wh^  the 
solid  phase  in  contact  with  the  solution  is  CuCOs.lCCOs  +  KsCOs. 

Additional  points  on  the  curves  were  determined  but  the  analytical  data  are 
not  given.  The  following  approximate  values  were  read  from  the  curve  for  the 
double  salt,  CuCOi.KtCOt: 

Gms.  per  100  Gms.  HtO. 


£tCO|. 

105 
100 

90 

8S 


CuC0». 

3. IS 
3.20 

3  40 
3.60 


Solid  Phase. 

KaCCVf  CuCQ,.K4CQ8 

CuC0>.KaCQ8 

tt 


The  triple  point  for  double  salt  +  CuCOt  could  not  be  determined  nnoe 
CuCOt  is  not  capable  of  existing  alone  and  decomposes  into  COi  +  Cu(OH)s. 

COPPER  CHLORATE   (ic)  Cu(C10,),.4H,0. 

Solubility  in  Water. 

(Meusser,  196a.) 

Gms.  Mols. 

«".  CuCClQOs       Cu(Cld).    SoUd  Phase, 

per  100  Gms.  per  zoo  Mols. 
Solutions.  H^. 

-12  30.53  3.43  I« 

-31  54. 59  9.39    Cu(a0,),4H/) 

—  21  57-12        10.41  •* 

+  0.8      58.51        11.02  •• 

Density  of  solution  saturated  at  18®  »  1.695. 

COPPER  CHLORIDE  (ic)  CuCl,.2H>0. 

Solubility  in  Water. 

(Reicher  and  Deventer,'  1890;  aet  also  Etard,  1894.) 


f. 

Gms.            Mols. 
•Cu(C10^s      CuCaCM.    Solid  Phase, 
per  zoo  Gms.  per  zoo  Mols.  ,^ 
Solutions.            H/). 

18 

45 
59. 
71 

62 .  17          12 .  84  Ca(CIO^MH^ 

66.17       IS- 28          « 
6    69.42        17.73           " 

76.9            25.57             • 

Gms.  CuCli 
t".             per  xoo  Gms. 
Solution. 

f. 

Gms.  CuCli 

per  xoo  Gms. 

Solution. 

r. 

Gms.CaC^ 

per  zooGni. 

Solution. 

—40  Eutec.     36.3 

20 

435 

SO 

46.65 

0               41.4 

25 

44 

60 

47-7 

10               42.45 

30 

44.55 

80 

49.8 

17                43.06 

40 

45-6 

100 

Si-9 

Density  of  solution  saturated  at  o*  =  1.511,  at  17.5*  =  1.579. 
100  gms.  sat.  solution  in  water  contain  43.95  gms.  CuCls  at  30^  solid  phase, 
CuCli.2HtO.  (Scfazdnemakos,  i9za> 

COPPER  CHLORIDE  (ous)  CuCl. 

100  gms.  HfO  dissolve  1.52  gms.  CuCl  at  25^  (Noss,  i9zs.) 

SCX.UBILITY  OF  Cuprous  Chloride  in  Aqueous  Solutions  of  Hydrochloric 

Acid  Containing  CuCli  at  25°. 

(Poma,  Z909,  Z9ZO.) 

Results  for  2  n  HCl. 

Mols.  i)er  Liter. 


Results  for  i  n  HCL 

Mols.  per  Liter. 


Cud. 
Added. 

O 

O.I 
0.2 
0.4 


Solid 
CuOi+Cua.  Phase. 

0.0862  CuQ 

0.2017  « 

0.3256  « 

0.5707  - 

0.6924  " 


CuCU 
Added. 

O 

0.094 

0.188 

0.235 

0.282 


Solid 

cuci,+cua.  Pi»«c. 

O . 2365     CuQ 

0.3528    '• 

0.4766      •• 

0.5385    - 

0.6038     " 


Results  for  4  n  HCl. 

Mols.  lyr  Liter.         ^^ 
AdSS.   CuCW+Cua  Ph«^ 

o  0.7704  Qua 

0.095  0.9044  « 

0.189  1-0370  " 

0.379  1-3040  " 

0.473  1-4380  « 
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Solubility  op  Cuprous  Chloride  in  Aqueous  Solutions  op  Hydro- 
chloric Acid. 

(Eogd  —  Ibid,  [6]  I7t  373t  '89;  Compt.  rend.  zax.  529*  'osO 


MUUcnrnMob 

.jta  xocc.  Sol. 

Sp.  Or.  of 
SofaitkoB. 

Cms.  per 

100  cc.  SoL 

Cms.  per  xoo  Gms.  Sd. 

KujOs. 

HCl. 

CuaCU. 

HCl. 

CuiO,. 

Ho: 

Rcaoltsatc 

>•. 

0.47s 

8.97s 

1.05 

0.471 

0.327 

0.448 

0.312 

1-5 

175 

1.049 

1.486 

0.638 

1. 418 

0.608 

2.9 

26.0 

1.065 

2.872 

0.948 

2.697 

0.932 

45 

34.5 

1.080 

4.457 

1-257 

4.127 

1. 164 

8.2s 

47.8 

I    135 

8.172 

1-743 

7.199 

1-535 

iSS 

68.5 

1. 261 

15-7 

2.497 

12.46 

1.980 

33  0 

104.0 

1-345 

32.68 

3.827 

24.30 

2.845 

Results  at 

i^-xfi». 

7-4 

54-4 

1. 19 

7-33 

1-983 

6.159 

Z.666 

10.8 

68.9 

1.27 

10.69 

2.5" 

8.422 

1.977 

ia.8 

75  0 

1.29 

12.68 

2.734 

9.826 

2. 119 

16  0 

92.0 

1.38 

15.84 

3  346 

11.48 

2.424 

SOLXTBILITY  OP  CUPRIC  ChLORIDB 

1  IN  Aqueous  Solutions  op  Hydro 

CHLORIC 

Acid  at  o**. 

(Eogel  —  Ann.  cfaim.  phys.  [6] 

!?•  351.  "890 

MOlisnmMbb 

.  per  zo  oc  Sol* 

Sp  Gr.  of 
Sohitioos. 

Gns.  per  \ 

roo  cc.  SoL 

Gms.  per  n 
CaCls. 

00GB1S.S0I. 

KttCla- 

Hd. 

CuQ*. 

hq: 

Ho: 

91-75 

0 

1.49 

61.70 

0.0 

41.41 

0.0 

86.8 

45 

1-475 

58.37 

1.64 

39  58 

I. II 

83.2 

7.8 

1.458 

55-95 

2.84 

3837 

I -95 

79-35 

10.5 

1-435 

53-37 

3'^S 

37-19 

2.67 

68.4 

20.25 

1.389 

46.01 

7  38 

33-" 

5-31 

50.0 

37  5 

1-319 

33  62 

13-67 

25-50 

10.37 

22.8 

70.25 

1. 231 

15 -33 

25.61 

12.46 

20. 80 

23  5 

102.5 

1.288 

15-81 

37  36 

12.27 

29.00 

26.7 

128.0 

1-323 

17.96 
29.0 

46.66 
Sat.  HCl 

13  57 

35-26 

Copper  Chloride,  Ammonium  Chloride  Mixtures  in  Aqueous 

Solution  at  30**. 

(Meerburg  —  Z.  anofx.  Chem.  4S  3*  '05O 

Grama  per  xoo  Gnms  per  100 

Gms.  Sat.  Solution.  Gms.  Solid  Phase.  fej^  Phaw. 

CaQs.  "      NhJo?  CaCU.  *      SS^T 

o  29.5  ...  ...  NH^ 

1.9  28.6  6.0  48.2  MHda  +  Cttat.sNH«CUH«0 

3-6  25.9  37.0  34.9  QiCW.aNHda.aH«0 

10.5  16.5  21.7  23.1 

19.9  9.4  28.5  18.4  " 

29-4  4-9  35  I  15-3 

41-4  2.1  43  1  13-3  " 

43.2  2.0  .51-9  6.6    QiCW.sNHdCl.sqK>+Caas.tHiO 

43 .9  o  > . '  •  Cttat.9H«o 

Additional  detenninations  for  the  ammonia  end  of  this  system  at  25*  are 
giveii  by  Foote,  I9i2« 
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COPPER  AMMONIUM  CHLORIDE  CuCIs.2NH4Cl.2HsO. 

Solubility  in  Watbs. 


f. 

Gms. 

CuOt-aNHiCl 

per  xooGms. 

Solution. 

10.5 

3.87 

10.8 

20.12 

II 

20.3 

10 

20.46 

0 

22.02 

12 

24.26 

20 

25. 95 

(MeeitMUb  1905.) 

Gnu. 

SoUdPhue. 

r. 

CuCl|.aNH|a 
per  ICO  Cms. 
Solution.    J 

Solid  Phase. 

Ice 

30 

27.70 

CttCI|.aNH|CLaH^ 

( 

40 

30.47 

M 

Ioe+CaC^.sNHia.aEV) 

so 

33.24 

« 

Cuat.aNH|CLaByO 

60 

36.13 

M 

u 

70 

39.35 

M 

M 

80 

43.36 

'    m 
1 

Solubility  of  Cuprous  Chlokide  in  Aqueous  Solutions  or  Cupstc 

Sulfate  at  about  20*. 

(Bodllnder  aad  Stoibedc,  190a.) 
MiUiniols  per  liter.  Grams  per  Liter. 

CUSO4.  Total  Co. , Total  O.    Cu  (ic).     Cu  (ous).      CuSO^.    Total  Cu.  Total  CL  Cu  (ic).     Cu  (ous). 

o  2.880  5.313  a. 25^  0.622  o  0.183  0.188  0.143  '  0.040' 

0.987  3.602  4.908  3.145  0.457  0.158  0.229  0.174  0.200      0.029 

x-975  4-553  4*687  4. 131  0.422  0.315  0.290  0.166  0.263      0.027 

2.962  5.193  4256  4625  0.509  0.473  0.330  0.151  0.292      0.032 

4.937  7.276  4.329  6.546  0.730  0.788  0.463  0.154  0.416      0.046 


SCX.UBILITY  OF  CuPROUS  CHLORIDE  IN  AqUEOUS  SOLUTIONS  OP 

Potassium  Chloride  at  about  20^ 


(Bodlftnder  and  Storbeck,  190a.) 

• 

Hi 

Dimolsper 
Total  CI. 

liter. 
Cu  (ic). 

Cu  (ous). 

Grams  per  Liter. 

'  KCL    Total  Cu. 

'  Ka. 

Total  Cu. 

Total  a  Cu  (ic). 

Cu  (ous). 

0         2.851 

S.416 

2.222 

0.629 

0 

O.181 

0.193     O.141 

0.040 

2.5      1.955 

6.015 

1. 421 

0.534 

0.186 

0.124 

0.213     0.090 

0.034 

5         1.522 

7.525 

1.008 

0.514 

0.373 

0.097 

0.267     0.069 

0  033 

10         I . 236 

"735 

0.475 

0.761 

0.746 

0.079 

0.416     0.030 

0.048 

20         1.446 

21.356 

0.324 

1. 122 

1.492 

0.092 

0.759     0.021 

0.071 

50         2.4" 

not  del. 

0.1088 

2.302 

3.730 

0.153 

notdet.    0.007 

0.146 

100        4.702 

« 

0 

4.702 

7.460 

0.299 

"         0 

0.299 

200        9.485 

« 

0 

9485 

14 . 920 

0.603 

"         0 

0.603 

1000      97 

« 

0 

97 

74.60 

6.170 

"         0 

6.170 

2000     384 

« 

0 

384 

149.2 

24.42 

0 

24.420 

The  results  in  the  3d,  7th,  8th  and  last  line  of  thb  table  are  at  i6^ 


Solubility  of  Copper  Chloride  in  Aqueous  Solutions  of  Sodium 

Chloride. 

(Hunt,  1870.) 

Gms.  CuClt  per  loo  cc.  Solution  of: 

t*.  Sat.  NaCl.        15%  NaQ.       s%NaCL 

II  8.9  3.6 

40  II. 9  6  I.I 

go  16.9  10.3  2.6 


967 


COPPER  CHLORIDE 


Solubility  of  Cuprous  Chlokidb  in  Aqueous,  Solutions  of  Fersous 

Chloride  at  21.5''  and  Vice  Versa. 

(Kiemaim  and  Noh,  19x2.) 

In  order  to  ascertain  the  composition  of  the  solid  phase,  the  experiment  was 
made  by  mixing  together  weighed  amounts  of  HtO,  CuCl  and  FeCls  and  agi- 
tating in  a  thermostat  at  constant  temperature.  A  weighed  portion  of  the 
clear  saturated  solution  in  each  case  was  analyzed  and  the  composition  of  the 
solid  phase  calculated  by  difference. 

Gns.  per  xoo  Gns.  Hf0> 


FeOi. 

CuO. 

0 

1-53 

6.02 

1-33 

11.62 

1.80 

16.30 

3" 

26.30 

7.12 

29-35 

8.06 

3312 

9.56 

SdidPlun. 

'FcCW. 

CuCl.   ' 

Solid  Phue. 

CuCl 

43. 75 

12.42 

CuCl 

54 

17.04 

(( 

66.40 

21.6 

C( 

73.20 

23.20 

"  +FeCU.4l 

71.90 

21.65 

FeClt.4HiO 

69.30 

II. 9 

it 

65.10 

0 

it 

Solubility  of  Cuprous  Chloride  in  Aqueous  Solutions  of  Sodium 

Chloride  at  26.5"^  and  Vice  Versa. 

CKicouum  and  Noes,  xQia.) 


(See  remarks  above.) 

Cms.  per  loo  Gins.  H|0. 


NaCL 

CuCL 

SdidPbaae. 

0 

1-55 

CuCl 

10.8 

3.15 

it 

20.7 

7-30 

it 

27 

40.60 

it 

36.48 

49.10 

it 

Gms.  pier  xoo  Cms.  H^. 


NaQ. 

CuCL 

SoUdPbaae. 

44.14 

57.21 

CuCl 

55  10 

44.10 

NaCl 

56.80 

41.70 

« 

SO. 90 

18.70 

it 

Solubility  of  Cuprous  Chloride  in  Aqueous  Solutions  of  Potassium 

Chloride  at  22**  and  Vice  Versa. 

(BrOnsted,  19x3.) 


Gms.  per  100  Gms. 
&t.  SoL 

Solid 

Gms.per 

XOO  Gms. 
Sol. 

Solid 

Gms.  per  xoo  Gms. 
^t.  Sol. 

Solid 

Phase. 

Phase. 

'Phase. 

KCL              CuQ. 

KO. 

CuQ. 

Ka.         CuCl. 

3.87       o.iis 

Cua 

31 .64 

13.32 

CuQ 

24.04     4.53 

Caa.aKa 

6.56          0.405 

u 

»iM 

17.23 

u 

25.03      3.14 

i< 

8.24          0.861 

a 

25-24 

21.47- 

M 

26 . 28      2 . 20 

M 

11.33          2.19 

M 

23  87 

15.48 

CuCLaKQ 

27.06      1.60 

«4 

15.30          4.80 

M 

23-57 

13.99 

u 

26.68      I. 21 

Ka 

17.47          7.19 

u 

23-50 

"•39 

« 

26.32      0.58 

u 

20.31        10.21 

M 

23-49 

7-35 

M 

25.68      0 

^ 
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Solubility  of  Cupric  Chloride  in  Aqueous  Solutions  of  Mercuric 

Chloride  at  35®  and  Vice  Versa. 

(Scfaieinemaken  and  Tbonus,  19x3.) 

-  ...  _.  Cms. per xoo Gms. Sat. SclL. 


Gm8.'per  xoo'Gms.  Sat.  Sol. 


HgO^ 

CuCl,. 

ouuu  ruuscm 

HgCl.. 

Cud,.    ■ 

0 

44.47 

CuCl,.2lW) 

52 -54 

18.46 

21.03 

335 

(( 

52-81 

18.06 

37  30 

26.07 

« 

SI  03 

14-73 

44.47 

23.31 

(C 

49  SO 

S-94 

50-47 

21.50 

"  +HgCl, 

23.87 

2.64 

52.44 

19.40 

HgCl, 

8.51 

0 

Solid  Phue. 

HgCl, 

t( 
tl 
a 
it 
u 


Solubility  op  Copper  Chloride  and  Potassium  Chloride  Double 

Salts  and  Mixtures  in  Water. 

(Meyerhoiffer  —  Z.  phyaik.  Chem.  S»  xoa,  'goO 


O  per  X  Gram  Solution. 


Mols.  per  xoo  Mob.  HjO. 


t». 

Present  as 
Cuds. 

Present  as' 
KCl. 

CuCls- 

KQ. 

aoiKi 
Phase. 

39  4 

0.120 

0.107 

5  56 

9-93 

CaCls.aKCl.aHsO  +  KCL 

49-9 

0.129 

0.1x5 

6-39 

11. 4 

u 

60.4 

0.142 

0.125 

771 

13.6 

M 

79.1 

0.168 

0.142 

II. I 

18.8 

M 

905 

0.188 

0.154 

14.9 

24.4 

M 

93-7 

0.194 

0.156 

16.2 

26.0 

CttCIs.Ka  +  KCl 

98.8 

0.197 

0.162 

175 

28.7 

•i 

• 

0 

0.214 

0021 

9.84 

1.94 

CuCls.2Ka.aHaO  +  CuCls.aHsO 

39-6 

0.232 

0.049 

12.9 

5-44 

u 

SO. I 

0.233 

0059 

^3-7 

6.90 

•< 

52.9 

0.241 

0.062 

14.8 

7-^3 

44 

60.2 

0.246 

0.066 

15-8 

8.49 

CaQs  JCa  +  CuCIs.sHsO 

72.6 

0.2SS 

0.063 

16.8 

8-35 

•i 

64.2 

• 

•    •   • 

... 

14.9 

II. 6 

Cnns.sKa.aHsO  +  CaOsXa 

72.5 

•  •  • 

•  •  • 

14.8 

15.0 

CaClsJCa 

Solubility  of  Cupric  Chloride  in  Aqueous  Solutions  of  Sodixtm 

Chloride  at  30**  and  Vice  Versa. 

(ScfaxdnemakerB  and  de  Baat,  1908-09.) 


Gms.  per  xoo  Gms.  Sat.  Sol. 


Naa. 

CuCl,. 

oouQ  cnaac 

0 

43-95 

CUCI2.2H2O 

3.10 
4.28 

41.14 
41.06 

6.41 
10.25 
12.02 

39.40 
36.86 

32.38 

"  +NaCl 
NaCl 

Gms.  per  xoo  Gms.  Sat.  Sol. 


'    NaCl. 

CuOi. ' 

ooua  rsma 

12.25 

32.40 

NaCl 

13.54 

28.64 

U 

15-40 

23.72 

it 

18.44 

16.98 

ti 

20.61 

11.03 

ti 

26.47 

0 

u 

26tf 
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Sqlubilitt  of  Cupbic  Chloride  nl  Aqueous  Alcohol  at^ii.s". 

(BOdtker.  1897) 

10  gms.  of  CuClisHjO  and  the  indicated  amounts  of  CuCls  were  added  to 
20  cc.  portions  of  alcohol.  The  solutions  shaken  two  hours Jand  5  cc.  portions 
withdrawn. 


Vol.  % 
AlooboL 

89.3 
92.3 

9^-3 
99-3 


Gnu.  CuCli     Gms.  per  5  cc  Solutioii. ' 

A  JJ^J  < * ■* 


Added. 

O 

O 

o 
o 


H.O. 
0.794 
0.648 
0.478 
0.369 


CuClf 

I    137 
1.090 

1. 116 

1.208 


Vol.  % 
Alcohol. 

99-3 
99-3 
99-3 
99-3 


Gms.  CuCIt    G™**  per  s  cc  Solution. 


AddMl.^ 
0.223 
0.887 
1.540 

1. 957 


y  HiO.    . 
0.330 

0.247 

O.I9I 

0.164 


CuCli. 
1.29s 
1 .639 
2.086 
2.400 


Solubility  op  Cupric  Chloridb  in  Sbvbral  Solvents. 

<Etezd— Ann.  chim.  phys.M  a,  564,  '94;  de  Bruyn  — Z.  phyaik.  Chem.  xo»  783.  'ga'.de  Coninck  — 
Compt.rend.  131,  50,  '00;  St.  von  Laazczynaki  —  Ber.  a7»  aaSs,  '94.) 


Solvent. 


Grams  CuQs  per  xoo  Grams  Sat.  Solutioa  at: 


rf. 


ao" 


8o« 


36 
32 
29 


Methyl  Alcohol 
Ethyl  Alcohol 
Propyl  Alcohol 
Iso  Propyl  Alcohol 
n  Butyl  Alcohol 
AUyl  Alcohol 
Ethyl  Formate 
Ethyl  Acetate 
Acetone  (abs.) 
Acetone  (80%) 
Ether 

*  (Cuaa.s  Aq.) 


40.5  (deB.)    36.5 
35.0  (deB.)    35.7 

30.5 


IS 

23 
10 


37  o 
39  o 

305 
16.0 

16.0 


8.86*    8.92t 


0.043  (lO 

t  (Cuat.2  Aq.) 


IS -3 
23 .0 

9.0  8.0 

3.0  2.5 

2.88(18^)    ... 

18. 9^ 

o.ii 

t  (23*^  Cuat.s  Aq.) 


30 
16 


o 

s 


3  (72^) 
40  (56<>) 


For  the  solubility  of  cupric  chloride  in  mixtures  of  a  number  of 
oi^anic  solvents,  see  de  Coninck. 


Solvent. 


Acetonitrile 
Ethyl  Acetate 
Metiiyl  Acetate 


r. 

18 
18 
18 


Gms. 

CuCtsper 

zoo  Gms. 

Sat.  Sol. 

1-57 
0.4 

o.SS 


Sp.  Gr. 
Sat.  Sol. 


AntlKJirity. 


(Naomann  and  Sduer,  Z9Z4O 
0 .  9055  (Naumann,  2904.) 
0 .  939      (Naumann,  1909.) 


Anhydrous  Hydrazine  ord.  temp.  5  (decomp.)  . . .      (Wdsh  and  BtoderBon,  z9zs0 

Solubility  of  Cuprous  Chlortob  in  Acetonitrile.     (Naumann  and  Schier,  19x40 
100  gms.  acetonitrile  of  boiling  point  81.6^  dissolve  13.33  gms.  CuCl  at  l8^ 

Solubility  op  Cupric  Chloride  in  Pyridine. 

:  (Mathews  and.Speio,  2917.) 


Gms. 

p  -#■ 

Gms. 

r. 

CuOiper 
100  Gms. 

Solid  Phase. 

r 

CuCU  per 
xoo  Gms. 

Solid  Phase. 

- 

Sat.SoL 

Sat.  Sol. 

-17-3 

0.140 

Ctta|.6riH|N 

45 

0.422 

C^nCVsCAN 

—  12. 1 

0.195 

M 

S3 

0.493 

M 

—  10 

0.29s 

**  (unstable) 

60 

0.565 

"  (unstable) 

—  8.9  tr. 

pt. 

0.270 

«  +CaCW.ar^H,N 

62 

0.616 

«              u 

+  2 

0.275 

CuCli.aC:AN 

581 

tr. 

pt. 

•    •    • 

"  +20xat.3CtTW 

10 

0.293 

M 

63 

0.543 

aCuCl|.3CsH|N 

25 

0.348 

M 

75 

0.631 

M 

35 

0.382 

«< 

95 

0.917 

H 
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Distribution  of  Cupric  Chloride  between  aq.  HCl  and  Ether 

When  I  gm.  of  copper  as  chloride  is  dissolved  in  106  oc.  of  10%  HCl  and  shaken 
with  100  cc.  of  ether,  0.05%  of  the  metal  enters  the  ethereal  layer.    (Mylius,  19x10 

COPPSB  Ammonium  CHLORIDE;  CUCI1.NH4CL 

Solubility  in  Absolute  Alcohol  at  25°.    (Foote  and  Waiden,  19x1.) 

Gms.  per  zoo  Gms.  Sat.  Sol.  .  ...«., 

^TTr^      ■ 7TT77T*  Solid  Phase. 

CuClt.  NH4CL 

4.7  not  det  NH4CI+  CUCI2.NH4CI 

6.4S  "  CuCl,.NH4Cl 

34.7  "  "  +CuCl,.C2H60H 

COPPER  Potassium  CHLORIDE  CuClt.KCL 

Solubility  in  Absolute  Alcohol  and.  jn  Acetone  at  25^  (Foote  and  Waidea,  191  x) 
In  Absolute  Alcohol.  In  Acetone. 

Gms.  per  loo  Gms.  Sat.  SoK  .  ,. ,  _.  Gms.  per  xooGms. Sat. SoL         .  ...  _. 

^  iT         *       ^^^.        >  Solid  Pbaae.  <  ^  JT         *     ,,^.  >         Sohd  Phase. 

CuClj.  KCl.  ^       CuCl,,  KCl. 

1.40  0.28  Ka+CuCI».Ka  0.34  0.38         KCl+CttCl^Ka 

2.15  not.  det.  Cacii.Ka  0.48  not  det.  CuCi|.Ka 

5.25  "          "  1.50  " 

30.16  "          "  2.06  " 

34.45  0.21       " +cua,.cH<0H  2.40  0.27       " +cuai.CiBW> 

33.97  O  CuClt.CjH<0H 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  are  given  for  the  following 
mixtures  of  cuprous  chloride  and  other  chlorides. 

CuCl  •\-  CuCls  (Sandomuni,  xgxa  (a)). 

"      -|-  FeCli  (Hermann,  191 1.) 

"      +PbCl, 

''      4*  LiCl  (Sandonnini,  19x1, 19x4;  Korreng,  19x4.) 

"      •\-  RbCl  (Sandonnini,  19x4;  Sandonnini  and  Aureggi,  X9xa.) 

''      4*  AgCl  (Sandonnini,  X91X,  X914;  Poma  and  Gabbi,  X9xx,  X9X3.) 

"      +  KCl  (Sandonnini,  xgxx,  19x4;  Korreng,  19x4;  Sackur,  19x3;  Poma  and  Gabbi,  191X,  i9i3*)  * 

''      4"  NaCl  (Sandonnini,  x9xx,  X9X4;  Korreng,  19x4;  Sackur,  X9X3;  de  Ceaari,  X9zi') 

"      •\-  TlCl  (Sandonnini,  X91X,  X9X4.) 

"      -f*  SnCU  (Hermann,  x9xx.) 

"     +ZnCl, 

Freezine-point  lowering  data  for  mixtures  of  CuCl  +  CuiO  and  CuCl  +  CusS 
are  given  by  Truthe,  191 2. 

COPPER  Potassium  CITRATE  CuK4[(COOCH2),C(OH)COO],. 

100  cc.  sat.  solution  in  HtO  contain  43.3  gms.  of  the  salt  at  10**.   (Pickering,  19x5.) 

COPPER  CYANIDE   (ous)  Cu,(CN)>. 

Freezing-point  data  for  Cui(CN)i  +  KCN  and  Cu2(CN)i  +  NaCN  are  given 
by  Truthe  (1912). 

COPPER  HYDROXIDE   (ic)  Cu(OH)t. 

Solubility  in  Aqueous  Solutions  of  Ammonia  at  i8*.    (Dawaon,  1909.) 

Mds.  NHs  per        Gm.  Atoms  Cu  per  Mols.  NHa  per      Gm.  Atoms  Ca  per 

Liter.  Liter.  Later.  Liter. 

0.2         0.00054  3  0.0548 

0.5         0.0033  4  0.0784 

1  0.0109  5  0.1041 
1.5  0.0204  6  0.1254 

2  0.0314  8  0.1599 
2.5  0.0442  9.96  0.1787 

Three  series  of  results  at  25®,  somewhat  higher  than  the  above,  are  given  by 
Bonsdorff,  1904. 

Data  showing  the  effect  of  increasing  amounts  of  (NH4)»S04,  Ba(OH)i,  NaOH 
and  of  NaiSOi  upon  the  solubility  of  cupric  hydroxide  in  aqueous  ammonia 
solution  at  i8%  are  given  by  Dawson,  1909  a. 
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COPPER  lODATE  (ic)  Cu(IQi),HA 
One  liter  sat.  aqueous  solution  contains  1.36  gms.  Cu(IO»)s  at  25",  determined 

by  measurement  of  single  potential  differences  against  a  o.i  n  calomel  electrode. 

(Spencer,  19x3.) 

COPPER  IODIDE  (ic)  Cult. 

One  liter  sat.  aqueous  solution  contains  11.07  gms.  Cult  at  20^. 
(Fedotieff,  19x1-12.) 

COPPER  IODIDE   (ous)  Cuils. 

Solubility  of  Cuprous  Iodide  in  Aqueous  Solutions  of  Ammonium 

Bromide  and  of  Potassium  Bromide. 

(Kohn,  X909;  Kohn,  and  Kkio,  X9X3.) 


Results  for  Aq.  NH4Br  at  20". 

Normality    Gnos.  Gu«I| 
NH^r      per  xooo  cc.  t'. 

Sd.  Sat.  Sol. 

2     1.9068  19.5 

3  3-6540         24 

4  6.0588         19.5 


Results  for  Aq.  KBr  Solutions. 


Normality  Gms.  Cu«l« 
ofKBr    per  xooo  oc. 
Sat.  Sol. 


Sol. 
2 
2 

3 


Normality   Gms.  Cu«]i| 
t*.     of  KBr   per  xooo  Giins. 
Sol.  Sat.  Sol. 


1.467 
1.558 

3  409 


23 
22 

22 


3 
4 
4 


3.595 
7.126 

6.977 


SCX.UBILITT  OF  CUPROUS  lODIDE  IN  AQUEOUS  SOLUTIONS  OF  lODINE  AT  20" 

AND  Vice  Versa.    (Fedotieff,  x9xo-xx.) 


Gms.  per  Liter.       sdid 

'^OZ ' L 'Pbase. 

0.285     0.5848   Cul 
0.482     1.3053 
0.583     I. 9218 
0.678     2.5573 
0.756     3.2042 

0.844  3-9539 
0.898  4-4359 


Gms.  per  Liter. 


II 


If 


fi 


14 


U 


II 


Cu. 
0.964 

1.032 

1.090 

1. 112 

1.232 

1.040 

0.898 


I. 


SoUd 
Phase. 


Gms.  per  liter. 


5.0854  Oil 

5-6854 

6.2816 
6 • 5301 

7.6529 

6.4440 
5 • 5941 


If 


If 


II 


Cu. 
0.748 
0.606 
0.448 
0.300 


Solid 
Phase. 


"  +1 
I 


I. 
4.7112 

3-8562 

2.9493 
2.0689 

I . 2304 

5.4609  Cul+I 


If 


ff 


f« 


0.159 

at  0*^=0.925 
"     at  40**=  1. 658  11.3658 

Iodine  determined  by  thiosulfate  titra- 


^  Constant  agitation  and  temperature, 
tion;  copper,  electrolytically. 

Additional  data  for  the  solubilitv  of  cuprous  iodide  in  aqueous  solutions  of 
iodine  in  presence  of  acids  and  salts  at  25^,  are  pven  by  Bray  and  MacKay 
(1910).  These  authors  state  that  cuprous  iodide  is  difficultly  soluble  in  water, 
but  in  the  presence  of  iodine  a  considerable  amount  dissolves,  owing  to  the 
formation  of  cupric  iodide  and  tri-iodide. 

100  gms.  acetonitrile  dissolve  3.52  gms.  Cuili  at  18**.       (Naumami  and  Schier,  x9X4.) 
Freezing-point  lowering  data  for  mixtures  of  Cul  +  Agl  are  given  by  Quercigh,  '14. 


COPPER  NITRATE  (ic)  Cu(NOs)>. 

Solubility  in  Water. 

(Ftank»  X900.) 

Gms. 

Mob. 

Gms. 

Mob. 

#•       Cu(NOi)s 

Cu(N0|)s       Solid  Phase.              4*. 

CuCNO,), 

Cu(N0^,    Solid  Phase. 

'    perxooGms. 

per  xoo 
M0IS.IUO. 

per  100  Gms. 

per  100     "'"*•  *  —ipw. 

Solution. 

Solution.    • 

Mob.  H|0. 

-23      36.08 

5.42      Cu(N0fe),.9H^         20 

55.58 

12          Ctt(N0fe)t.6H^ 

—  20      40.92 

6.65                «                   26.4 

63.39 

16.7 

-21      39.52 

6 .  27      Cu(N0«),.6]^         25 

60.01 

14.4    Cu(N(^s4]^ 

0    45 

7.87                "                   40 

61.51 

15.2 

+  10     48.79 

9.15                "                   60 

64.17 

17.2 

18      53.86 

11.20                "                   80 

67.51 

20 

"45 

77.59 

33-3 

Density  of  solution  saturated  at  18^  »  1.681. 

loogms.  HsO  dissolve  I27.4ems.  Cu(NOB)iat2o!',iiosat.  sol.= 1.688.  (Fedotieff,  1911-12.) 

Data  for  the  solubility  of  copper  nitrate  in  aq.  ammonia  solutions  are  given 
by  Stasevich,  19 13. 

Data  for  the  solubility  of  copper  nitrate  in  aq.  solutions  of  copper  sulfate 
and  of  sodium  nitrate  at  20^  are  given  by  Massink,  1916  and  191  ;r. 

100  cc.  anhydrous  hydrazine  dissolve  i  gm.  copper  nitrate,  with  decomposi- 
tion, at  room  temp.  (Webh  and  Biodexson,  X915O 
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COPPER  OXALATE  (ic)  CuCO«.iHA 

One  liter  HsO  dissolves  0.02364  gm.  CuC^Oi  at  25^  determined  by  the  con- 
ductivity method.  (Schifer,  1905.) 

COPPER  OXIDE  (ic)  CuO. 

Solubility  in  Aqueous  S(x.unoNs  at  25**. 

(Jaeger,  190X.) 

In  Aq.  Hydrofluoric  Add.     In  Aq.  HF  +  KF.      In  Aq.  HNO»  and  CH,COOH. 

Normality       Gm.  Atoms         Normality       Gm.  Atoms  cj„m«.  Gm.  Atoms 

ofHF.         Cu  per  Liter.  of  HF.        Cu  per  Liter.  JHMvent.  Cu  per  Liter. 

0.12        0.0307         0.12        0.0356        inCHsCOOH      0.1677 
0.28        0.1164         0.28       0.06437      inHNQs  0.4802 

0.57        0.2494         0.57        0.1442 

1.08         0.388  I. II         o. 24S I  Cu  determined  electrolyticaUy. 

2.28         0.463  2.17        0.2517  '        ' 

COPPER  OXIDE  (ous)  CuiO. 

Solubility  in  Aqueous  Ammonium  Solutions  at  25^. 

(Domian  and  Thomas,  191  x.) 

The  cuprous  oxide  was  prepared  by  adding  KOH  solution  to  a  mixture  of 
equal  weights  of  CuS04.5HsO  and  sucrose  dissolved  in  water,  until  nearly  all  the 
precipitate  had  redissolved.  The  solution  was  kept  at  70  until  the  cuprous 
oxide  had  separated.  Two  batches  were  prepared.  The  first,  No.  I,  obtained 
from  the  more  dilute  solution,  was  bulky  and  dark  red  in  color,  Cu  »  88.62%. 
The  second,  No.  II,  was  bright  red,  Cu  «  88.59%.  The  solubility  determina- 
tions were  made  with  extreme  care.  A  special  apparatus  was  used.  By  means 
of  this,  the  constituents  of  the  mixtures  were  introduced  into  the  bottles  in  an 
atmosphere  of  hydrogen  and  every  precaution  taken  to  prevent  oxidation.  The 
bottles  were  sealed  and  rotated  for  2-4  weeks  at  constant  temperature.  In 
case  the  slightest  tinge  of  blue  developed  in  a  bottle  (indicating  oxidation),  it 
was  rejected. 

Results  for  Preparation  No.  I.  Results  for  Preparation  No.  II. 

Gms.  per  1000  Gms.  Sol.    Mols.  per  zooo  Gms.  Sol.    Gms.  per  xooo  Gms.  Sol.     Mols.  per  xooo  Gms.  SoL 


'     Cu. 

NH,. 

Cu. 

NH,. ' 

Cu. 

NH,.    ' 

Cu. 

NH,. 

0.3S93 

3-91 

0.00566 

0.23 

0.4229 

7.82 

0.00665 

0.46 

0.6869 

13 -77 

0.01080 

0.81 

0.6678 

8.16 

0.01050 

0.48 

1. 0144 

27.03 

0.01597 

1-59 

0.9890 

22.61 

0.0155s 

1.33 

1.0462 

32.64 

0.01645 

1.92 

1.0494 

28.39 

0.01650 

1.67 

1.3229 

68.68 

0.02081 

4.04 

1.3528 

54.15 

0.02127 

3.19 

1.4882 

74.12 

0.02340 

4.36 

I . 5048 

72.08 

0.02366 

4.24 

I. 6313 

98.52 

0.02565 

5.56 

I • 5963 

78.20 

0.02510 

4.60 

I. 6981 

122.40 

0.02670 

7.20 

1.6555 

102.05 

0.02603 

6 

COPPER  StJIiFATE  CuS0«.5H,0. 

SCX.UBILITY  IN  Water. 

(Etard,  1894;  Patrick  and  Aubert.  X874;  at  15*.  Cohen,  1903;  at  as*,  Trevor,  1891.) 
Gms.  CUSO4  per  xoo  Gms. 


•  . 

Solution. 

Water. 

9 

12. 5 

14.3 

10 

14.8 

17.4 

20 

17.2 

20.7 

25 

18. 5 

22.7 

30 

20 

25 

40 

22.5 

28.5 

50 

25 

33.3 

r. 

Sdution. 

Water.  ' 

60 

28.5 

40 

80 

355 

SS 

100 

43 

7S-4 

120 

44 

78.6 

140 

445 

80.9 

160 

44 

78.6 

180 

43 

7S-4 

0  at  16* 

-  1.193- 

(GteenUi,  1901^ 

Sp.  gr.  of  sat.  solution  of  CuS04.^HiO  in  HjO  at  i6^  =  I.I93* 

100  gms.  sat.  solution  in  H|0  contain  20.32  gms.  CUSO4  at  30*^.   (ScbieinemakeiB,  19x0) 


«73 


COPPEB  SULFATE 


Solubility  of  Copper  Sulfate  in  Aqueous  Solutions  of  Ammonium 


Sulfate  at  0®. 

(Engel.  x886.) 

liOligxam  Equiv.  per 

Grama  per 

zo  cc.  Solution. 

Sp.  Gr.  ot 
Sioludoitt. 

100  cc. 

Solution. 

(NH«)sSO«.                  CuSO. 

(NH4),S04. 

CttSOi. 

o                  18.52 

1. 144 

0 

14.79 

5-45             20.  IS 

1. 190 

3-6i 

16.09 

7                  IO-5 

1. 108 

4.63 

8.38 

7.4               9.1 

1.099 

4.90 

7.26 

8.45              6.42s 

I. 0815 

5/59 

513 

"35              3-7 

1. 071 

7.51 

2.9s 

18.6                I. 178 

1.082 

12.31 

0.94 

312                I 

1. 116 

20.65 

0.80 

SOILVVILITY  OF  MIXTURES  OF  CoPPER  AmMONIUM  SULFATE  AND  NiCKEL 

Ammonium  Sulfate  in  Water  at  i3''-i4'': 

(Fock,  1897.) 

CuSO«.(NH4)fS04.6H,0  +  NiS04.(NH4)fS04.6H,0. 


Mol.  %  in 

Solution. 

Mols.  per  zoo  Mols.  HfO. 
Cu  Salt.              Ni  Salt." 

Mol.  %  in 
Cu  Salt. 

Solid  Phase. 

'  CttSoIt. 

NiSalt: 

NiSalt.^ 

0 

100 

0 

0.521 

0 

100 

33-34 

56.05 

73.89 
79.92 

66.66 

43-95 
26.20 

20.08 

0.1476 
0.2664 
0.4165 

0.4785 

0.295 
0.2089 
0.1449 
0.1202 

10.29 

30-59 
52.23 
78.80 

89.71 
69.41 

47-77 
21.20 

100 

0 

;.o35o 

0 

100 

0 

Solubility  op  Mixtures  op  Copper  Ammonixtm  Sulfate  and  Zinc 
Ammonium  Sulfate  in  Water  at  I3**-I4''. 

(Fock,  Z897.) 

CuSO«.(NH4)iS04.6H,0  +  ZnS04.(NH4)iS04.6H,0. 


Mol.  %  in 

Solution. 

Mols.  per  zoo 

Mols.  HfO. 

Mol.  %  in 

SoUd  Phase. 

'  Co.  Salt 

ZnSalt: 

Cu  Salt. 

Zn  Salt. 

Cu  Salt. 

ZnSalt. 

4-97 

95-03 

0.0422 

0.8069 

2.39 

97.61 

10.65 

89 -35 

0.0666 

0.5638 

4-52 

95-48 

19.24 

80.76 

O.1218 

o.5"5 

90.3 

90.97 

30.19 

69.81 

0.2130 

0.4924 

14.67 

85.33 

44.44 

55.56 

0.3216 

0.4022 

22.62 

77.38 

100 

0 

I -035 

0 

100 

0 

Solubility  of  Copper  Sulfate  in  Aqueous  Solutions  of  Magnesium 

Sulfate  at  o*. 

(Diacon,  z866.) 


Gms.  per  zoo  Gms.  H|0. 


Gms.  per  zoo  Gms.  HjO. 


'  CuSOft. 

MgS04. 

owM  ram&e. 

CuS0«. 

MgS0«. 

doiHi  x-nasB. 

0 

26.37 

MgS0«.6H^ 

12.03 

15.67 

CiiS04.5H^ 

2.64 

25.91 

M 

13-61 

8.64 

M 

4. 75 

25-30 

H 

14.99 

0 

« 

9.01  23 .  30        MgSO«.6H^+CttS04.5H^ 
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Solubility  of  Copper  Sulfate  in  Aqueous  Solutions  of  Coppbi 

Chloridb  at  30^. 

(Sduanemaken,  19x0.) 


Gms. 


xooGnu. 
t.  Sol. 


CuOt. 
O 

6.58 

15 -68 

25.67 


CuSOi. 

20.32 

13.62 

8.93 

4.77 


Solid  Phase. 

CuS04.sHaO 


u 


Gms.  per  zoo  Gms. 

Sat.  Sol. 

CuCla.  CuSO«: 

39.48        3.21 

42.62         2.90 
4325         1. 14 

43-95      o 


Solid  Phase. 


CuS04.5liO 
"+CuC1,.2HjO 
CuCli.2HaO 


u 


Data  for  Equilibrium  in  Complex  Systems  Containing  Copper  Sulfats. 

System.  Authority. 

CUSO4  +  CuCls  +  (NH4)»S04  +  NH4CI  +  HiO  (Schreinemakera,  igxa) 

'       +       "       +  KsS04  +  KCl  +  HsO  (SchzeiiiemakexsaiiddeBaat,x9uaO 

+      "       +  NajS04  +  NaCl  -f  HjO  (Scbidnemakers,  igxx.) 

+  LisS04  +  (NH4)iS04  +  HsO  .    (SchretDemakecs,  1909.) 


tt 

<4 
CI 


Solubility  of  Copper  Sulfate  in  Aqueous  Solutions  of  Lithium 

Sulfate  at  30". 

(Schreinemakers,  1908, 1909.) 


Gms.i)er 

xoo  Gms. 
Sol. 

SoUd  Phase. 
CUSO4.5HSO 

Gms.  per  xoo  Gms. 
SaLSol. 

C 

Solid  Phase. 

Li,S04. 
0 

3-54 
6.08 

CUSO4.' 
20.32 

17.59 
16.10 

Li,S04. 
17.92 

20.55 
22.23 

CUSO4.' 
11.04 
10.05 

6.41 

uS04.5HaO 
"  +Li,S04.IM) 
Li,S04.H/) 

11.94 

13-55 

u 

23-59 

3-39 

li 

15-72 

12.14 

(I 

25-24 

0 

t€ 

S(x.ubility  of  Copper  Sulfate  in 

Aqueous  Solutions 

OF  Lithium  and 

Other  Chlorides  at 

25^ 

(Herz,  19x0.) 

In  Lithium 
Chloride. 

In  Potassium 
Chloride.; 

In  Rubidium 
Chloride. 

In  Sodium 
Chloride. 

Gms.  per  xoo  cc. 
Sat.  Sol. 

Gms.  per  loo  cc 
Sat.  Sol. 

Gms.  per  xoo  cc. 
Sat.  Sol. 

Gms.  per  xoo  cc. 
Sat.  Sol. 

LiCl. 

CUSO4.  ' 

KCl.            CuSO;. 

RbCl. 

CUSO4. 

'  NaCl.        CUSO4.' 

3.10 

20.06 

4.19        23.89 

0 

22.34 

2.10      22.41 

5-93 

18.78 

8.75         24.92 

13.22 

25.02 

7.72      22.76 

12 

17.03 

17.50        29.03 

14.79      24.05 

Solubility  op.Copper  Potassium  Sulfate  CuKt(S04)s.6HiO  in  Water  at  25'. 
100  gms.  HsO  dissolve  11. 14  gms.  CuKs(S04)t.  (Trevor,  x89x.) 

Additional  data  for  the  system  Copper  sulfate  +  Potassium  sulfate  +  H|0  are 
given  by  Meerburg,  1909. 

Data  for  the  solubility  in  water  of  mix-crjrstals  of  copper  sulfate  and  man- 
ganese sulfate  at  o^  and  17^,  and  of  copper  sulfate  and  zinc  sulfate  at  12^  18*, 
25®,  35®,  40**  and  45^  are  given  by  HoUemann,  1905-06. 
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Copper  Sulfate,  Manganese  Sulfate,  Mixed  Crystals  at  25^ 

(Stortenbecker,  1900.) 


CDS.  per  loq 

Cms.  HsO.           A 

LOIS,  per  xoo  . 

tfols.  HiO. 

Mol.%  Cn 
iaSolutioa. 

Mol.%Ctt 

CaS04. 

MnSOf. 

Cu. 

Mn.  ' 

in  Crystals. 

'Mdinic  Crystals  with  sBsO. 

• 

20.2 

0 

2.282 

0 

100 
90.5 

100 

99-3 

19.76 

3.69 

2.23 

0.44 

83 -5 
74.1 

57-7 
31  0 

•        B       • 

97-3 

95-1 
81.3 

13-65 

31-52 

1-54 

3-76 

29.0 
26.1 

•  •  • 
70.4 

II. 6z 

39  41 

I  31 

4.70 

21.8 
21.2 
20.0 

•  •  • 
42.6 

34-4 

9-39 

46.77 

1.06 

5  59 

IS -9 
13 -45* 

22.9 
15.2* 

6.47 

53-39 

073 

<5-37 

10.27 
5-0 

10.5 
4.9 

3  01 

58 -93 

0.34 

7-03 

4.6 
231 

•  •  • 

2-15 

CO 

61.83 

0.0 

7-375 

0.0 

100. 0 

MooodiDic  Crystals  with  7HsO 

• 

20.0 

28.2 

9-39 

46.77 

1.06 

5  58 

15  9 
13-45 

23 -5 
20.8 

6.47 

53-39 

0.73 

6.37 

10.27 
4,6* 

16.0 
S8* 

0.0 

67.o7± 

0.0 

8±* 

0.0 

100 

•  Indicates  points  of  labO  equilifariiim. 


Copper  Sulfate,  Zinc  Sulfate,  Mixed  Crystals  in  Water  at  18**. 

(Stortenbecker,  1897.) 


Mob.  per  100 

Mols.H^. 

Mol.  %  Cu 

Mol.  %Cu 

Co. 

Zn. 

in  Solution. 

in  Crystals. 

,  2. 28 

0 

100 

100 

1.83 

2.08 

46.8 

94-9 

1. 41 

3  60 

28.1 

1. 19 

5-01 

19.2 

77-9 

1.86 

3-36 

36.2 

40.4 

1.22 

4. 45 

21. 5 

29-5-31.9 

1. 01 

4.72 

17.6 

24 . 1-28 . 

082 

5-03 

140 

19.0-22. 

051 

.5-59 

8.36 

12. 4-14. 9 

030 

5  56 

4.87 

7.02 

0.0 

6.42 

0.0 

0 

1. 19 

5.01 

19.2 

S-oi 

051 

5-59 

8.36 

1.97 

0267 

5-77 

4.42 

I. IS 

0.0 

5-94 

0.0 

o-oo         j 

TricUnic  Crystals  with  sH^. 


Mooodittic  Crystals  with  7H«0. 


Rhombic  Crystals  with  rHsO. 


COPFEB  SULFATE 
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Solubility  of  Coppbr  Sulfatb,  Sodium  Sulfate  Mixtures  in  Water. 

(Koppd,  1901-03;  Masaol  and  Maldes,  1901.) 


Solid  Phase. 


Gnu.  per  i 
Sdut 

[00  Gnu. 

Mols.  per  100  Mols. 

«*. 

ba. 

HfO. 

'CttSO«. 

N«tS04l 

CuSO«. 

Na|S04. 

0 

13  40 

6.23 

1.88 

0.98 

10 

14.90 

9.46 

2.23 

1.56 

IS 

15.18 

11.64 

2.34 

2.02 

17.7 

14-34 

13.34 

2.24 

2.34 

23 

14.36 

12.76 

2.23 

2.21 

40.15 

13.73 

12.26 

2.10 

2.10 

17.7 

14.99 

13.48 

2.37 

2.39 

23 

16.41 

"•35 

2.57 

1.99 

40.  IS 

20.56 

8 

3.25 

1.47 

18 

13  53 

13.84 

2.10 

2.41 

30 

11-34 

15.70 

1.76 

2.73 

25 

6.28 

21.20 

0.98 

3.70 

30 

2.607 

28.38 

0.43 

5.21 

33-9 

1.47s 

32.30 

0.25 

6.18 

37-2 

1.494 

31.96 

0.25 

6.08 

30 

5.38 

22.17 

30.1 

3.69 

25.37 

* 

•  .  • 

... 

30 

I-S7 

32.09 

• 

^ 

CuSQ|.sByO+Na^SO|.xoH^O 


CuSQilYaaSOiaH^ 


CttSQ|ilaiSQ|.iH^+CuSQ|.s^O 


CiiSQ|iTaiSQ|.3H^-VVaiSQ|.xaa^ 


CaSQ|J«fa^«.3ByO+liicveuiDg 
amto.  of  NaflSO|.xoH^ 

Data  for  the  sY^em  copper  sulfate,  sodfum  sulfate,  water,  at  20*'_and  35* 
are  given  by  Massing*  1916,  1917. 

Solubility  of  Copper  Sulfate  in  Aqueous  Solutions  of  Sulfuric 


Acid 

at  O*.        (Engd,  X887.) 

UllHgi^m 

Egitiv. 

per  xoGffls. 

Sp.  Or.  of 
Solutions. 

Grama 

per  xoc 

t  Grama 

H,S0«. 

CttS0«.  ' 

too*. 

CaSO«: 

0 

18.6 

1. 144 

0 

14.85 

4.14 

17.9 

1. 143 

2.03 

14.29 

14.6 

19.6 

1. 158 

7.16 

15.65 

31 

12.4 

1. 170 

15.20 

9.90 

54.2 

8.06 

1.195 

26.57 

6.43 

56.25 

7.75 

I. 211 

27.57 

6.19 

71.8 

5 

1.224 

35.2 

3.99 

Solubility  of  Copper  Sulfate  in  Aqueous  S(x.utions  of  Sulfuric  Acid 

AT  25^.      (Bell  and  Taber,  1908;  Foote,  1915.) 


Gnu.  per 

Sat. 

xooGms. 
Sol. 

Solid  Phase. 

4  Gms.  per 

xoo  Gins. 
Sol. 

Solid  Phase. 

H1SO4. 

CUSO4. 

'H,S04. 

CUSO4. ' 

0 

18.47 

CuS04.5HdO 

55.72 

2.13 

CUSO4.3H1O+CUSO.  H|0 

II.  14 

12.62 

M 

61.79 

0.95 

CaStKBfi 

25.53 

5.92 

M 

77.93 

0.17 

•t 

36.77 

3.25 

M 

83.29 

0.15 

m 

42.15 

2.63 

U 

85.46 

0.19 

If 

47.66 

2.59 

U 

85.76 

0.43 

"  +CnSC|» 

49 

2.83 

"  +CuS04.3HiO 

86.04 

0.40 

CnSQi 

50.23 

2.70 

CuS044H^ 

92.70 

0.19 

u 

54.78 

2.19 

M 

^77 


COPPBB  8ULFAT1 


SOLUBILITT  OF  COPPBR  SULFATE  IN  MbTHYL  AND  EtHYL  AlCOHOL,  ETC. 

(de  Bruyn,  189a;  de  Coninck,  1905.) 


Solvent. 


tt 


n 
u 
u 


Methyl  Alcohol  Abs. 

93. S% 

50% 
Abs. 

Ethyl  Alcohol  Abs. 

Glycol 

Glycerol 

Glycerol 

95%  Formic  Acid 

Anhy.  Hydrazine 


18 
18 
18 

3 

3 
14.6 

^S'S 
15-16 

18. s 


Cms,  per  100  Gms.  Solv.   SOLUBILITY   IN  AquEOUS 


CUSO4.  CuSO4.sHs0 

I. OS      15.6 

0.93 
0.40 
13.4 
I.I 
7.6* 
...         30 

3^-3 
o.o< 

...f 


Alcohol  at  15". 

(SchifF,  1861.) 


wt.  % 

Alcohol. 
10 
20 
40 


Gms.  CUSO4.SH1O 
per  100  g.  Sotvent. 

iS-3 
3-2 
0.25 


(Osseodowaki,  2907.) 

(Aschan,  19x3  •) 

(Welsh  and  Broderson,  1915.) 


ord.  t.  2 

*  Per  ICO  gms.  solution.  f  deoomp. 

Data  for  the  solubility  of  copper  sulfate  in  methyl  alcohol  are  given]  by  Gurara 
and  Minozzi,  1897. 


COPPEB  8ULFIDS  (ic)  CuS. 

'    One  liter  of  water  dissolves  0.00033  gm.  CuS  at  18^9  determined  by  the  conduc- 
tivity method.  (Weigel,  1906;  see  also  Bruner  and  Zawadski,  1909.) 
100  cc.  sat  aq.  sodium  sulfide  solution  (of  d  a  1.225)  dissolve  0.0032  em.  CuS. 

(HoUand,  1897.) 

Solubility  of  Copper  Sulfide  in  Aqueous  Sugae  Solutions. 

(Stdle.  1900.) 


%Siigar 
in  So? 


Ivent 

10 

30 
50 


Gms.  CttS  per  Liter  of  Aq.  Sugar  Solution  at: 


17.5  • 
0.5672 

0.8632 

0.9076 


45'. 

0.3659 
0.7220 

1.0589 


75*. 

I  1345 
I . 2033 

1.2809 


COPPIB  8ULFIDS   (ous)  CuiS. 

Freezing-point  lowering  data  (solubility,  see  footnote,  p.  i)  for  mixtures  of 
CujS  +  AgfS,  CujS  +  PbS  and  CuiS  -|-  ZnS  are  given  by  Friedrich,  1907-08. 
Results  for  CusS  +  Sb2Sa  are  given  by  Chikashigi  and  Yamanchi,  19 16.  Uata 
for  CuiS  +  FeS  are  given  by  Shad  and  Bomemann,  1916. 


COPPEB  SULFONATES. 

100  gms.  HsO  dissolve  0.25  gm.  copper   2-phenanthrene  monosulfonate  at  20* 
«7         <i        II      QQQ  <i        «r      ^_  u  II  « 

"      0.26  "        "      10- 


II 


II 


COPPEB  TABTBATE 


CuC40iH4.3H,0. 

Solubility  in  Water. 

(Cantoni  and  Zachoder,  1905.) 


11 


«« 


(Sandquist,  19x2.) 


Gms. 

Gms. 

Gms. 

t*. 

CuCAH4.3H^ 

*•. 

CuC40bH4.3HdO 

t*. 

CuCAH..3H^ 

w  • 

per  xoocc. 

w   • 

per  xoooc 

w  • 

per  xoocc 

Solution. 

Solution. 

Scdution. 

IS 

0.0197 

40 

0.1420 

65 

0.1767 
0.16401^ 

30 

0.0420 

45 

0.1708 

70 

35 

0.0690 

50 

0.1920 

75 

0.1566 

30 

0.0890 

55 

0.2124 

80 

0.1440 

35 

0.1205 

60 

0.1970 

85 

0.1370 

COPPER  TmOCYANATE 
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COPPER  TmOCYANATE  (ic)  Cu(SCN)s. 

Solubility  in  Aqueous  Ammonia  Solutions  at  25**  and  at  40*. 


Sat?&ol. 

1.0082 

I. 0166 

1. 0213 

I.OI71 

1.0151 

I. 0134 

1.0070 

0.9987 

0.9985 


Results  at  25^^ 

Gms.  per  zoo  Cms.  Sat.  Sol. 


NH,. 
0.79 
1.98 
2.50 
4.26 

S-3S 
6.39 

9-93 
16.  SS 
21.47 


Cu(SCN),. 

2.4s 
4.08 

5" 
5-96 
6.22 

6.59 
7.98 

11.24 

15-22 


(Horn,  1907.) 

Solid  Phase. 

Cu(SCN),.2NH| 
« 

(I 

Ca(SCN)t4NH« 
i( 

14 
4f 
4< 


,  Results  at  40^ 

Gtns.  per  xoo  Gms.  Sat.  S<^.     „  .. .  ^. 

Solid  Phase. 


NH,. 
0.94 

1.77 

2-57 
352 

435 
SSo 

7.58 

13.98 

18.02 


Cu(SCN)t. 

2.81 
4.18 

6.SS 

8.76 

11.78 

12.07 

12.99 
16.58 
19.76 


Ca(SCN)a.3NH^ 


u 


M 


II 


Ctt(SCN)t4NH^ 


u 


M 


COUMARIN  CsHeOs. 
100  ems.  water 


II 


dissolve  o.oi  gm.   coumarin  at  20®-25®.  Oehn,  1917.) 
pyridine  "      87.7    gms. 

50%  aq.  pyridine       "      60.1      " 
chloroform  "      49.4      "  "  "  25^    (Osaka.  1903-08.) 

Freezing-point  lowering  data  for  mixtures  of  coumarin  and  sulfuric  acid  are 
given  by  Kendall  and  Carpenter,  19 14. 

CRES0L8  CeH4(0H)CH,  0,  m  and  p. 

Solubility  of  Each  Separately  in  Water. 

(At  30*,  Vaubel,  1895;  Sidgwick,  Spurrell  and  Davies,  19x5.) 
Determinations  bv  synthetic  method;   melting-point  of  0  —  29.9^,  of  f»  «  4^, 
oi  p  —  33.8**.    Triple  point  for  0  =  87  and  2.5  gms.  per  100  gms.  sat.  sol.  .at 
8®;  triple  point  for  ^  «  86  and  2  gms.  per  100  gms.  sat.  sol.  at  8.7**. 


f. 

— ^  —    - 

0  Creaol. 

mCresol. 

p  CreaoL' 

r. 

0  Cresol. 

m  Cresol. 

tCnaA: 

20 

2-45 

2.18 

1.94 

120 

6.22 

7 

6.58 

40 

308 

2.51 

2.26 

130 

6.70 

8.86 

9 

50 

3.22 

2.72 

2.43 

140 

7.67 

12.3 

iS-9 

60 

3  40 

2.98 

2.69 

143 . 5  crit.  t. 

... 

•  •  • 

00 

70 

3-74 

3-3S 

3  03 

147  crit.  t. 

... 

00 

80 

4.22 

3  80 

3. 52 

ISO 

II. I 

90 

4.80 

4.43 

4.16 

160 

23-7 

100 

5  30 

S-47 

5.10 

162.8  crit.  t. 

00 

no 

S,8o 

5-96 

S'So 

One  liter  aqueous  i  normal  solution  of  the  sodium  salt  of  0  cresol  dissolves 

7.57  gms.  0  cresol  at  25**,  8.32  gms.  at  40®,  9.84  gms.  at  60®  and  13.62  gms.  at  80* 

(Sidgwick,  19x0.) 

MisciBiLiTY  OF  Aqueous  Alkaline  Solutions  of  m  Cresol  with  Several 

Organic  Compounds  Insoluble  in  Water. 

(Sheuble,  2907.) 

To  5  cc.  portions  of  ac].  KOH  solution  (2^0  gms.  per  liter)  were  added  the 
given  amounts  of  the  aq.  insoluble  compound  from  a  buret,  and  then  the  m  cresol 
dropwise,  until  solution  occurred.    Temp,  not  stated. 

Composition  of  Homogeneous  Solution. 


cc  Aq.  KOH. 
S 
S 
S 
S 

s 


(( 


Aq.  Insol.  Cmpd. 

2  CC.  (i  .64  gms.)  Octyl  Alcohol* 

S"  (4.1     "  )    " 

2  "   (i .  74    "    )  Toluene 

3  "    (2.61    "    )      " 
2  "    (1.36    "    )  Heptane 


m  Creaol. 

I.I  gms. 
1.8    " 

4.4    " 
6.4 


it 

u 


*  -i  the  nomud  secondary  alcohol,  the  so<alled  capryl  alcohol,  CHi(CH])iCH(0H)CH^ 
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Distribution  of  Crssol  between  Water  and  Ether.    (Vaubei,  1903.) 

Composition  o!  Solvent.  ^™**  jj^."*  ^^  ^  Ether  Layer. 

200  cc.  H2O+  lob  cc.  Ether  o .  0570  i .  0760 

200  cc.  HaO+  200  cc.  Ether  o .  0190  i .  1 144 

Freezing-point  Lowering  Data  (Solubility,  see  footnote,  p.  i)  for  Mix- 
tures OF  0,  tn  AND  p  Cresol  (each  determined  separately)  and  Other 
Compounds. 

Mixture.  Authority. 

0,  m  and  p  Cresol  +  Dimethylpyrone    (Kendall,  1914) 

"  "       +  Picric  Acid  (KendaU,  1916.) 

"  "       +  Pyridine  (Hatcher  and  Skirrow,  19x7.) 

0  and  P  «i       ^         «i  (Bramlcy,  19x6.) 

"  "       +  Sulfuric  Add  (Kendall  and  Carpenter,  19x4.) 

0,  m  and  ^       "       +  Urea  (Kremann,  X907.) 

Trinitrocresol  +  Naphthalene  (Sapoachinikow  and  (klvich,  1903,  X9a4.) 

CBOTONIC  ACmS  a-^CHiCH^CHCOOH, /5  -  HCH,C:CHCOOH. 

Freezing-point  Lowering  Data  for  Mixtures  of  Crotonic  Acids  and  of 

Crotonic  Acid  and  Other  Compounds. 

Miztuze.  ^  Authority. 

a  Crotonic  Acid  +  fi  Crotonic  Acid  (Morrell  and  Hanson,  1904.) 

"  **     +  Dimethylpyrone  (Kendall,  X9X4.) 

"  "      4;  Sulfuric  Acid  (Kendall  and  Carpenter,  19x4.) 

Chlorocrotonic  Acid  +  Dimethylpyrone     (Kendall,  X914) 

"  "      +  Sulfuric  Acid  (Kendall  and  Carpenter,  X9X4.) 

Methyl  CRYPTOPD7E8,   i4,  B  and  C  forms,  C»HttO»N. 

The  solubilities  of  the  three  forms  in  benzene,  determined  by  lowering  of  the 
freezing-point,  are:  5  gms.  A  form  per  liter  at  5°,  30  gms.  B  form  and  no  gms.  C 
form.  (Sidgwick,  19x5.) 

CUMINIC  ACID  C|H7C<H4.COOH   (p  Isopropyl  Benzoic  Acid). 

Solubility  in  Water  at  25^   (Paul,  1894.) 

1000  cc.  sat.  solution  contain  0.15 19  gm.  or  0.926  millimol  cuminic  acid. 

PseudoCUMIDINE  (CH|)|.C«Hs.NHs  {s,  5  Amino,  i.  2.  4,  Trimethyl  Benzene). 

S<M-UBiLiTY  IN  Water. 

(Lowenhers,  X898.) 
t*.  I9.4'.  a3.7*-  28.7*. 

Gms.  ^  Cumidine  per  liter  HsO    i .  198  i .  330  i .  498 

CYANAMIDS  CN.NH,. 

Solubility  in  Water,  Determined  by  Freezing-point  Method. 

(Pratolongo,  X9X3.) 

Gms.  Gins, 

f  ofCong«ling.  CNjNHjp«        sdidPJ««.         f  of  Cong-Ii-g.   ^f,;^^       ^ 

Sat.  Sol.  .  Sat.  SfA, 

—  0.62  2.58         Ice  —  L4.39  40.19        CN.NH| 

—  3.96  9.42  "  —    2.49  56.80 

—  7-58  18.40        «.  +1450        77-20 

—  12.72  30.9  ".  25.6  87.15 

—  i6.6Eutec.         37.8  "+CN.NHi  37  90       96.77 

—  15.6  38.75  CN.NHi  42.9  100 

Simila_data  forCN.NHt  +  urea  andjJCN.NHj  +  dicyandiamide  are  also'given. 

DiCYANDIAMmmS   Perchlorate  C2H«N40HC104. 
loo  gms.  HsO  dissolve  9.97  gms.  of  the  salt  at  1 7°  (J  sat.  sol.  =  i  .039).  (Carbon,  z9xa; 


M 
M 
M 
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CYANOQEN  (CN).. 

Solubility  in  Water  and  Other  Solvents. 

(Berthelot,  1904O 

The  determinations  y^re  made  over  mercury  with  exclusion  of  air.  The 
mercury  was  not  attacked  by  the  (CN)t.  On  account  of  polymerization,  the 
solubility  increased  with  time  of  contact  and  amount  of  agitation  of  the  mixture. 

One  volume  of  HjO  at  30®  dissolves  3.5  vols.  (CN)i  after  2  hours,  and  9.7  vols, 
after  97  hours. 

One  volume  of  abs.  alcohol  at  20^  dissolves  26  vols.  (CN)t  immediately;  39 
vols,  after  4  hours;  89  vols,  after  48  hrs.  and  223  vols,  after  a  days. 

One  volume  glacial  acetic  acid  dissolves  42  vols,  of  (CN)s  immediately  and 
50^5  vols,  after  3  days. 

One  volume  of  chloroform  dissolves  about  19  vols.  (CN)i  immediately  and 
29-30  vols,  with  time. 

One  volume  of  benzine  finally  dissolves  28  vols.  (CN)i. 

One  volume  of  rectified  turpentine  dissolves  9-10  vols,  of  (CN)i. 

One  volume  of  ether  dissolves  5  vols.  (CN)i  at  20®.  (Gay  Luasac.) 

CTCLOHEXANE   (Hexamethylene,  Hexahydrobenzene)  CHi  <  (CHlCHi)!  > 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  for  mixtures  of  cydo- 
hexane  and  ethylene  bromide  are  given  by  Baud  (1913b).  Results  for  mix- 
tures of  cyclohexane  and  methyl  alcohol  are  given  by  Lecat  (1909).  Results 
for  mixtures  of  cyclohexane  and  piperidine  are  given  by  Mascarelli  and  Con- 
stantino (1909,  191  o). 

CYCLOHEXANOL  (CHO5.CHOH. 

100  gms.  HsO  dissolve  5.67  gms.  cyclohexanol  at  11**.  (de  Forcnuid,  19x2.) 

100  gms.  cyclohexanol  dissolve  11.27  gms.  H]0  at  ii^  " 

Reciprocal  Solubility  of  Cyclohexanol  and  Water,  Determined  by 

THE  Freezing-point  Method. 

(de  FoTcrand,  19x2.) 

Gm.  rCH.)..! 
t"  of  Solidification. 

+  22.45 
17.48 

—  1.40 
-34.10 

—  46.80 

-SS-70 

Freezing-point  data  for  mixtures  of  cyclohexanol  and  phenol  are  given  by 
Mascarelh  and  Pestalozza,  1908,  1909. 

CYCLOHEXANONE  (CH,)s:CO. 

Freezing-point  data  for  mixtures  of  cyclohexanone  and  phenol  are  given  by 
Schmidlin  and  Lang,  19 10. 

CTTISINE   (Ulexine)   CnHwNiO  (m.  pt.  I5i**-I5i.5**). 

Solubility  in  Several  Solvents  at  15". 

(Van  de  Moer,  1891.) 

c^i,^f  Gms.  CuH„N,0 

Solvent  p^,  ^^  Gms.  Sat.  Sol. 

Water  soluble  in  all  proportions 

Alcohol 

Chloroform 

Ether  {d  0.725)  o .  302 

Ether,  abs.  insol. 


Gm.  (CH,)|.CH0H 

per  xoo  Gms. 

Mixture. 

t*  of  Solidification. 

Gm.  (CH,)jCH0H 

per  100  Gms. 

Mixture. 

100 

—  S7.4Eutec. 

95  030 

99.767 
98.817 

96 . 868 

-43-2 

-33 
-18.50 

93  ISO 
91.962 

90.980 

95.910 

-14.58 

90.36 

95  170 

—  12.05 

88.73 

Solvent. 

Gms.  CtiH|«N,0  per 
zoo  Gms.  Sat.  Sol. 

Benzine 

1.26 

Petroleum  Ether 

in.sol. 

Amyl  Alcohol 

0303 

Carbon  Disulfide 

insol. 

Ethyl  Acetate 

very  soluble 

aSi 


DXZTBIN 


CiiH»Oio. 

Solubility  in  Water.    (Lewis,  19x4.) 

"  In  the  case  of  dextrin,  however,  no  matter  how  small  an  amount  of  water  be 
employed,  under  no  condition  does  the  concentration  of  the  solution  remain  con- 
stant, while  on  the  other  hand  the  addition  of  further  solvent,  never  fails  to 
dissolve  additional  dextrin,  although  the  use  of  no  amount  of  water,  however 
large,  will  dissolve  the  whole  of  the  sample." 

(Defan,  19x7.) 


100  gms.  pyridine  dissolve  65.44  gms.  dextrin  at  20-25^ 

100  gms.  aq.  50%  pyridine  dissolve  102  gms.  dextrin  at  20-25". 


tt 


DIACSTYL 


TARTARIC 

(m.  pt.  84**). 


■THER   (m.   pt.    104")   DIACSTYL  RACEMIC 


Freezing-point  lowering  data  for  each  of  these  compounds  in  ethylene  bromide 
and  in  p  xylene  are  given  by  Bruni  and  Finzi,  1905. 

DIBENZYL  C«H».CHs.CHi.C«Hft. 

Freezing-point  lowering  data  for  mixtures  of  dibenzyl  and  stilbene  are  given  by 
Garelli  and  Calzolari,  1899. 

DIDYMIUM  Ammonium  NITRATE  Di(NOs)s.2NH4NOt. 
100  gms.  HiO  dissolve  292  gms.  of  the  salt  at  15**. 

DIDYMinM  SULFATE  Di,(S04)i. 

Solubility  in  Water. 


Gms.  Di«(S04)s 
*■.  per  xoo 

Gms.  H^. 

12  43.1 

18  25.8 

25  20.6 

38  13 

SO  II 


Solid  Phase. 
Di2(S04), 


u 
u 
tt 


? 

19 
40 

so 
100 


;i5^ 

(Hobnbeis,  1907.! 

Gms.  Di,(S04), 

per  zoo 

Solid  Phaae. 

Gms.  H,0. 

34.0 

Di,(S04),.6H»0 

II. 7 

Dit(S04)t.8HiO 

8.8 

(( 

6.5 

tl 

1.8 

tt 

DIDYMTOM  POTASSIUM  SULFATE  KtS04.Dit(S04)i.2HsO.        (Marignac.) 
100  gms.  HfO  dissolve  1.6  grams  of  the  double  salt  at  i8^ 

DIDYMIUM  SULFONATES. 

Solubility  in  Water.     (HoimbeEg,  z9o7-) 


Sdt. 


Fonnula. 


Did3rmium  Benzene  Sulfonate  Di(C6H»SOs)i.9HiO 

m  Nitio  Benzene  Sulfonate    Di(C6H4(NOs)SOs)s.6HsO 


« 


M  Chloro 

m  Bromo 

Chloro  Nitro  " 

a  Naphthalene  Sulfonate 

i.sNitro  " 

1.6 

1.7 


Di(C6H4ClSO,)«.9H,0 
Di(C«H4BrSO,),.9H20 
Di(C«H4Cl(N02)SO,*)i.i6HjO 
Di(C,oH7SO.),.6H,0 
Di(CioH6(N02)SO«),.6H,0 
Di(CioH6(NOi)SOi)i.9HiO 
Di(CioHs(NO,)SOi),.9HiO 
(SQ,:N0,:C1  -  x.3.6.) 


Gms. 

1 

Anhydrous 

B 

Salt  per  xoo 

Gms.iis0. 

IS 

S3. 1 

IS 

47-8 

IS 

12.7 

IS 

14.3 

IS 

2S.3 

IS 

6.1 

IS 

0.52 

IS 

0.18 

IS 

1.3 

DJLETUy  LAMINS  see  ETHYLABONE,  page  294. 

DIONINE   (Ethyl  Morphine)   CivHaNOs. 

100  cc.  H|0  dissolve  0.2613  gm.  CigHuNOs  at  20^ 

100  cc.  oil  of  sesame  dissolve  0.5144  gm.  CivHaNOt  at  20^ 


(Zalai,  19x0.) 
a 


DIPHKNTL  2B2 

DIPHENTL  CeH«.C«Hs. 

100  g;ram8  absolute  methyl  alcohol  dissolve  6.57  grams  at  19.5^ 

100  grams  abs.  ethyl  alcohol  dissolve  9.98  grams  at  19.5°.  (de  Bruyn,  1892.) 

Freezing-point  data  (Solubility,  see  footnote,  p.  i)'  are  given  for  mixtures  of 
diphenyi  +  naphthalene  by  Washburn  and  Reaa  (19 15)  and  by  Vignon  (189 1). 
Results  for  diphenyi  +  phenanthrene  and  for  diphenyi  +  triphenylmethane  are 
given  by  Vignon  (1891). 

DIPHENTLAMINE  (CeH.)iNH. 

RsaPROCAL  Solubility  of  Diphbnylaminb  and  Water,  by  Synthetic 

( I  Method. 

.  (Csmpetti  and  del  Gxoaao,  19x3.)  ' 

Cms.  (C^H^sNH 
t*.         per  zoo  Gma. 
Mixture. 

30scrit.  t.  47. s 

304  62.52 

299  73.07 

289  82.08 

249  86.73 


r. 

231 
264 

27s 
297 
303 


Gnu.  C 


iNH 

per  zoo  urns. 
Miztifire. 

1.48 

3-49 
5.62 

16.50 

45  16 


f. 

Gnu.  (C;iL)tNH 
per  zooGms. 

Mixture. 

239 

88.28 

229 

90.23 

210 

92.93 

152 

97.19 

Similar  data  for  the  systems  diphenylamine  +  ether  Jand  diphenylamine  + 
isopentane  are  given  by  Campetti,  1917. 


Solubility  of  Diphenylamine  in  Several  Solvents. 

Solvent.  t". 

Water 
Methyl  Alcohol 


t(  u 

Ethyl  Alcohol 


u 


ii 


Propyl  Alcohol 

Pyridine 

Aq.  50%  P3nidine 


20-25 

14. S 

I9-S 

14. S 

I9-S 

14. S 

20-25 
20-25 


Gnu.  a:;H|)|NH 
per  zoo  Gms.  Solvent. 

0.03 
4S-2 

57. S 
39.4 
56 
29.4 
302 
two  layers  f oimed 


Authority. 

(Dehn,  z9z7.) 
(Timofeiew,  Z894.) 
(de  Bru3m,  zSga.) 
(Tiniofeiew,  Z894.) 
(de  Brajm,  zSQa.) 
Cnmofeiew,  Z894.) 
(Delin,  Z9Z7.) 


f< 


Solubility  of  Diphenylamine  and  also  of  Trifhbnylamine  in  Carbon 

Disulfide.    CArctowakl,  Z895.) 

N(CA),  in  cs.. 


NH(C»EU,  in  CS| 

y  Gnuuperzoc? 

Gms.  Solution. 

— 88j        0.87 
-117        0.37 


-83 
-91 

—  102 
-113! 


Gms.  per  100 
Gms.  Station. 

1. 91 

1.56 
1.24 

0.98 


Solubility  of  Diphenylamine  in  Hexane  and  in  Carbon  Disulfide. 

(Etard,  Z894.) 


r. 

Gms.  NH(CJL)i 
per  xoo  Gms.  Sol.  in: 

Hezane. 

CS..- 

-60 

•    •    « 

1.3 

-50 

•    •    • 

2.2 

-40 

•    ■    • 

3-8 

-30 

o-S 

7.2 

—  20 

0.8 

12-5 

—  10 

1-4 

21.6 

f. 
o 

+10 

20 

30 
40 

so 


Gms.  NH(CA)i^ 
per  100  Gms.  Sol.  m: 


Hexane. 
2.6 

3.8 
6.7 

13.8 

47 
94 


cs,. 

33-7 
46.8 

60.9 

76 


283 


DIPHENTLAMINS 


Freezing-point  Data  for  Mixtures  of  Difhenylamine  and  Other 

Compounds. 


Diphenylamine  +  Acetyldiphenylamine 

"  +  Ethylene  Bromide 

-j-  Naphthalene 
-\-  a  Naphthylamine 
+  Nitronaphthalene 
-\-  a  and  fi  Naphthol 
+  Paraffin 
-j-  Phenanthrene 
+  Phenol 
4-  Resorcinol 
4"  P  Nitrotoluene 
4"  2.4  Dinitrotoluene 
4"  tf  Trinitrotoluene 
4-  p  Toluidine 
4-  Urethan 

Diphenylmethylamine        4-  Phenol 

"  -\-o  Chlorophenol 

Hexanitrodiphenylamine    4~  a  Trinitrotoluene 


11 


n 
c« 


l( 


II 
II 
II 
II 
II 


n 


II 
II 


II 


(Bteseken,  19x2.) 
(Dahms,  1895.) 
(Robff,  1895;  Vignon,  1891.) 
(Vignon,  1891.) 

(BatteUi  and  Mutinetti,  1885.) 
Vignon,  1891.) 
(Palazso  and  Battdli,  z88i30 
(Narbutt,  1905.) 
(Pbaip,  1903.) 
(Vignon,  1891.) 
(Giua,  19x5.) 


(I 

«c 


(Vlgnon,  189X.) 

(Pushin  and  Grebenschlkov,  19x5.) 

(Bzaml^,  19x6.) 


44 


(Giua,  X9XS.) 


DIPHENTLAMINS  BLUE. 

Solubility  in  Several  Solvents  at  23* 


(Szathmary  de  Szachinar,  19x0.) 


Solvent 


Gms.  Diphenylamine  Blue 
per  xoo  Gms.  Sat.  Sol. 

Methyl  Alcohol  o .  385 

Ethyl         "  o .  230 


Solvent. 

Acetone 
Aniline 


Amyl 


u 


Gms.  Diphenylamine  Blue 
per  zoo  Gms.  Sat.  SoL 

0.177 
0.39s 


0.049 


DIPHBNYL  SULFIDE  (C«Ht)sS,  etc. 

Freezing-point  lowering'data  for  mixtures  of  (C6H*)sS  +  (CeH^jSc,  (C6Hs)iS  + 
(CsH»),Te,  (CfH«),S  +  (CeH*)A  (CeH»),Se+(C.Hi),Te,  are  given  by  Pascal  (1912). 

DYES. 

Data  for  the  distribution  of  12  dyes  between  water  and  isobutyl  alcohol  at  2$% 
are  given  by  Reinders  and  Lely,  Jr.  (19 12). 


DYSFB08IUM  OXALATE  DysCCsOOs-ioHtO. 

100  cc.  aq.  20%  methylamine  oxalate  dissolve  0.276  gm.  DysCCsOOi. 

ethylamine  "  "       1.787 

triethylamine      "  "      1.432 


II 


ii 


II 


II 


II 
II 


II 
II 


(Grant  and 
James, 
1917.) 


XDE8TIN  and  Edestin  Salts. 

Solubility  in  Aq.  Salt  Solutions  at  25®. 

(Osborne  and  Harris,  1905.) 

The  determinations  were  made  by  shaking  an  exc^  of  the  air-dry  preparation 
with  20  cc.  of  the  salt  solution,  allowing  the  globulin  to  settle  and  determining 
nitrogen  in  10  cc.  of  the  clear  supernatant  solution.  The  edestin  or  edestin  salt 
•pras  ^culated  from  the  N.  The  results  are  given  in  the  form  of  curves.  The 
following;  figures  were  read  from  the  curve  for  the  solubility  of  neutral  edestin  in 
aq.  NaCl. 

Gms.  NaCl  per  20  cc.  Solvent    — >  o .  468    o .  585    o .  702    0.818    o .  935 
Gm.  Edestinper2occ.  Sat.  Sol. -^0.25      0.55      0.92      1.25      1.45 

Curves  are  also  given  for  the  solubility  of  edestin  in  aqueous  solutions  of  many 
other  salts  and  of  the  solubility  of  edestin  chloride,  bichloride  and  sulfate  in  aq. 
soaium  chloride  solutions. 

100  gms.  pyridine  dissolve  0.07  gm.  edestin  at  20-25^.  (Defan,  19x70 

100  gms.  aq.  50%  pyridine  dissolve  9.05  gm.  edestin  at  20-25^  ~   '* 


SLATEBIN  384 

ILATBBIN  QoH»05. 

100  cc.  90%  alcohol  dissolve  0.09  gm.  elaterin  at  15-20.    (Squire  and  Caines,  1905^ 
100  cc.  chloroform  dissolve  4  gms.  elaterin  at  15-20.  "  ** 

and   Salts. 


S(X.UBiLiTY  IN  Water. 

(Can  and  Pyman,  1914*) 

Salt.  Fomula.  f.       Gms.  Hydrated  &lt 

^^  *w.  •*.*«•.  «.        per  100  cc.  Sat.  Sol. 

Emetine  Hydrochloride  C19H40O4N2. 2HCI.7H2O  18  13.1 

"     Hydrobromide    C29H40O4N2.2HBr.4HsO  17-18  1.9 

"      Nitrate  C29H40O4N2.2HNO4.3H2O  17-18  3.7 

"      Sulfate  C29HttO4N2.H2SO4.7H2O  17-18  more  than  100 

SRBIUM  OXALATE  £ri(C>04)i.i4HsO. 

SOLUBU-ITY  IN  Aq.  SULFURIC  Acm  AT  25*. 

(Wirth,  19x3.) 


Nonnality  of 
Aq.  HtS04. 

Gms.  per  xoo  G 

rms.  Sat.  S<M. 

CaIM  PhoMi 

ErA. 

ErtCQOJ,: 

ooluu  rnnpp» 

2.16 

0.329 

0.5144 

Er,(Q(O0,.i4BW) 

3" 

0-493 

0.7708 

<( 

432 

•  0.7036 

1. 10 

U 

6.17s 

1. 10 

1.72 

u 

SRBIUM  Dimethyl  PHOSPHATE  Er2[(CHt)iP04]4. 

100  gms.  HtO  dissolve  1.78  gm.  £r][(CH|)sP04]4  at  25^    (Morgan  and  Jamei,  19x4.) 

ERBIUM  SULFATE  £r,(S04),.8HsO. 

Solubility  in  Water  and  Ag.^HiSOi  at  25*. 

(Wiith,  1912.) 
,-         Gms.  per  xoo  Gms.  ._        ,.^       [Gms.  per  xoo  Gms. 

Nomi^ty  St., Sol.  Solid  Phase.     ^T^^  5at..Sol.  f  Solid  Phase. 

***^*^**       ErA.        Er,(S0J,.  °* '^^*-        ErA-  Er,(SOJ.. 

Water  alone  7. 339      11.94    Ert(SO«)s.8H,0      2. 16     3.98  6.473    Ert(S04)s.8H«0 

O.I    7.389  12.02     "     6.17s  0.9352  I. 521 
0.505   6.249  10.164    "     12.6   0.0852  0.1386    •* 

I.I       5.256     8.549 

ERBIUM  Bromonitrobenzene  SULFONATE  £r(C6HsBr.N0s.S0|,  1.4.2)1.  nzHsO. 

100  gms.  sat.  solution  in  water  contain  6.056  gms.  anhydrous  salt  at  25^. 

(Katz  and  James,  19x3.) 

ERUCIC  ACID  C8Hi7CH:CH(CH,)iiCOOH. 

SOLUBILFTY  IN  ALCOHOLS. 
(Timofeiew,  1894.) 

Gms.  Eradc  Cms.  Enicic 

Alcohol.  t*.         Add  per  xoo  AlcohoL  t*.         Acid  per  xoo 

Gms.  Sat.  Sol.  Gms.  Sat.  Sol. 

Methyl  Alcohol  —  2  2.25  Ethyl  Alcohol  +21.4  63 . 4 

"  "  +18  60.4  Propyl  Alcohol  —  2  10.2 

"  "  21.4  62  "  "  +18  60.5 

Ethyl  Alcohol  -  2  8.24  "  "  21.4  63 


ERYJHRITO.L 


(I>ehn,  19x7  ) 
Holty,x905.) 


a85  STHANl 

ETHANE 


fcAj;^ 

JB    v^n§. 

Solubility  in  Water. 

(Winkler,  1901.) 

t\ 

^. 

/y. 

ff.                   f.           fi. 

/y. 

f* 

O 

0.0987 

0.0982 

0.0132             40     0.0292 

0.0271 

0.0037 

S 

0.0803 

0.0796 

0.0107             50     0.0246 

0.0216 

0.0029 

lo 

0.0656 

0.0648 

0.0087             60     0.0218 

0.0175 

0.0024 

IS 

0.0550 

0 .0541 

0.0073             70     0.0195 

0.013s 

0.0018 

20 

0.0472 

0.0462 

0.0062             80     0.0183 

0.0097 

0.0013 

25 

0.0410 

0.0398 

0.0054             90     0.0176 

0.0054 

0.0007 

30 

0.0362 

0.0347 

0.0049           100     0.0172 

0.0000 

0.0000 

fi  =s  Absorption  coefficient,  i.e.,  the  volume  of  gas  (reduced  to  o® 
and  760  mm.)  absorbed  by  x  voltmie  of  the  liqtiid  when  the  pressure 
of  the  gas  itself  without  the  tension  of  the  liquid  amotmts  to  760  mm. 

j8'  =  Solubility,  i.e.,  the  voliune  of  gas  (reduced  to  o®  and  760  ram.) 
which  is  absorbed  by  one  voltune  of  the  liquid  when  the  barometer 
indicates  760  mm.  pressure. 

q  =  the  weight  of  gas  in  grams  which  is  taken  up  by  100  grams  at 
the  pure  solvent  at  the  indicated  temperature  and  a  total  pressure 
(that  is,  the  partial  pressure  of  the  gas  plus  the  vapor  pressure  of  the 
liquid  at  the  absorption  temperature)  of  760  mm. 

Freezing-point  data  for  mixtures  of  ethane  and  hydrochloric  acid  are  given  by 
Baume  and  Georgitses,  1912,  1914. 

Solubility  of  Ethane  in  Several  Alcohols  and  Other  Solvents. 

(McDanid,  19x1.) 

solvent.  r.  Cocf.A.  Coef.B. 

Methyl  Alcohol  (99%)  22.1  0.4436  0.4102 

"     "       30.2  0.4278  0.3883 

"     "       40  0.3938  0.3436 

"  "  49.8  0.2695  0.2278 

Ethyl  Alcohol  (99.8%)  2^^  04628  0.4282 

"  "  30.T  0.4503  0.4051 

.".,,.         ^®       °-4323    0.3771 
Isopropyl  Alcohol        21.5    0.4620    0.4275 

"  "  29-9    0.4532    0.4081 

"  "  40       0.4400    0.3837 

"  "  60.3    0.4244    0.3478 

Abs.  coef .  i4 = vol.  of  ethane  absorbed  by  unit  volume  of  solvent  at  the  temp,  stated. 
For  definition  of  Bunsen  Coef.  B,  see  fi  above,  and  also  carbon  dioxide,  p.  227. 
Additional  data  for  the  solubility  of  ethane  in  amyl  alcohol  are  given  by  (Friedel 
and  Gorgeu,  1908). 

XTHTL  ACETATE  CH,COOCtH<. 

Solubility  of  Ethyl  Acetate  in  Water  and  Vice  Versa. 

(Merrimaii,  1913,  see  also  Seidell,'  1910.) 

Results  for  Ethyl  Acetate  in  Water.  Results  for  Water  in  Ethyl  Acetate. 

f.  rfj*  of  Sat.  Sol.    Gms.  CH,COOC,m 

ii  per  100  Cms.  HtOj 

O      1.0034       II. 21 

5    1.0022     10.38 

10      1.0009        9.67 

IS  0-999S  90s 
20  0.9979  ^'53 
25    0.9962     8.08 

30    0.9943    7.71 

40    0.9901     7.10 


Solvent. 

f. 

Abs. 
Coef.  A. 

Bunsen 
Coef.B. 

Amyl  Alcohol 

I  22 

0.4532 

0.4196 

<(          If 

30.1 

0.4444 

0.4002 

Benzene 

22.1 

0.4954 

0.4600 

i( 

35 

0.4484 

0.3976 

« 

40.1 

0.4198 

0.3661 

it 

49-9 

0.3645 

0.3081 

Toluene 

25 

0.4852 

0.4450 

(( 

30 

0.4778 

04300 

It 

40.1 

0.4675 

0.4080 

tt 

50.2 

0.4S4S 

0.4013 

tt 

60 

04502 

0.3690 

f. 

d^ofSatSoL 

ums.  H|U  per  xoo 
Gms.CH;c60CiH|. 

0 

0.9280 

2.34 

10 

0.9164 

2.68 

20 

0.9054 

3  07 

2S 

0.9002 

3  30 

30 

0.8953 

3S2 

40 

0.8863 

4.0C 

SO 

•  •  . 

4.67 

60 

•  •  • 

S-29 

■TETTL  ACETATE 


286 


SoLUBiLmr  IN  Water  and  in  Aqueous  Salt  Solutions  at  28^ 

(Euler  —  Z.  phyaik.  Chem.  3I»  365,  '99;  49^  306,  '04.) 


wrolvent. 

Water 
KNO, 

l€ 
it 

« 
it 

it 

NaQ 
it 

u 

M 


Cone,  of  Salt 
Solution. 

'Nor.  Gms.  per' 
maHty.    liter. 

O 

i 

I 

2 

i 

i 

I 

a 

i 

i 

1 

2 


CHaCOOCsHc 

per  Liter. 

""^^^"^^^ 

Gxama. 


Solvent. 


O 
50.59 

loi . 19 

202.38 
18.4 

73.6 
147.2 
14.62 

29.25 

58.5 
117. o 


75.02  NaCl(at  18^) 
67.81        " 

63.40        " 
55.04  Na,S04 

(at  18P) 


C( 


Gram 
Mob. 

0.825 
0.77 
0.72 
0.625 

0.747     65.79 
0.685     65.33 

0.575  50  64  MgS04 

0.41  36.11 

0.745  65.61 

0.677  59-^2  ZnSO* 

0.545    47-99 
0.315    27.74 


(( 


« 


K 


it 
U 


Cone,  of  Salt  CH«COOCA 

Solution.  per  Liter. 

Nor-  Gms.  per  Oram  n— «.- 

mality.    Liter.  Mols.  ^'^"^ 

14.62  0.76  67.0 

29.25  0.67  59.0 

58.5  0.51  45.0 

71.08  0.465  40.96 

35.54  o.6i  54.0 

71.08  0.42  37.0 

16.30  0.733  <54.55 

32.6  0.655  57'^ 

65.21  0.505  44.47 

20.18  0.733  64.55 

40.36  0.653  57.50 

80.73  0.500  44.03 


Additional  data  for  the  influence  of  salts  upon  the  solubility  of  ethyl  acetate  in 
water  are  given  by  Lundin,  191 3.  - 1 

Solubility  of  Ethyl  Acetate  in  Aqueous  Solutionis  of  Ethyl  Alcohol  at  25^. 

(Seidell,  19x0.) 


,  C|H«OH 

nlwnf      ^ 

da  of  Sat 

per  xoocc 

per  100  Gms. 

kllVdlb. 

oul* 

Solvent. 

Solvent. 

0 

0.999 

10 

8.6 

5 

0993 

10. 5 

95 

10 

0.986 

12 

10.9 

IS 

0.974 

IS 

13.3 

20 

0.960 

27 

19.6 

25 

0.945 

44 

37  0 

30 

0.931 

70 

66.7 

35 

0.918 

"5 

132.5 

40 

•     •     • 

00 

00 

Solubility  of  Ethyl  Acetate  in  Aqueous  Ethyl  Alcohol,  Mbthtl 
Alcohol,  and  Acetone  Mixtures  at  20**. 

(Bancroft  —  Phys.  Rev.  3*  zaa,  131,  'ps-'gd.) 

In  Ethyl  Alcohol.  In  Methyl  Alcohol.  In  Acetone. 


Per  X  CC.  CsHiOH. 

Per  X  CC.  CHsOH. 

Per  I  CC.  (CH^)sCO. 

CcHsO.* 

>■  <>  ^ 

CHsC(>OCA.t 

CC.  HiO. 

CHsCobCA. 

ccHsO. 

CH|(:OOCaHi. 

10 

025 

ZO 

1.08 

ZO 

Z.OI 

8 

0.27 

3 

0.68 

5 

0.60 

4 

0.3s 

i-S 

1.69 

2 

0.43 

2 

1.02 

1.29 

2.50 

i-S 

0.47 

1.06 

2.50 

z.o 

4.9 

I.O 

0.63 

065 

S-o 

0.98 

7.0 

0.8 

0.74 

054 

7.0 

1.0 

8.0 

0.51 

z.oo 

0.44 

zo.o 

1.03 

zo.o 

0.25 

0.29 

2.00 
5.00 

*  Satiirated'with  ethyl  acetate. 

t  Saturated  with  water. 

Data  for  the  distribution  of  ethyl  acetate  between  petroleum  and  water,  ben- 
cene  and  water,  and  benzene  and  a  large  number  of  aqueous  solutions,  at  various 
temperatures^  are  given  by  Philip  and  Bramley,  1915. 
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Reciprocal  Solubility  of  Ethyl  Alcohol  and  Water  at  Low  Tem- 
peratures, Determined  by  the  Freezing-point  Method. 

(Pictet  and  Altschul,  1895;  Pickering,  1893.) 


ir.oi 

uma. 
Sp.  Gr.    QHtOHpex 

-  Solid 

r.of 

Sp.  Gr. 

Gma.  • 
QHcOHper       Solid 

Ffeezing. 

Sat.  Sol. 

zooGms. 
Sat.SoI. 

Phase. 

Freezing. 

Sat.  Sol. 

xoo  Gms. 
Sat.  Sol. 

Phase. 

—    I 

0.9962 

2.5 

Ice 

-    23.6 

0.9512 

33-^ 

Ice 

—    2 

0.9916 

4.8 

u 

—    28.7 

0.9417 

39 

M 

-  3 

0.9870 

6.8 

H 

-  33-9 

0.9270 

46.3 

M 

-  S 

0.9824 

"•3 

It 

-  41 

0.9047 

56.1 

II 

-    6.1 

0.9793 

138 

If 

-  50 

68 

M 

-    8.7 

0.9747 

17.5 

II 

-  60 

75 

«< 

-  9-4 

0.9732 

18.8 

11 

-  70 

80 

l« 

—  10.6 

0.9712 

20.3 

11 

-  80 

83s 

M 

—  12.2 

0.9689 

22.1 

II 

—  100 

89.5 

l« 

-14 

0.9662 

24.2 

II 

—  ii8Eutec.  . .. 

93. 5 

"  +CAOH 

-16 

0.9627 

26.7 

II 

-"5 

•    •    • 

96      QHiOH 

-18.9 

0.9578 

29.9 

II 

— iio.s 

•    •    • 

100 

II 

The  result  for  the  eutectic  and  for  the  f.-pt.  of  CiHiOH  are  by  Puschin  and 
Glagoleva,  191 4,  1915;  the  other  data  for  concentrations  of  C2HfiOH  above  70% 
were  obtained  by  exterpolation.  Additional  data  for  the  freezing-point  lowering 
are  given  by  Rozsa  (191 1). 

Freezing-point  lowering  data  for  mixtures  of  ethyl  alcohol  and  hydrochloric 
acid  are  given  by  Maass  and  Mcintosh,  191 3. 

The  distribution  coefficient  of  ethyl  alcohol  between  amylalcohol  and  water 
was  found  by  Fontein  (1910)  to  be  1.13  at  15.5^  and  1.21  at  28^ 

MisciBiLiTY  OF  Ethyl  Alcohol  with  Mixtures  of: 


Benzaldehyde  and  Water  at  0®. 

Benzene  and  Water  at 

I5^ 

(Bonner, 

19x0.) 

(Bonner,  1910.) 

(See  also,  p. 

us.) 

Composition  of  Homogeneous  Mixtures. 

Composition  of  Homogeneous  Mixtures. 

A. 

Gms. 

Gms. 

Gms. 

Sp.  Gr.  of 

Gms. 

Gms. 

Gms. 

Sp.  Gr.  of 

CiH,CH0. 

HiO. 

c,h,oh. 

Mixture. 

QH.. 

HA 

QHiOH. 

Mixture. 

0.957 

0.043 

0.159 

1.02 

0.987 

0.013 

0.170 

0.86 

0.898 

0.102 

0.283 

1. 01 

0.937 

0.063 

0.356 

0.87 

0.800 

0.200 

0.420 

0.99 

*o.9oo 

O.IOO 

0.500 

0.86 

0.700 

0.300 

0.550 

0.98 

0.800 

0.200 

0.860 

0.86 

0.598 

0.402 

0.601 

0.97 

0.700 

0.300 

0.910 

0.88 

♦0.570 

0.430 

0.610 

•    •    • 

0.600 

0.400 

1.07 

0.87 

0.496 

0.504 

0.643 

0.96 

0.500 

0.500 

1. 18 

0.87 

0.394 

0.606 

0.681 

0.95 

0.400 

0.600 

1.22 

0.88 

0.298 

0.702 

0.701 

0.95 

0.300 

0.700 

I. 21 

0.89 

0.200 

0.800 

0.670 

0.95 

0.201 

0.799 

113 

0.89 

O.IOO 

0.900 

0.610 

0.96 

O.IOO 

0.900 

0.97 

0.92 

0.031 

0.969 

0.461 

0.97 

0.020 

0.980 

0.59 

0.94 

Note.  —  The  determinations  were  made  by  gradually  adding  ethyl  alcohol  to 
the  mixtures  of  the  given  amounts  of  water  and  the  other  constituent  until  a 
homogeneous  solution  was  obtained.  The  results  give  the  binodal  curve  for  the 
system.  The  author  also  determined  "tie  lines"  showing  the  compositions  of 
various  pairs  of  liquids  which  may  exist  in  equilibrium.  As  the  two  layers 
approach  each  other  in  composition,  the  tie  line  is  gradually  shortened  and  finally 
r^iuced  to  a  point,  designated  as  the  "  plait  point  of  the  binodal  curve.  This 
point  is  indicated  by  a  *  in  the  above  tables.  The  mixtures  above  and  below  the 
•  correspond,  according  to  their  Sp.  Gr.,  to  the  upper  and  lower  layers  of  the 
system.    See  also,  last  table  p.  289. 

The  distribution  coefficient  of  ethyl  alcohol  between  benzene  and  water  at  2^^ 
was  found  by  Morgan  and  Benson  (1907)  to  be  1.16.  Additional  data  for  this 
system  are  also  given  by  Bubanovic,  1913  and  by  Taylor  (1897). 


ETH7L  ALCOHOL 


i288 


MisaBiLiTY  OF  Ethyl  Alcohol  C 
Bromobenzene  and  Water  at  o*'. 

(Bomier,  1910.) 
Composition  of  Homogeneous  Mixtures. 


see  Note,  p.  287)  with  Mixtures  of: 
Nitrobenzene  and  Water  at  15'. 

(Bonner,  19x0.) 
CompositioQ  of  Homogeneous  Mixtures. 


Gms. 
CABr. 

0.99 

Gms. 

h,o. 

O.OIO 

Gms. 
CH.0H. 

0.115 

Sp.  Gr. 
Sat.  Sol. 

1-34 

Gms. 
r^H.NOi. 

0.965 

Gm.s. 
H,0. 

0-035 

Gms. 
C,H<OH. 

0.248 

Sp.  Gr. 
SatSoL 

1.08 

♦0.96 

0.040 

0.32 

•  •  • 

*o.9i 

0.09 

0.49 

•  •  • 

0.90 
0.80 

O.IO 
0.20 

0.65 

I 

1.07 
0.96 

0.90 
0.80 

O.IO 

0.20 

0.53 
0.86 

1.02 
0.97 

0.70 
0.60 

0.30 
0.40 

1. 19 

0.96 
0.98 

0.70 
0-594 

0.30 

0.406 

1.09 
1.238 

0.94 

0-93 

0.50 

0.50 

1-39 

0-9S 

0.50 

0.50 

I-3I 

0.92 

0.40 

0.60 

1-43 

0.91 

0.40 

0.60 

1-34 

0.92 

0.30 
0.20 

0.70 
0.80 

1-43 
1.36 

0.92 
0-93 

0.30 
0.194 

0.70 
0.806 

1-30 
1. 212 

0.91 
0.92 

O.IO 

0.024 

0.90 
0.976 

1. 16 
0.803 

0.93 
0.92 

O.IO 

0.02 

0.90 
0.98 

0.98 
0.601 

0.93 
0.9s 

MisaBiLiTY  OF  Ethyl  Alcohol  (see 
Benzyl  Acetate  and  Water.  (Bonner,  19x0.) 

Composition  of  Homogeneous  Mixtures. 


Note,  p.  287)  AT  o®  WITH  Mixtures  of: 

Benzyl  Alcohol  and  Water.  (Bonner,  1910.) 
Composition  of  Homogeneous  Mixtures. 


Gms.  CH|.- 

Gms. 

Gms. 

Sp.  Gr. 

Gms. 

Gms. 

Gms. 

Sp.  Gr. 

CQ,.CH,.CH, 

i.     Bfi. 

C,H»0H. 

Sat.  Sol. 

CH,CH*0H. 

HiO. 

QHiOH. 

Sat.  Sol 

0.977 

0.023 

0.120 

I   OS 

0.90 

O.IO 

0.13 

1.03 

0.901 

0.099 

0--3I7 

1.03 

0.80 

0.20 

0.26 

I 

0.80 

0.200 

0.46 

0.99 

0.70 

0.30 

0.3s 

0.98 

0.70 

0.300 

0.58 

0.97 

0.60 

0.40 

0.39 

0.98 

♦0.68 

0.32 

0.60 

•    •    • 

0.50 

0.50 

0.40 

0.97 

0.60 

0.40 

0.69 

0.9s 

0.40 

0.60 

0.41 

0.97 

0.50 

0.50 

0.78 

0.94 

♦0.38 

0.62 

0.42 

•    •    • 

0.40 

0.60 

0.85 

0.94 

0.379 

0.621 

0.417 

0.98 

0.30 

0.70 

0.88 

0.93 

0.30 

0.70 

0.41 

0.97 

0.20 

0.80 

0.88 

0.93 

0.194 

0.806 

0.388 

0.97 

O.IO 

0.90 

0.80 

0.94 

O.IO 

0.90 

0.3s 

0.98 

0.041 

0-9S9 

0.665 

0.9s 

0.04 

0.96 

0.139 

0.99 

Misasn^iTY  of  Ethyl  Alcohol  (see 
Benzylethyl  Ether  and  Water. 

(Bonner,  19 10.) 
(Composition  of  Homogeneous  Mixtures. 


Note,  p.  287)  AT  o®  WITH  Mixtures  of: 
Carbon  Tetrachloride  and  Water. 

(Boimer,  1910.) 
Composition  of  Homogeneous  Mixtures. 


Gms. 

Gms. 

Gms. 

Sp.  Gr. 

Gms. 

Gms. 

Gms. 

\ 

Sp.  Gr. 

QH^CHs.0.CtH|.  H«0. 

CH.0H. 

Sat.  Sol. 

ecu. 

H,0. 

CH»OH. 

Sat.  Sol. 

0.971 

0.029 

0.189 

0.94 

0.961 

0.039 

0.224 

1.36 

0.90 

O.IO 

0.37 

0.92 

0.928 

0.072 

0.347 

1.23 

0.80 

0.20 

0.54 

0.92 

*0.92 

0.08 

0.39 

•    •    • 

0.70 

0.30 

0.67 

0.91 

0.90 

O.IO 

0.4S 

1.20 

♦0.67 

0.33 

0.71 

«    •    • 

0.80 

0.20 

0.67 

IIS 

0.60 

0.40 

0.78 

0.91 

0.70 

0.30 

0.82 

1.07 

0.50 

0.50 

0.87 

0.91 

0.60 

0.40 

0.94 

I  03 

0.40 

0.60 

0.93 

0.92 

0.499 

0.501 

1.04 

I 

0.30 

0.70 

0.96 

0.92 

0.40 

0.60 

I 

0.97 

0.198 

0.802 

0.952 

0.92 

0.25 

0.7s 

1. 105 

0.95 

O.IO 

0.90 

0.86 

0.93 

O.IO 

0.90 

I 

0.93 

0.08 

0.92 

0.793 

0.94 

0.032 

0.968 

0.74s 

0-93 
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Distribution  of  Ethyl  Alcohol  at  25®  (Bugarszky,  1910)  Between: 

Bromobenzene  and  Carbon  Tetrachloride  and       Carbon  Disulfide  and 

Water.  Water.  Water. 

Cms.  CaHtOH  per  Liter.  Gms.  dHtOH  per  Liter.  Gms,  CiHtOH  per  liter. 

CftHftBr  Layer.    H^O  Layer.  CCI4  Layer.      H«0  Layer.  CS»  Layer.        HfO  Layer. 
0.72               18.5                          0.45              18.7  0.27  19. 1 

1.36  36.9  0.93  36.5  1.87  37. 

2.68  68.2  2.55  68.1  10.23  69.3 

MisasiLiTY  OF  Ethyl  Alcohol  (see  Note  p.  287)  at  o®  with  Mixtures  of: 
Chloroform  and  Water.  (Bonner,  19x0.)  Diethylketone  and  Water.  (Bonner,  19x0.) 

O>mpo8ition  of  Homogeneous  Mixtures.  Composition  of  Homogeneous  Mixtures. 


Gnu. 

Gms* 

Gms. 

Sp..Gr. 

Gms. 

Gms. 

Gms. 

Sp.  Gr. 

CHCU. 

H|0. 

CH.OH. 

Sat.  Sol. 

C|H|.C0.CcH». 

HA 

C,H,0H. 

Sat.  Sol. 

0.907 

0.093 

0.434 

1. 19 

0.938 

0.062 

0.136 

0.85 

0.90 

O.IO 

0.45 

1. 18 

0.900 

O.IO 

0.19 

0.85 

0.80 

0.20 

0.60 

1. 12 

0.895 

0.105 

0.201 

0.86 

0.70 

0.30 

0.68 

1.07 

0.800 

0.20 

0.31 

0.87 

O.S93 

0.407 

0.726 

1.04 

0.781 

0.219 

0.317 

0.87 

0.501 

0.499 

0.729 

1.03 

0.702 

0.298 

0.356 

0.88 

*0.420 

0.58 

0.73 

•    •    ■ 

0.600 

0.400 

0.392 

0.89 

0.404 

0.596 

0.733 

1. 01 

0.547 

0.4S3 

0.410 

0.90 

0.300 

0.70 

0.70 

0.99 

0.499 

0.501 

O.41I 

0.91 

0.197 

0.803 

0.672 

0.98 

0.458 

0.542 

0.415 

0.92 

O.IOO 

0.90 

0.61 

0.98 

0.407 

0.593 

0.404 

0.91 

0.088 

0.912 

0.608 

0.98 

Additional  data  for  the  miscibility  of  alcohol  with  chloroform  +  water  mixtures 
are  given  by  Miller  and  McPherson,  1908. 

MisaBiLiTY  OF  Ethyl  Alcohol  with  Mixtures'of  Ethyl  Ether  and 


Water 

AT  0**.      ( 

;CorIiss,  19x4; 

Bonner,  19x0;  see  also  Kremann,  xgxoa.) 

Composition  of  the  Lower  Layer. 

Composition  of 

upper  Lay( 
Gms. 

er. 

Gms. 

Gms. 

Gms. 

Sp.  Gr. 

Gms. 

Gms. 

Sp.  Gr. 

(C,H^«0. 

H^. 

C^H,0H. 

Sat.  Sol. 

(C,H«),0. 

HiO. 

CH<0H. 

Sat.SoL 

O.IO 

0.90 

0.163 

0.970 

•    •    • 

•    ■    • 

•    •    • 

•    •    ■ 

... 

■    •    • 

•    •    • 

•    •    • 

0.957 

0.043 

O.151 

0.757 

0.16 

0.84 

0.297 

0.951 

0.902 

0.098 

0.230 

0.778 

0.178 

0.822 

0.318 

0.945 

0.87 

0.13 

0.26 

0.788 

0.192 

0.808 

0-332 

0.941 

0.85 

0.15 

0.275 

0.794 

0.204 

0.796 

0.34 

0-937 

0.825 

O.I75 

0.292 

0.800 

0.227 

0.773 

0-352 

0.932 

0.79 

0.210 

0.313 

o.8n8 

0.250 

0.7s 

0.36 

0.926 

0.759 

0.243 

0.33 

0.815 

0.293 

0.707 

0-37 

0.916 

.      0.70 

0.30 

0-35 

0.827 

0.335 

0.665 

0-37S 

0.906 

0.645 

0.355 

0.366 

0.839 

0.422 

0.578 

0.38s 

0.886 

0.562 

0.433 

0.385 

0.857 

♦0.49 

0.51 

0.38s 

0.874 

0.49 

0.51 

0.385 

0.874 

The  data  for  the  binodal  curve  given  by  Corliss  and  by  Bonner  agree  closely. 
The  Sp.  Gr.  determinations  of  Corliss  were  made  on  larger  amounts  of  solution 
and  appear  to  be  the  more  accurate.  In  addition,  Corliss  gives  the  specific  gravi- 
ties of  each  layer  of  a  series  of  liquids  in  contact  with  each  other,  and  f  roni  these 
and  the  binodal  curve,  the  above  data  for  the  composition  of  the  several  conjugate 
layers  have  been  calculated.  Data  are  also  given  by  Corliss  for  the  distribution 
of  colloidal  arsenious  sulfide  between  the  two  layers  of  the  system. 

Data  for  the  distribution  of  ethyl  alcohol  between  ether  and  water  and  between 
ether  and  molten  CaCli.6HtO  are  given  by  Morgan  and  Benson  (1907). 
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MisaBiuTY  OF  Ethyl  Alcohol  with  Mixtures  op  Ethyl  Ethbr  and 

Water  at  25**.     (Honba,  zgn-xa.) 


Composition  of  Lower  Laytt. 


Composition  of  Upper  Layer. 


Oat. 

Gms. 
H*0. 

S-77 

6.3 

94.23 
85.7 

7.2 

8 

79.2 
76 

9-7 
13 -3 

70.4 
62.8 

22.1 

50.6 

28.4 

43-4 

*3i.6 

40 

Gms-QH^H. 
O 

8 

13-6 
16 

19.9 

23 -9 

273 
28.2 

28.4  (Plait  point) 

The  binodal  curve  was  determined  in  the  usual  way  (see  Note,  p.  287).  A  series 
of  conjugate  liquids  was  then  prepared  and  the  Sp.  Gr.,-  refractive  index  and 
viscosity  of  each  layer  determined.  From  specially  prepared  curves  for  variations 
of  physical  constants  with  composition  of  mixture,  the  composition  of  the  several 
conjugate  liquids  was  ascertained.  The  results  thus  obtamed,  are  given  in  the 
above  table. 

Data  for  the  miscibility  of  ethyl  alcohol  with  mixtures  of  water,  ethyl  ether  and 
sulfuric  acid  at  o^  and  with  mixtures  of  ethyl  ether,  water  and  ethyisulfuric 
acid  at  o^  are  given  by  Kremann,  1910a. 

MisasiLiTY  of  £thyl  Alcohol  (see  Note  p.  287)  at  o**  with  Mixtures  of: 


Gms. 

Gms. 

Gms. 

(CiHJ,0. 

HA 

CAQiH. 

98.72 

1.28 

0 

94. 5 

2.2 

3.3 

88.5 

3-7 

7.8 

84.4 

4.9 

10.7 

75-1 

8.4 

16.5 

60.8 

155 

23 -7 

43-8 

28.1 

28.1 

35-8 

35.6 

28.6 

316 

40 

28.4 

Ethyl  Acetate  and  Water.  (Bonner,  1910.) 

Composition  <^  Homogeneous  Mixtures. 

A 


Ethyl  Bromide  and  Water.  (Bonner,  z9za) 

Composition  of  Homofteneous  Mixtures. 


Gms.  QioB. 

CH|(XX>CA.     HflO. 

0.92 

0.90 

0.799 

0.699 

0.60 


0.50 
♦0.48 
0.40 
0.30 
0.197 
0.102 


0.080 
O.IO 

0.201 

0.301 

0.40 

0.50 
0.52 

0.60 
0.70 
0.803 

0.898 


Gms.       Sp.  Gr. 
CsH»0H.  Sat.  Sol. 

o.ioo    0.91 


013 
0.228 

0.265 

0.29 

0.30 

0.30 

0.31 

0.31 

0.282 

0.143 


0.91 

0.93 
0.92 

0.9s 
0.9s 

•    •    • 

0.96 
0.96 
0.97 
0.99 


Gms. 
CABr. 

0.967 
0.90 

♦0.83 
0.80 
0.70 
0.60 
0.50 
0.40 
0.30 
O.IO 
0.017 


Gms. 
H«0. 

0.033 

O.IO 

0.17 

0.20 

0.30 

0.40 

0.50 

0.60 

0.70 

0.90 

0.983 


Gms. 
C,H«0H. 

0.240 

0.37 

0.4s 

051 
0.64 

0.754 
0.83 

0.89 

0.89 

0.73 
0.182 


Sp.  Gr. 
Sat.  Sol. 


I 
I 


23 

IS 


1.09 
1.06 

I  03 

I 

0.99 

0.97 
0.97 

0.99 


MisaBiLiTY  of  Ethyl  Alcohol  (see  Note  p.  287)  at  o**,  with  Mixtures  of: 
Ethyl  Butyrate  and  Water.  (Bonner,  191a)    Ethyl  Propionate  and  Water.  (Bonner,  r9io.) 


C!^mpositlon  of  Homogeneous  Mixtures: 


Gms.  Gms. 

C»H,C00CH».    H,0. 


0.97 
0.90 
0.80 
0.70 

0.599 
0.494 

*o.46 
0.40 
0.297 
0.193 

O.IO 


0.030 

O.IO 

0.20 

0.30 

0.401 
0.506 

0.54 

0.60 

0.703 

0.807 
0.90 


Gms.   ' 
C,H,OH. 

0.166 

0.32 

0.483 

0.567 

0.628 

0.659 

0.67 

0.69 

0.693 

0.684 

0.63 


^.(vT. 

Sat.  Sol. 
0.96 

•  •    • 

0.88 
0.89 
0.90 
0.91 

•  •    • 

0.92 

0.93 
0.94 

0.94 


Composition  of  Homogeneous  Mixtures. 

/  »    ..^  ..      .  -.^ 

Gms.  Gmi.  Cms.  Sp.  Gr. 

CACOOC^iNi.    Hfi.  C|H«0H.  Sat.  SoL 

0.977  0.023  0.138  0.90 

0.90  O.IO  0.27  0.90 

0.80  0.20  0.38  0.90 

0.695  0305  0.453  0.92. 

0.60  0.40  0.49  0.91 

0.50  0.50  0.52  0.92 

♦0.46  0.54  0.53 

0.398  0.602  0.532  0.93 

0.30  0.70  0.55  0.94 

0.201  0.799  0.517  0.9s 

O.IO  0.90  0.46  0.96 
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MisaBiLiTY  OP  Ethtl  Alcohcx.  (i 
Ethylene  Chloride  and  Water. 

(Bonner,  1910.) 
Composition  of  Homogeneous  Mixtures. 


Note,  p.  287)  AT  o^  WITH  Mixtures  of: 

Ethylidene  Chloride  and  Water. 
(Bonner,  191a) 

Omposition  of  Homogeneous  Mixtures. 


Gms. 

Gms. 

Gms. 

Sp.  (5r. 

r- 

Gms. 

Gms. 

Gms. 

Sp.  (k. 

CB^acH^a 

H«0. 

QHsOH. 

Sat.  Sol. 

CH|.CH(n|. 

H,0. 

C|H»OH. 

Sat.  Sol. 

0.971 

0.029 

O.19I 

I. IS 

0.985 

0.015 

0.226 

1. 10 

0.90 

O.IO 

0.42 

1.08 

0.90 

O.IO 

0.43 

1.03 

♦0.88 

0.12 

0.46 

•    •    • 

0.805 

0.19s 

0.586 

1. 01 

0.792 

0.208 

0.670 

1. 01 

0.70 

0.30 

0.69 

0.98 

0.70 

0.30 

0.80 

0.98 

♦0.67 

0.33 

0.72 

•    •    ■ 

0.60 

0.40 

0.93 

0.96 

0.60 

0.40 

0.77 

6.96 

0.50 

0.50 

0.99 

0-9S 

0.50 

0.50 

0.82 

0.9s 

0.40 

0.60 

1. 01 

0.94 

0.437 

0.56^ 

0.857 

0.94 

0.30 

0.70 

0.99 

0.94 

0.30 

0.70 

0.88 

0.93 

0.20 

0.80 

0-9S 

0.94 

0.20 

0.80 

0.86 

0.93 

0.09s 

0.905 

0.842 

O.0 

O.IO 

0.90 

0.79 

0.94 

0.02 

0.980 

0.514 

0.97 

0.03 

0.97 

0.576 

0.9s 

MisaBiLiTY  OF  Ethyl  Alcohol  (i 
Heptane  and  Water.   (Bonner,  19x0.) 

Composition  of  Homogeneous  Mixtures. 


Gms. 
Heptane.* 

0.962 

0.90 

0.798 

0.70 

0.60 

0.50 

0.40 

0.30 

0.196 

0.093 


Gms. 
H,0. 

0.038 

O.IO 

0.202 

0.30 

0.40 

0.50 

0.60 

0.70 

0.804 

0.907 


Gms. 
CH»OH. 

0.704 
1.44 

2.37s 
2.82 

306 

3.16 

317 
3.10 

2.96 
2.305 


Sp.  Gr.^ 
Sat.  Sol. 

0.79 
0.80 
0.82 
0.81 
0.82 
0.83 
0.84 
0.85 
0.87 
0.88 


Note,  p.  287)  AT  o*  WITH  Mixtures  of: 
Hexane  and  Water.   (Bonner.  19x0.) 

Composition  of  Homogeneous  Mixtures. 

/ * ^ 

Sp.  Gr. 


Gms. 
Hexane.* 

0.97 
0.90 
0.80 
0.70 
0.60 
0.50 
0.40 
0.20 
O.IO 
0.014 


Gms. 
H«0. 

0.03 
O.IO 
0.20 
0.30 
0.40 
0.50 
0.60 
0.80 
0.90 
0.986 


Gms. 
CH^H. 

0.59 
1.30 

2.04 

2.4s 

2.73 

2.93 
3.00 

2.7s 
2.23 

1.056 


Sat.  Sol. 

•    •    • 

0.77 
0.79 

0.81 

0.82 

0.83 

0.83 

0.85 

0.86 


*  KaUbaum's  Heptane  and  Hexane  "aus  Petroleum  "  were  used. 


MisaBiLiTY  OF  Ethyl  Alcohol  ( 
Isoamyl  Alcohol  and  Water. 

(Bonner,  1910.) 
Composition  of  Homogeneous  Mixtures. 


Note,  p.  287)  AT  ©•  WITH  Mixtures  of: 
Isobutyl  Alcohol  and  Water. 

(Bonner,  19x0.) 
Composition  of  Homogeneous  Mixtures. 


Gms.  (CIL)r 
CH(CH.),0H 

Gms. 

Gms. 

Sp.  Gr. 

Gms.  (CHa)« 
CH.CHiOH 

-    Gms. 

Gms. 

Sp.  (k. 

.     H,0. 

C:,H,OH. 

Sat.  Sol. 

.     H«0. 

C^iH^H. 

Sat.  Sol. 

0.903 

0.097 

O.I16 

0.84 

0.70 

0.30 

0.13 

0.87 

0.90 

O.IO 

0.12 

0.84 

0.589 

O.4II 

0.177 

0.89 

0.797 

0.203 

0.258 

0.85 

0.502 

0.498 

0.194 

0.90 

0.694 

0.306 

0.396 

0.86 

0.50 

0.50 

0.20 

0.90 

0.602 

0.398 

0.427 

0.88 

0.40 

0.60 

0.20 

0.92 

0.497 

0.503 

0.449 

0.89 

0.387 

0.613 

0.204 

0.92 

0.399 

0.601 

0.4S3 

0.90 

*o.3S 

0.65 

0.21 

•    •    • 

0.294 

0.706 

0.434 

0.92 

0.304 

0.696 

0.205 

0.94 

*0.27 

0.73 

0.43 

•    •    • 

0.30 

0.70 

0.21 

0.94 

0.196 

0.804 

0.411 

0.94 

0.20 

0.80 

0.20 

0.9s 

O.IO 

0.900 

0.369 

0.96 

0.132 

0.868 

0.189 

0.96 
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MisaBiLiTY  OF  Ethyl  Alcohol  (see  Note,  p.  287)  at  o*  with  Mixtuikbs  of: 
Isoamyl  Bromide  and  Water.  (Booner,  'to.)     Isobutyl  Bromide  and  Water.  (Bonner,  'nv) 


Composition  of  Homogeneous  Miztuxes. 

Gms. 

Gms. 

Gms. 

Sp.  Gr. 

Gms.(CH|)r 

Gms. 

Gms. 

Sp.Gr. 

CsHuBr. 

H^.        QHiOH. 

Sat.  Sol. 

CHCHiBr. 

H«0. 

CHjOH. 

Sat.  Sol 

0.97s 

0.025      i 

3.251 

1. 10 

0.976 

0.024 

0.200 

1. 18 

*o.96 

0.04        < 

3.36 

•    •    • 

♦0.93 

0.07 

0.42 

■    •    • 

0.90 

O.IO        < 

3.68 

1. 01 

0.90 

O.IO 

0.52 

1.09 

0.80 

0.20 

1.99 

0.96 

0.80 

0.20 

0.83 

1. 01 

0.70 

0.30 

1-37 

0.94 

0.70 

0.30 

I   05 

0.98 

0.60 

0.40 

1-57 

0.93 

0.60 

0.40 

1. 21 

0.96 

0.498 

0.502     : 

1.676 

0.91 

0.501 

0.499 

1.30 

0.94 

0.40 

0.60 

t.7S 

0.91 

0.40 

0.60 

I -35 

0.93 

0.30 

0.70 

I-7S 

0.91 

0.30 

0.70 

1-36 

0.93 

0.20 

0.80 

1. 71 

0.91 

0.20 

0.80 

1.32 

0.92 

O.IO 

0.90 

[.46 

0.92 

O.IO 

0.90 

1.20 

0.93 

0.022 

0.978    : 

[.027 

0.93 

0.047 

0.953 

0.937 

0.94 

MisciBiLiTY  OF  Ethyl  Alcohol  (see  Note,  p.  287)  at-  o*  with  Mixtures  of: 


Isoamyl  Ether  and  Water.    (Bonner,  'lo.) 
O>mposition  of  Homogeneous  Mixtures. 


Mesitylene  and  Water.   (Bonner,  'xo.) 

(Composition  of  Homogeneous  Mixtures. 


Gms.  f(CHa)i 

).-    Gms. 

Gms. 

Sp.  Gr. 

Gms. 

Gms. 

Gms. 

Sp.  Gr. 

CH.CHiCHJA  h,o. 

CHgOH. 

Sat.  Sol. 

CtHiCCH,),. 

H«0. 

QH^H. 

Sftt-Sd. 

0.958 

0.042 

0.368 

0.81 

*o.97 

0.03 

0.48 

•    •    • 

0.90 

O.IO 

0.70 

0.82 

0.963 

0.037 

0.516 

0.86 

♦0.89 

O.II 

0.74 

•    •    • 

0.90 

O.IO 

1.09 

0.85 

0.879 

O.I2I 

0.793 

0.82 

0.80 

0.20 

1.66 

0.84 

0.80 

0.20 

1.20 

0.83 

0.70 

0.30 

2.04 

0.85 

0.702 

0.298 

1-573 

0.83 

0.60 

0.40 

2.32 

0.85 

0.594 

0.406 

1.876 

0.84 

0.50 

0.50 

2.52 

0.85 

0.50 

0.50 

1.98 

0.84 

0.40 

0.60 

2.64 

0.86 

0.40 

0.60 

2.19 

0.85 

0.30 

0.70 

2.68 

0.87 

0.302 

0.698 

2.24 

0.86 

0.199 

0.801 

2.49 

0.87 

0.20 

0.80 

2.14 

0.87 

O.IO 

0.90 

2.28 

0.89 

O.IO 

0.90 

1.87 

0.89 

0.051 

0.949 

1. 615 

0.90 

MisciBiLiTY  OF  Ethyl  Alcohol  (see 
Methyl  Aniline  and  Water.  (Bonner,  '10.) 

' '  (Composition  of  Homogeneous  Mixtures. 


Note,  p.  287)  AT  o®  WITH  Mixtures  of: 
Phenetol  and  Water.    (Bonner,  '10.) 
(Composition  of  Homogeneous  Mixtures. 


r 

(jms. 

Gms. 

Gms. 

Sp.  Gr. 

Gms. 

Gms. 

Gms. 

Sp.  (k. 

CHjNHCH,. 

H,0. 

r,H«0H. 

Sat.  Sol. 

CiHiOCsHi(. 

H,0. 

CHK)H. 

Sat-SoL 

0.959 

0.041 

0.218 

0.96 

0.992 

0.18 

0.157 

0.96 

0.90 

O.IO 

0.37 

0.95 

*o.90 

O.IO 

0.55 

... 

0.795 

0.205 

0.555 

0.93 

0.897 

0.103 

0.554 

0.93 

0.70 

0.30 

0.68 

0.93 

0.798 

0.202 

0.916 

0.90 

*o,66 

0.34 

0.72 

•    •    • 

0.70 

0.30 

1. 18 

0.90 

0.60 

0.40 

0.76 

0.93 

0.60 

0.40 

1-39 

0.89 

0.50 

0.50 

0.84 

0.93 

0.495 

0.505 

1.518 

0.89 

0.40 

0.60 

0.89 

0.93 

0.399 

0.601 

1.560 

0.89 

0.30 

0.70 

0.91 

0.93 

0.30 

0.70 

1.54 

0.90 

0.20 

0.80 

0.87 

0.94 

0.198 

0.802 

1.449 

0.91 

0.098 

0.902 

0.734 

0.9s 

O.IO 

0.90 

1. 21 

0.92 

0.041 

0.959 

0.581 

0.96 

0.082 

0.918 

1. 156 

0.93 
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MisaBiLiTY  OF  Ethyl  Alcohol  (see 
Pinene  and  Water.    (Bonner,  19x0.) 


Note  p.  287)  AT  o**  WITH  Mixtures  of: 
Propyl  Bromide  and  Water.    (Bonner,  191a) 


Composit] 

m  of  Homo 
Gms. 

geneous  Mixtures. 

Oimpasition  of  Homogeneous  Mixtures. 

Gms. 

Gms. 

Sp.  Gr. 

r 

Gms. 

Gms. 

Sp.  Gr. 

CuHt$. 

YLP. 

CJEIiOH. 

Sat.  Sol. 

CHt.CH,.CHtBr.    H^. 

C>H^H. 

Sat.SoL 

0.99 

O.OIO 

0.268 

0.87 

0.975 

0.025 

0.190 

1.26 

♦0.985 

o.ois 

0.47 

•    ■    • 

'0.92 

0.08 

0.42 

•    •    ■ 

0.897 

0.103 

1. 595 

0.85 

0.90 

O.IO 

0.50 

1. 12 

0.79s 

0.205 

2.268 

0.84 

0.80 

0.20 

0.72 

1.06 

0.70 

0.30 

2.67 

0.84 

0.70 

0.30 

0.88 

1.02 

0.60 

0.40 

2.94 

0.85 

0.60 

0.40 

1. 01 

0.99 

0.493 

0.507 

3  135 

0.85 

0.50 

0.50 

1. 10 

0.98 

0.393 

0.607 

3.126 

0.86 

0.40 

0.60 

115 

0.96 

0.293 

0.707 

3  038 

0.86 

0.30 

0.70 

1. 14 

0.95 

0.194 

0.806 

2.799 

0.87 

0.204 

0.796 

1. 12 

0.94 

0.094 

0.906 

2.331 

0.89 

0.096 

0.904 

1.02 

0.94 

0.03s 

0.965 

1,639 

0.91 

6.027 

0.973 

0.687 

0.9s 

MisciBiLiTY  OF  Ethyl  Alcohol  (see 
Toluene  and  Water.    (Bonner,  19x0.) 

Composition  of  Homogeneous  Mixtures. 


Note  p.  287)  at  b®  WITH  Mixtures  of: 

0  Toluidine  and  Water.    (Bonner,  1910.) 
Composition  of  Homogeneous  Mixtures. 


Gms. 
CsH|CHt. 

0.948 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

O.IO 

0.028 


Gms. 
H/). 

0.052 

O.IO 

0.20 

0.30 

0.40 

0.50 

0.60 

0.70 

0.80 

0.90 

0.972 


Gms. 
C^aHfOH. 

0.388 

0.61 

0.95 
.21 

■41 

•53 

•59 

•56 

•44 

•23 
0.817 


Sp.  Gr. 
Sat.  Sol. 

0.87 
0.86 
0.86 
0.86 
0.86 
0.87 
0.87 
0.88 
0.89 
0.91 

0.94 


Gms. 
CH,.C.H4.NH,. 

0.954 
0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.098 

0.027 


Gms. 
HaO. 

0.046 

O.IO 

0.20 

0.30 

0.40 

0.50 

0.60 

0.70 

0.80 

0.902 

0.973 


Gms. 
C|H»OH. 

0.025 
0.21 
0.32 
0.41 

0.455 
0.48 

0.50 

0.50 

0.49 

0.462 

0.262 


Sp.  Gr. 
Sat.  Sol. 

1. 01 

0.93 
0.97 

0.96 

0.96 

0.96 

0.96 

0.96 

0.96 

0.98 


MisaeiLiTY  OF  Ethyl  Alcohol  (see 
Bromotoluene  (b.  pt.  182-3)  and  Water. 

(Bonner,  19x0.) 
Composition  of  Homogeneous  Mixtures. 


Gms. 
BrCsHf.CHf. 

0.98 

0.951 
0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

O.IO 

0.033 


Gms. 
H,0. 

0.02 

0.049 

O.IO 

0.20 

0.30 

0.40 

0.50 

0.60 

0.70 

0.80 

0.90 

0.967 


Gms. 
CH<0H. 

0.33 
0.522 

0.87 

.28 

.54 

.71 
.81 

.89 

.89 

.78 

•533 
•307 


Sp.  Gr. 
Sat.  Sol. 


1.09 
1.06 
0.97 
0.94 

0.93 
0.92 

0.91 

0.90 

0.90 

0.91 

0.92 


Note  p.  287)  AT  o®  WITH  Mixtures  of: 
p  Nitrotoluene  and  Water. 

(Bonner,  19x0.) 

Onnpofiition  of  Homogeneous  Mixtures. 
e    '  ^  ■ ■% 

Sp.  Gr. 
Sat.  Sof. 

1.08 

•    •    • 

0.97 
0.96 
0.92 
0.91 
0.91 
0.91 
0.91 
0.91 
0.92 

0.93 


Gms. 

Gms. 

Gms. 

N0,.C.H4.CH, 

.     H,0. 

CH^H. 

0.978 

0.022 

0.253 

*o.95 

0.05 

0.50 

0.90 

O.IO 

0.84 

0.80 

0.20 

1.29 

0.70 

0.30 

1-57 

0.60 

0.40 

1-73 

0.506 

0.494 

1.782 

0.398 

0.602 

1.868 

0.294 

0.706 

1. 816 

0.20 

0.80 

1.63 

O.IO 

0.90 

1.30 

0.056 

0.944 

1. 105 
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MisaBiUTY  OF  Ethyl  Alcohol  (see  Note  p.  287)  at  o^  with  Mixtures  ofz 


0  Xylene  and  Water.    (Bonner,  19x0.) 

Composition  oC  Homogeneous  Mixtures. 


m  Xylene  and  Water.    (Bonner,  1910.) 

Composition  of  Homogeneous  Mixtures. 


Gms. 

Cms. 

Gms. 

Sp.  Gr. 

Gms. 

Gms. 

Gms. 

Sp.  Gr. 

0  CA(CH,)t. 

H,0. 

CHgOH. 

SAt.Sol. 

m  C^{CB^. 

H,0. 

QHiOH. 

Sat.  Sol. 

0.971 

0.029 

0.352 

0.89 

0.967 

0.033 

0.388 

0.88 

♦0.96 

0.04 

O.S3 

•    •    • 

0.90 

O.IO 

0.81 

0.87 

0.90 

O.IO 

0.93 

0.87 

0.80 

0.20 

1.30 

0.85. 

0.786 

0.214 

132 

0.87 

0.70 

0.30 

1. 61 

0.86 

0.70 

0.30 

1-53 

0.87 

0.60 

0.40 

1.77 

0.86 

0.60 

0.40 

1.72 

0.87 

0.50 

0.50 

1.90 

0.87 

0.50 

0.50 

1.87 

0.87 

0.40 

0.60 

1.98 

0.87 

0.40 

0.60 

1.96 

0.88 

0.30 

0,70 

2.01 

0.88 

0.30 

0.70 

1.94 

0.88 

0.20 

0.80 

1.87 

0.89 

0.20 

0.80 

1. 81 

0.89 

O.IO 

0.90 

1-53 

0.90 

o.p^i 

0.969 

1. 19 

0.93 

0.023 

0.977 

1. 168 

0.92 

Additional  data  for  the  system  elhyl  alcohol,  m  xyl 

ene,  water  at  0^, 

19%  41% 

63^  and  100^  are  given  by  Holt  and  Bell, 

I9I4. 

, 

p  Xylene  and  Water.    (Bonner,  zgxo.) 

Compositk 

>n  of  Homogeneous  Mixtures. 
Gms.          Gms.        Sp.  Gr. 

Composition  of  Homogeneous  Mixtures. 

Gms. 

Gms. 

Gms. 

Gms. 

Sp.  Gr. 

#  QHiCCHJ,. 

HflO. 

CH»0H. 

Sat.  Sol. 

P  C,H|(CH,),. 

H^. 

CH^H. 

Sat.  Sol. 

0.966 

0.034 

0.306 

0.84 

0.50 

0.50 

1.68 

0.86 

*0.92 

0.08 

0.57 

•  •  « 

0.40 

0.60 

1.77 

0.86 

0.90 

O.IO 

0.65 

0.8s 

0.292 

0.702 

1-743 

0.87 

0.80 

0.20 

I. OS 

0.85 

0.193 

0.807 

1.625 

0.88 

0.70 

0.30 

1-35 

0.8s 

O.IOO 

0.90 

1-39 

0.89 

0.60 

0.40 

1.56 

0.8s 

o.ois 

t        1       <    t       . 

0.985 

0.863 
•1       t 

0.93 

The  coefficient  of  distribution  of  ethyl  alcohol  between  oOve  oil  and  water  is 
0.026  at  3**  and  0.047  at  30^.  (M^yer,  1901;  1909.) 

100  gms.  cottonseed  oil  (0.922  Sp.  Gr.)  dissolve  22.9  ems.  ethyl  alcohol  at  25^. 
100 gms.  ethyl  alcohol  dissolve  1 1 .75  gms.  cottonseed  ofl  at  25®.    (Wroth  and  Rcid,  '16.) 

Distribution  op  Ethyl  Alcohol  between  Cottonseed  Oil  and 

Water  at  25®.     (Wroth  and  Reid,  rgiS.) 

Gms.  CtH^OH  per  roo  cc.  , 

Oil  Layer.  HjO  Layer. 

0.2083      6-147    29.5 

0.2251      6.738    29.9 

0.2515      6.835    27.1 

0.2783      6.876    24.7 

0.3017  8.682  28.7 

Data  for  the  reciprocal  solubility  of  ethyl  alcohol  and  turpentine  are  given  by 
Vezes  and  M online,  1904,  1905-06. 

Data  for  the  system  ethyl  alcohol,  water,  petroleum  are  given  by  Rodt  (1916). 

ETHTLAMINES  C2H».NHs,  (C,H«)2NH,  (CsHO>N. 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  for  mixtures  of  ethylamine  + 
water,  diethylamine  -+-  water,  and  triethylamine  +  water  are  given  by  Guthrie, 
l88d  and  by  Pickering,  1893. 

Tne  solubility  of  ethylamine  and  of  diethylamine  in  water  at  60^,  calculated 
from  the  vapor  pressures  determined  by  an  aspiration  method,  are  given  by  Doyer, 
(1890)  as  follows: 

«^^^  Vapor  Pressure  in     Ostwald  Solubility     Btinaen  Absorption 

mm.  Hg.  Ex.  I  (see  p.  327.)        Coef.  (see  p.  927.) 

C2H6NH2  64.5  321  263 

(CaH6)2NH  233  89  73 

Data  for  the  solubility  of  triethylamine  in  water  at  high  pressures  are  given  by 
Kohnstamm  and  Timmermans,  1913. 
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ETH7LAMINES 


Solubilities  op  Di  Ethyl 
Amine  and  Water.* 

(Lattey  — Phfl.  Mag.  [6]  zo^  39S,  '05.) 


Gms.  NH(CsH5)s 
per  100  Gms. 


t*. 

ISO 
148 
146 

145 
144 


Aqueous 
laTer. 

21.7 
23.6 
24.8 
26.3 
28.0 
31-0 


143.5  (critt.)    37-4 


Amine 
Layer. 

590 

55-5 

53-5 
51.0 

49  o 
45  o 


Distribution  op  Tri  Ethyl  Amine 
BETWEEN  Water  and  Amyl 
Alcohol  at  25°. 

(Herz  and  Fischer — Her.  37,  4751,  '04.) 
Gms.  N(CsH6)t  Mlllimols  NCCA). 


per  xoo  cc. 


Aqueous 
Layer. 

0.0885 
0.1683 
0.1866 
0.2502 


Alcoholic 
Layer. 


2.299 

4-457 

4.922 
6.491 


per  10  cc. 


Aqueous 
Layer. 

0.0875 

o . 1664 

0.1846 
0.2474 


Alcoholic 
Layer. 


2.273 
4.408 

4. 868 
6.418 


TriethyLUONE  N(CsHs)s. 


Solubility  in  Water.* 

(Rothmund,  1898.) 


Gms.  N(C|H|)s  per  xoo  Gms. 


f. 


Gms.  N(C|He)i  per  xoo  Gms. 


Aq.  Layer. 

Amine  Layer. 

Aq.  Layer. 

Amine  Layer 

18.6  (exit,  temp.) 

SI -9 

40 

3-65 

96.48 

20                      14.24 

72 

SO 

2.87 

96.4 

25                         7  30 

95  18 

55 

2-57 

96.3 

30                        5  80 

96.60 

60 

2.23 

96.3 

35                        4.58 

96.5 

65 

1-97 

96.3 

Solubility  of  Triethylamine  in  Water  and  in  Aq.  Ethyl  Alcohol 

AT  Different  Temperatures.* 

(Meerburg,  xQoa.) 


Water. 

X3-33%  Alcohol. 

38.98%  Alcohol. 

.^8.84%  Alcohol. 

6o.x6%  Alcohol. 

Gm.N(CH^j 
t*.        per  100 
Gms.  Sol. 

,          Gm.N(CHOi 
*•.      per  xoo 
Cms.  Sol. 

i           Gm.N(CH»J, 
t*.       per  xoo 
Gms.  Sol. 

Gm.NCCHj, 
t*.       per  100 
Gms.  Sol. 

Gm.  N(Cja^ 
t*.       per  100 
Gms.  Sol. 

69.2 

1-7 

38.3       8.2 

54.5 

22.8 

73-4 

31.2 

76-77      71.2 

30.8 
23.1 
18.7 

5.6 

8.5 
25.8 

317      139 
28           21.6 

26.4      30.6 

45 

33-4 

31.4 

29.8 

51.1 
63 -7 

65 -4 
51.6 

42.1 

33-3 
40.6 

50.6 

74-75    75 
72-73    80 

18.7 

195 
20.5 

20.5 

37-2 
51-8 
68.6 

84 

24,9      40.5 
24.2      49.8 
24.1      60.7 
24           69.7 

30.3 
28.5 

35 

68.5 
82.2 
91.8 

40.9 
34.2 

33 
34.7 

54.7 
70.6 

77.5 
SS 

20.5 

89.7 

23.5      76.6 

405 

91 -3 

21.2 

92.4 

24           81.5 

25.8 
26.5 

95-5 
96.1 

24.2      87.4 
25           92 

Note.  —  Results  for  triethylamine,  water  and  ethyl  ether,  and  for  triethyl- 
amine, water  and  phenol  are  also  given  by  Meerburg. 

100  gms.  abs.  methyl  alcohol  dissolve  57.5  gms.  NH(CeH6)a  at  19.5^ 
100  gms.  abs.  ethyl  alcohol  dissolve  56  gms.  NH(C«H5)i  at  19.5**. 

(de  Bruyn,  xSQaO 

*  Determinations  made  by  "Synthetic  Method/'  see  Note,  p.  x6. 
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Distribution  of  Ethylamines  Between  Water  and  Toluene. 

(Moore  and  Winmill,  191a.) 

Results  at  I8^  Results  at  25''.       Results  at  32.35' 


Amin*.  ^SifS^''*  Partition     ^Sut^''*    Partition    ^SSST'    ^^^ 

(CiEU)NHs  0.0756  26.09  0.1159  19.13  0.1287  1476 

"  0.0886  26.14  0.0999  19. II  0.2479  H-79 

(CiEU)sNH  0.0484      2.14  0.0483      1.59  0.1200      1.093 

"  0.0503      2.14  0.0416      1.59  0.1104      1.095 

(CiEU)3N  0.0189      0.131  0.0104      0.099  0.0132  0.069 

"  0.0191      0.131  0.0131      0.099  0.0133  0.069 

Similar  data  for  triethylamine  at  25^  and  at  other]  temperatures  are  g^ven  by 
Hantzsch  and  Sebaldt,  1899,  and  by  Hantzsch  and  Vagt,  1901. 

Data  for  ternary  systems  composed  of  triethylamine,  water  and  each  of  the 
following  compounds:  naphthalene,  cane  sugar,  KCl,  KtCOi,  KtS04  and  KSCN, 
are  given  by  Timmermans  (1907). 

BTHTL,  DiSTHTL  and  TriETHTLAMINE  HYDBOCHLORIDBS,  etc. , 
Solubility  of  Each  in  Water  and  in  Chloroform  at  25**. 

^ '  (Peddle  and  Turner,  1913.) 

Solubility  in  Water.  Solubility  in  CHO,. 
Amine  Salt.  Formula.  Gms.  Amine  Salt     Gms.  Amine  Salt 

per  xoo  Gms.  I^.  per  100  Gms.  CHOs. 

Ethylamine     Hydrochloride    CtH5.NH2.HCl  279.9  o-i? 

Diethylamine  "  (CtH6)2NH.HCl  231.7  29.45 

Hydrobromide  (CtH6)2NH.HBr  311 .6  46 .65 

Hydroiodide     (CjHs^tNH.HI  377.2  71.56 

Triethylamine  Hydrochloride  (C2H6)3N.HC1  137  i7-37 

Hydrobromide  (CaH6)8N.HBr  1 50 . 6  23 .  44 

Hydriodide       (CsH6)sN.HI  370  92.2 

BTH7L  BBOmDE  CsH^Br. 

Solubility  in  Ethbr.     (Parmentier.  zSga.) 
**.  —13*'  o.  12.  22.5.  32. 

Gms.  CiHsBrper  100  gms.  Ether  632        561       462       302        253 
Solubility  of  Ethyl  Bromidb,  etc.,  in  Water. 

(Rex,  1906.) 

Grams  per  loo  Grams  H^O  at: 
Dissolved  Substance.  /  ^  ^ 

O*.  lO*.  20*.  30"*. 

Ethyl  Bromide  i .  067  o .  965  0.914  o .  896 

Ethyl  Iodide  0441  0.414  0.403  0.415 

Ethylene  Chloride  0.922  0.885  ^- ^^9  o . 894 

Ethylidene  Chloride  0.656  0.595  ^SS^  0.540 

ETH7L  BUTY&ATE  CiHtCOOCsHs. 

Solubility  in  Water  and  in  Aqueous  Ethyl  Alcohol  Mixtures  at  ao*. 
100  g.  HtO  dissolve  0.5  g.  ethyl  butyrate  at  22®.  (Traube.  1884.) 

100  cc.  HiO  dissolve  0.8  cc.  ethyl  butyrate  at  20®.  (Baacnft,  i89s<) 

100  cc.  ethyl  butyrate  dissolve  0.4  —  0.5  cc.  H|0  at  20®. 

Per5cc.  (cc.  HjO  10         6         4         2.96    2.10 

Ethyl  AlcohoUccCsHTCOOCjHB      0.34    0.96    2.47    4         6 

ETHTL  CARBAMATE  (Urethan)  CO(OC2H6)NH,.    See  also  p.  741. 
Solubility  in  Several  Solvents  at  25°.    (u.  s.  p.  vin.) 

Solvent.  Water.         Alcohol.  Ether.      Chloroform.     GlyceraL 

Gms.  C0(0CjH6)NH»      |  ,  ,, 

per  100  gms.  solvent     {     ^°°+       ^^         '«>         ??  33 
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(CJH,)A 
Rbciprocal  Solubility  up  Ethbr    and  Water. 


(Dobfaie— Z. 


.  Chem.  34*  6x91  '97;  Sdmndce — Ihid,  14*  334,  '94;  St.  Tolloczko  —  Ibid.  »o,  407. 

*96.) 


Solubility  of  Ether  in  Water. 
Lower  Layer  —  Aqueous. 

.     Giiis.(CsHc)20  per  xoo  Cms. 


Solubility  of  Water  in  Ether. 
Upper  Layer  —  Ethereal. 

Cms.  HsO  per  100  Cms. 


»  .    *— 

Water. 

Solutioa. 

Ether. 

Solatioo. 

0 

13.1a 

II  .6 

1. 01 

I.O 

s 

II. 4 

10. a 

06 

I. OS 

10 

95 

8-7 

12 

1. 12  (2.6,  S.) 

IS 

8.3 

7.6 

.16 

115 

20 

6  95 

6-5 

20 

1.20  (2.65,  S.) 

25 

6.05 

S-7 

.26 

1.26 

30 

54 

S-i 

33 

^3^ 

♦40 

4-7 

4S 

52 

1.50 

♦50 

4-3 

41 

73 

1-7 

♦60 

3-8 

3  7 

83 

1.8 

♦70 

3-3 

3-3 

2 

04 

2.0 

♦80 

a. 9 

3.8 

2 

25 

2.2 

BAtiani  nuda  by  St 

DtheticMc 

ithod. 

100  cc.  HsO  dissolve  8.11  cc.  ether  at  22^;  vol.  of  solution,  107.145  cc.,  Sp. 

Gr.  0.9853- 

100  cc.  ether  dissolve  2.93  cc.  HiO  at  22^;  vol.  of  solution,  103.282  cc.;  Sp.  Gr. 

0.7164.  (Herz.  X898.) 

More  recent  determinations  of  the  solubility  of  ethyl  ether  in  water,  agreeing 
closely  with  the  above  data,  are  given  bv  Osaka,  191  o. 

Data  for  the  temp.-pressure  diagram  of  ether-water  are  given  by  Scheffer,  1912a. 

80LUBILITY  OP  Ether  in  Aqueous  Solutions  op  Hydrochloric 

Acid. 

(Sdxuncke  —  Z.  physik.  Chem.  14*  334,  '94;  in  38.52%  HQ,  Draper — Chem.  News,  3s  87t  '77*) 


In 

38-5  a  % 
cc.  Ether 

HQ.            In  31.61  %Ha. 

In  20  %  HCl. 

CC.  Ether            Gms.  per  x 

Gram  HsO. 

cc.  Ether  Gms.  per  x  g.  HjO. 

t: 

per  100  cc 
SolTcnt. 

per  100  cc.                 __, 
SalTe&t.                   Ha. 

(CA)fO. 

per  100  cc.     _„         ,^  w,  V  ^ 
•solvent.       HQ.        (CsH«)sO. 

-6 

181 

149'                       0.4622 

1-387 

67.2      0253      0.5637 

0 

177  S 

142                         0.4622 

1.308 

583      0253      0.4863 

+6 

I7»-5 

131. 5                    0.4622 

1.2075 

51. I      0.253      04231 

'S 

163 

121.7(14®)        04622 

I . 1075 

40. 5    0.253    0.3299 

30 

158 

III. 9  (20. 8*^)  0.4622 

I   0005 

33.1      0.253      0.2688 

36 

»35 

104. 2               0.4622 

0.9360 

275      0.253      0.2221 

In  12.58  %HC1. 

In  3.65  %  HQ. 

»•. 

Gc.  Ether  per      Gms.  per  x  Gnun  HsO. 

cc.  Ether  per       Gms.  per  x  Gram  HjO. 

xoocc.! 

Solvent.        HQ.       (CfH«)jO. 

xooccSotTent.        HCl.         (CsHs)^. 

-6 

a6 

.45          0.144     02106 

19   23 

0.0308     0.1454 

0 

83 

.19          0.144     0.1748 

•    •    • 

...               ... 

+6 

«9 

.18          0.144     0.1503 

14-31 

0.0308     0.1070 

«S 

»5 

.61           0.144     O.I2IO 

H.83 

0.0308     0.0868 

30 

13 

.76          0.144     0.1059 

10.52 

0.0308     00769 

36 

13 

.70          0.144     00970 

9.24 

0.0308     0.0673 

The  above  data  are  recalculated  and  discussed  by  jattner,  1901. 
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Data  for  the  solubility  of  ethyl  ether  in  carbon  dioxide  at  high  presBures  are 
given  by  Sander  (191 1-12).  The  determinations  were  made  by  usine  quite  small 
amounts  of  ether  and  observing  the  pressure  at  which  a  drop  of  liquid  just 
appeared  or  disappeared  in  a  mixture  of  known  weight  per  cent  composition. 
The  results  give  the  "^;as  curve"  for  constant  temperature  and  when  plotted  in 
connection  with  the  "  liquid  curve"  (see  COi,  p.  233),  give  the  complete  pressure 
—  concentration  diagram. 

Freezing-point  lowering  data  for  mixtures  of  ethyl  ether  and  hydrochloric  add 
are  given  by  Maass  and  Mclntodi  (1913). 

Solubility  of  Ethbr  in  Aqueous  Salt,  Etc,  Solutions  at  i8^ 


Aq.Solo- 
tionof: 

Water 

KNQ, 

KCl 

LiCl 

NaCl 


Liter  Added 
Salt 


IOI.I9 

73-6 

42.48 
58.5 


(Eoler,  1904.) 
per  100  oc 


Solvent. 
7.8 


Aq-Sohi- 
tiooof: 


5 
4 

S 
4 


4 
7 

S 


Na«S04 
Mannite 

I^S04 

U 


tt 


l.p« 

Added 
Sdt. 

59  54 
91.06 

49 
122. s 

245- 


(QAM> 
per  xoooc 


3-7 
6.7 
6.6 

455 


Solubility  of  Ethyl 


SolveoL 


Water 

o.siiNal 

o.siiNaBr 

o.siiNaa 

o.siiNaF 

o.5fiNa«S04 

o.snNatCiOi 

o.5nNatMo04  4.39 

o.5fiNa«W04    4.12 


Gmi. 

(CA)jO 

perxoocc. 

Solvent. 

S.70 
4.6ft 

4.48 

4.15 
4.30 

4.22 


Solvent. 


Ethbr  in  Aq.  Salt  Solutions  at  28^ 

Cnwein.  19x5.) 

Cms. 

(CiHJiO 

per  xoocc 

Solvent. 


Solvent. 


.5nNa«P04  417 

.5nNatAs04  4.20 

.S»Hg(CN),  5. 71 

.S»NH4N0*  S.37 

.5nFeCU  5.09 

•  SnNatCrA  4-84 

.S»FeS04  4.33 

.5nAlt(S04)s  3 -95 


o.  5  fiNa  Succinate 
o.  5  fiNa  Citrate 
o.  5  fiNa  Acetate 
o.  5  fiNa  Tartrate 
o.siiNaPhthalate 
o .  5  If  Na  Cinnamate 
o .  5  n  Na  Benzoate 
o .  5  fiNa  Salicylate 


Cms. 

per  xoooc. 
Solvent. 

4.68 

4.19 

4.  IS 
4.12 

5.88 

6.29 

5-99 
6.44 


o 

0.5  »  Am.  Oxalate  4. 74       o.  5  iiNa  Benzene  Sulfonate  6.05 


Solubility  of  Ethyl  Ether  in  0.91  Per  Cent  (Physiological  Norkal 

Saline)  Aqueous  NaCl  Solution. 

(Bennett,  19x2.) 

Determinations  made  by  freezing-point  method.    Ether  of  4f  *"  0.720  used. 

cc.  (C|Hi)«0 

(at  X5*)  per  100 

cc  Aq.  Na(X 

18.37 

15.58 
13.20 

II. 31 

9.60 

8.33 
7.40 

Purified  ether  prepared  from  methylated  spirit  gave  slightly  higher  results. 
Solubility  of  Ethyl  Ether  in  Aq.  Sulfuric  Acid  at  o^ 

(Kxenuum,  19XOA.) 


GiDfl.  (CsH|)/> 

f. 

per  xooGms. 

Aq.  NaQ. 

0 

13   08 

5 

II. 15 

10 

9-45 

IS 

8.10 

20 

6.87 

25 

5.96 

30 

S-30 

Gmi.  per  xoo  Gms.  Homoseiieoitt  Mixture. 


Gmi.  per  xoo  Gms.  Homoqeneous  Miztuze. 


(C,HJ*0. 
24.2 

24.8 

43-9 
34 


H«0. 
34.5 

35-4 

157 
26.1 


H,S0.. 

41.3 
39.8 
40.4 

39-9 


(CH.)^. 
16. 1 

6.1 

53.8 


42.7 
78 
8.5 


H«SO|. 
41.2 

15-9 
37.7 


Data  for  the  system  ethyl  ether,  ethyl  alcohol,  water,  sulfuric  acid  at  o*  are  also 
given. 
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Solubility  of  Ethbr  in  Aqueous  Ethyl  Alcohol  and  in  Aqueous 

Methyl  Alcohcxl  Mixtures  at  20^. 

(Banooft.  1895-) 
In  Ethyl  Alcohol.  In  Methyl  Alcohol. 

Per  5  cc.  CiH»OH.  Per  5  cc.  CAOH.  Per  i  cc.  CH/)H.  Per  x  cc.  CH/)H. 


ccHgO.- 

cc.(CAW).t 

ccH/).» 

oc 

(CA)«0.f  a.H*0. 

cc.  (CiHOsO. 

cc.H«0. 

cc.  (C,H4)A 

SO 

I  30 

445 

7          10 

113 

0.83 

1.80 

25 

1.70 

4 

7.8          7 

0.8s 

0.64 

3 

10 

2.41 

3  87 

8           4 

0.60 

0.52 

5 

8 

3-3S 

3.10 

10           2.5 

0.56 

0.44 

10 

6 

S.io 

2.08 

IS           1-8 

0.63 

0.4S 

IS 

S-2I 

6 

1.77 

17s        I 

1.23 

*  Saturated  with  ether. 

t  Saturated  with  water. 

The  System  Ethyl  Ether-Malonic  Aod- Water  at  is*.    (QobUe,  1897.) 

Results  for  Conjugated  Liquid  Layers  Formed    Results  for  the  Liouid  Layers  in 
when  Insufficient  Malonic  Acid  to  Satu-  Contact  with  Excess  of 

rate  the  Solutions  Was  Present.  Malonic  Acid. 


Gms.  pel 

100  Gnu.  Lower  . 

Gms.  per  xoo  Gmi.  Upper 

Gnu 

(.  per  xoo  ( 
Liquid. 

Gms. 

Layer. 

Layer. 

Solid  Phiae. 

'Malonic 
Acid. 

H*0. 

Ethyf 
Ether. 

Malonic 
Add. 

H«0. 

Ethyl 
Ether. 

Malonic 
Add. 

H«0. 

Ethyl. 
Ether. 

0 

92.23 

7.77 

0 

X.20 

98.80 

8 

0 

92 

Malonic  Add 

4.63 

87.42 

7.94 

0.72 

1.54 

97-74 

9.96 

0.42 

89.61 

« 

ZX.60 

79.92 

8.48 

2.19 

I  99 

95.82 

19.41 

2.79 

77.80 

« 

20.45 

69.55 

9.99 

5.0I 

3-o8 

91.91 

27.22 

5.23 

67.54 

M 

27.43 

60.57 

12 

9.52 

5.19 

85.29 

35.51 

10.73 

53-75 

U 

33  63 

47.45 

18.80 

21.89 

13.42 

64.91 

46.48 

20.86 

32.66 

U 

34.17 

35.81 

30.02 

30.44 

25.37 

44.19 

51.33 

26.30 

22.36 

U 

31. II 

26.76 

42.12 

3111 

26.76 

42.12 

57. 37 

39.10 

3.52 

u 

Data  for  the  system  ethyl  ether,  succinic  acid  nitrile  and  water  are  given 
by  Schreinemakers,  18^8. 

Data  for  the  extraction  of  formic  acid  from  water  by  ether  are  given  by  Daldii^ 
Janney  and  Wakemann,  19 13. 

BTHTL  FORBIATE  HCOOCsHf. 

100  grams  water  dissolve  10  grams  ethyl  formate  at  22^  Cnsabe,  1814.) 

ETHTL  laTHTL  KETONK  CH,.CO.CtHs. 

Solubility  in^Water.   (Rothmund;  1898.) 
By  synthetic  method,  see  Note,  page  16. 

^         Gms.  Ketone  per  too  Gms.  „         Gms.  Ketone  per  xoo  Gms. 

Aq.  Layer.  Ketone  Layer.  Aq.  Layer.  Ketone  Layer. 

—  10  34.5  89.7  90  16. 1  84.8 

+10  26.1  90  no         17.7        80 

30  21.9  89.9  130  21.8        71.9 

SO  17.5  89  140         26  64 

70  16.2  85.7  i5i.8(crit.temp.)44.2 

The  accuracy  of  Rothmund's  data  is  questioned  by  Marshall  (1906)  and  the 
following  new  determinations  given. 

V.  64.7*.         65.5'.        73.6'.        9I.O*.  IS*.  73. 6\ 

Wt  %  Ketone  in  Mixture    18.15    18.08      18      18.08    88.2    85.05 

Data  for  the  reciprocal  solubility  of  ethyl  methyl  ketone  and  water,  containing 
1.5%  ethyl  alcohol,  are  given  by  Bruni  (1899,  1900).  This  system  is  of  interest 
particularly  on  account  of  having  both  an  upper  and  a  lower  critical  point. 

Freezing-point  data  for  mixtures  of  ethylmethyl  ketone  and  water  are  given  by 
Timmermans  (191 1)  and  by  Bruni,  1899,  1900. 


BTHTL  KETONK 
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DiXTHYL  KXTONB  (Propione)  (CiHt)tCO. 

Solubility  in  Water.    (RoUmumd.  1898.) 

The  determinations  were  made  by  Synthetic  Method,  see  p.  16.    The  critical 
temperature  could  not  be  reached  and  high  accuracy  is  not  damied  for  the  results. 


r. 


Gms.  Diethyl  Ketone 
per  xoo  Gms. 


r. 


Diethyl 
per  100  Gms. 


Aq.  Layer.  Ketone  Layer. 


100 

3.68 

93  10 

120 

4.0s 

90.18 

140 

4.76 

87.01 

160 

6.10 

83-33 

Aq.  Layer.   Ketone  Layer. 
20  4 .  60  ... 

40  3-43        97  42 

60  3.08        96.18 

80  3.20        94-92 

ETH7L  PROPIONATE  C>H»COOCtHi. 

Solubility  in  Water  and  in  Aqueous  Ethyl  Alcohcx^  Mixtures. 

(Pfeiffer,  2892;  Bancroft,  1895.) 

oc.  BjP  to  Cause  Separation  of  a  Second  Phase  in 

luztures  of  the  Gtvoi  Amounte  of  Alcohol 

and  3  oc  Portions  of  Ethyl  Propionate. 

2.32 

6.87 

12.3s 
19.17 

27.12 
36.84 

50-42 

00 


oc  Alcohol 
in  Mixture. 

3 
6 


9 

12 

IS 

18 

21 
24 


Crnnbe,  1884O 


100  grams  HgO  dissolve  1.7  grams  ethyl  propionate  at  22^ 

DiXTHTL  Diacetyl  TARTRATE   (CHOCOCH,)i(COOC>Hs)i. 

Freezing-point  lowering  data  (solubility,  see  footnote,  p.  i)  for  mixtures  of 
diethyl  diacetyl  tartrate  and  each  of  the  following  compounds  are  given  by 
Scheuer  (1910):  m  nitrotoluene,  ethylene  bromide,  phenol  and  naphthalene. 
Results  for  dietnyl  diacetyl  tartrate  and  naphthalene  are  also  given  by  Palazzo 
and  Batelli  (1883). 

BTHTL  VALB&ATE  CJIiCOOCHt. 

ETHTL  (Iso)  VALERATE  (CH,),.CH.CH2COOCsHf. 

Solubility  of  Each  in  Water  and  in  Aqueous  Alcohol  Mixtusbs  at  20^. 

(Pfdiier.  1893;  Banooft,  i89S<) 

TOO  CO.  water  dissolve  0.3  cc.  ethyl  valerate  at  25^. 
xoo  cc.  water  dissolve  0.2  cc.  ethyl  iso  valerate  at  20®. 
100  cc.  ethyl  iso  valerate  dissolve  0.4+  cc.  water  at  20®. 


Mixtures  of  Ethyl  Alcohol, 
Ethyl  Valerate  and  Water. 


Mixtures  of  Ethyl  Alcohol, 
Ethyl  Iso  Valerate  and  Water. 

Fter  5  cc.  Ethyl  Alcohol 


Icoho 

I.*    ccHiO.t 

cc.  Alcohol.* 

ccHsO.f 

ccHjO. 

cc.  Ethyl 
laoValecate. 

3 

1.42 

39 

53  13 

• 

9 

7.18 

45 

63.60 

10 

0.15 

15 

14  13 

57 

90.53 

8 

023 

21 

22.40 

72 

131 .0 

6 

0.46 

27 

31.62 

8i 

180.0 

S 

0.72 

33 

41.62 

4 

1.23 

and 


*  oe.  Alcohol  in  mixture. 
cc.  HgO  added  to  cause  the  separation  d  a  aeoood  phase  in  mizttireB  of  the  given  amoimti  gf  alcohol 
3  cc.  portioos  of  ethyl  yalerate. 
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^"*'  Sqlxtbility  IN  Watbr  AND  IN  Alcohol. 

(Bunaen  and  Carius;  Winkler,  1906.) 

o      0.226    0.0281  SolubiUty  in  Alcohol. 

S  0.191  0.0237  f.  li'vita^AlcSSA 

10  0.162  0.0200  o  359*5 

15  0.139  0.0171  4  337.5 

20  0.122  0.0150  10  308.6 

25  0.108  0.0131  15  288.2 

30  0.098  0.0118  20  271 -3 

For  fi  and  q  see  Ethane,  p.  285. 

Solubility  op  Ethylene  in  Aqueous  Solutions  of  Alkali  HYDROzn>BS» 

Etc.,  at  I5^     (BiUitzer,  1902.) 

Results  in  terms  of  the  Ostwald  Solubility  Expression  /.    See  p.  227. 

Solubility  Jvk  S  Aq.  Solution  ot  Noiinality: 
Aqoeous  Solution  of:      / — — — — — *• — ^ 

O.X.  0.25.  0.5.  0.75.  XwO. 

KOH  0.154  0.144  0.130  0.118  0.1056 

NaOH  0.153  0.144  0.128  0.114  o.ioi 

NH4OH  ...  0.157  0.156  0.155  0.154 

^NasS04  0.1525  0.1425  0.127  0,109  0.093 

In  HfO  alone  o.  1593 

Solubility  of  Ethylene  in  Methyl  Alcohol  and  in  Acetone.    (Levi,  1901.) 
Results  in  terms  of  the  Ostwald  Solubility  Expression  /.    See  p.  227. 

I*.       In  Methyl  Alooiiol.       In  Acetone.  I*.      In  Methyl  Alcohol.        In  Acetone. 

o  3  3924  40652  30  1.8585  1.8680 

10  2.8831  3-35^  40  1.3432  1.0852 

20  2.3718  2.6278  50  0.8259  0.2772 

25  2.II54  2.2500  60  0.3506  ... 

'  The  formulas  from  which  the  above  figures  were  calculated  are:  ^ 

In  Methyl  Alcohol,        /  =  3-3924  —  0.05083  t  —  o.ooooi  fi. 
In  Acetone,  /  =  4.0652  —  0.06946^  —  0.000126/*. 

Solubility  of  Ethylene  in  Several  Solvents.    (McDaniel.  xgn.) 

Solvent.        f.      AbB^Coef.      Bum«  solvent.      f . 

Benzene      22       3.010        2.786         Heptane     22.4 
35        «.6ss        2.353  "  35 

"  so        2.482        2.  ICO  "  39 

Hezane       22       3.038       2.8141       Acetone      20 
^     "  35        2.826        2.505  "  35  _ 

?     "  45        2.586        2.219         Limonene  22        no  constant  equilibrium 

Abs.  Coef.  A  =  vol.  of  ethylene  absorbed  by  unit  vol.  of  solvent  at  temp,  stated. 
For  definition  of  Bunsen  Coef.  /9,  see  carbon  dioxide,  p.  227. 
The  Coef.  of  Abs.  fi  of  ethylene  in  Russian  petroleum  is  o.  1 64  at  i  o^  and  o.  1 42  at  20*. 

(Gniewosz  and  Waffisx,  1887.) 

Freezine-point  data  (solubility,  see  footnote,  p.  i)  for  mixtures  of  ethylene  and 
methyl  ether  are  given  by  Baume  and  Germann,  191 1,  1914. 

ETH7LENS  BROIIIDE  C>H4Br,. 

F.-PT.  Data  for  Mixtures  of  Ethylene  Bromide  and  Other  Compounds. 

Ethylene  Bromide  +  Naphthalene  (B«ud,  191 1;  Dahms,  1895.) 

+  fi  Naphthol  (Bruni,  1898.) 
4-                 +  Picric  Add  (Bruni,  1898.) 

+  Paraldehyde  (Pateno  and  Ampdia,  1897.) 

+  Phenol  (Dahms,  x89s;  Paterno  and  Ampola,  X897O 

+  Toluene  (Band,  19x2.) 

+  Bromotoluene  (Pateno  and  Ampola,  1897.) 

+  <>  Xylene  "  •• 


Abs.  Coef. 
A. 

3.463 
3.186 

Bunaen 
Coef.^. 

3.207 

2.824 

3. no 

3.722 

2.571 
2.308 

2.290 
2.046 

M 

BTRTUNl  CTANIDE 


3Q2 


BTH7LBNS  CTAIODE  CiH4(CN)i. 

Distribution  Between  Water  and  Chloroform.  (Hantach  and  Vact,  igox.) 

Gm.  Mob.  CaH<(CN),  per  Liter.  .     ^ 
Aq.  LayerfcT        CHCU  Layer,'  Ct-  *  ct* 

o  o.oySiS  0.0464  1.69 

10  0.0787  0.0463  1.70 

30  0.079Z  0.0459  X.72 

Additional  data  for  the  influence  of  KOH,  KCi  and  HCi  on  the  above  diatri- 
bution  are  also  given. 


DiXTHTLBNS  ETHEB  (CH,OCH,),. 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  are  given  for  mixtures  of 
diethylene  ether  and  water,  by  Unkovskaja,  1913. 


Tetraphenyl  ETH7LBNS  (C«Ht)sC:C(C»Ht)s. 

Freezinff-point  data  for  tetraphenyl  ethylene  +  silicotetraphenyl  are  given  by 
Pascal  and  Normand  (19 13). 

fi  BUCAIMB  CiiHtiNOt  and  Salts. 
100  cc.  H|0  dissolve  0.296  gm.  anhydrous  fi  eucaine  at  20^. 
100  cc.  oil  of  sesame  dissolve  3.49  gms.  anhydrous  fi  eucaine  at  20**. 
100  cc.  aniline  oil  dissolve  66.6  gms.  anhydrous  fi  eucaine  at  20^ 
100  cc.  HsO  dissolve   2.5  gms.  fi  eucaine  hydrochloride  at  1 5-20' 

i%  alcohol       "       9       "        "  "  ^* 

25       "         "         lactate 

12.5 


} 


100  cc.  0070 
100  cc.  HtO 
100  cc.  90%  alcohol 
100  cc.  CHCU 


it 
« 


f< 


fi 


« 


it 


<f 


20 


«< 


(Za]ai. 
1910.) 

(Squire  and 
Caines, 
1905.) 


EUROPIUM  Bromonitrobenzene  SULFONATE  Eu[C«H,Br(i)NOt(4)SQt(2)],.- 

loHtO. 
100  gms.  sat.  solution  in  water  contain  6.31  gms.  anhydrous  salt  at  2^^ 

(Katz  and  James,  19x3.) 

FATS. 

Solubility  op  the  Fatty  Acids  Obtained  from  Several  Sources  in 
Alcohol  and  in  Benzene.    (Dubois  and  Fade,  1885.) 


Crude  Fatty 
Acid  of: 


Gms.  Fat  per  xoo  Gms.  Abs.  Alcohol  at: 


Gms.  Fats  per  xoo 
Gms.  Benacnc  at  xs*. 


o*.  xo*.  a6*. 

2.48  5.02  67.96  14- 70 

2.51  6.05  82.23  15-89 

S  13.78  137.10  26.08 

5.63  XI. 23  118.98  27.30 

xo.6x  24.81  158.2  69.61 

2.37  4.94  47.06  13.53 

MisciBiLiTY  OF  Fats  and  90  Vol.  Per  Cent  Alcohol  at  37®.   (Vandevelde,  19x10 
Mixtures  of  fats  and  alcohol  in  various  proportions  were  shaken  twice  daily  for 
8  days  and  the  volume  of  each  layer,  as  well  as  its  composition,  determined. 

Composition  of  Mixture' 


Mutton 

Beef 

Veal 

Pork 

Butter 

Margarine 


Mixture. 

Alcohol  +  Cocaline 


u 


u 
« 
tt 


cc.  Alcohol 

as 
20 

15 

xo 
5 


«< 
tt 
tt 


tt 
tt 
tt 
tt 


Alcohol  +  Butter  Fat    25 

20 

IS 
xo 

5 

as 
20 

IS 
xo 

S 


Alcohol  +  Olive  Ofl 
it  tt 


tt 
tt 

tt 


u 
tt 
tt 


cc.  Fat 

5 
10 

IS 
20 

5 
xo 

IS 
20 

5 
xo 

IS 
20 

25 


Volume  after  Agitation.  Gms.  Fat  per  Gma.Akdbol 
*  >      xoo  Gms.     per  xoo  Gms. 

cc.  Fat    Alcohol  Layer    Fat  Layer. 


oc  Alcohol 

25-4 
19.2 

13 
6.7 
I.I 

25.1 
19.2 

13 
71 
2 

24.7 
19.  2 

13 

75 
2.2 


4.6 
X0.8 

17 

23  3 
28.9 

4-9 
X0.8 

17 
22.9 

28 

5-3 
X0.8 

17 
22.5 

27.8 


4 
5 
7 
9 

13 
3 
3 
4 
5 

14 
2 
2 
2 
2 

7 


9 
6 

2 

I 

5 
5 

7 

X 

3 

4 
4 
5 


19.4 
x6.2 

13s 

12.2 
XX. 4 

17.4 

14. 1 
X4.I 

II. 4 

95 
XI. 2 

8.7 

8.7 
8.8 

T.6 


For  other  data  on  the  solubility  of  fats  see  Ewers  (191  o)  and  Louise  (1911)* 


303  FLUOBENE 

FLUOBXNK  (Diphenylenemethane)  CeH4.CHs.CeH4. 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  are  given  by  Kremann  (191 1 J 
for  mixtures  of  fluorene  and  each  of  the  following  compounds:  0,  m  and  p  dintro- 
benzene,  1.3.5,  trinitrobenzene,  dinitrophenol,  dmitrotoluene,  trinitrotoluene  and 
picric  acid. 

FLUORESCEIN  CioHuQe. 

100  gms.  HiO  dissolve  0.005  gm.  fluorescein  at  20-25^  (Dehn,  1917.) 

100  gms.  pyridine  dissolve  13.29  gms.  fluorescein  at  20-25^  ** 

100  gms.  aq.  50%  pyridine  dissolve  37.22  gms.  fluorescein  at  20-25*^  *' 

FORMALDEHYDE,  Solid  Polymers  (CHsO)n. 

Solubility  of  the  Six  Well-Defined  Solid  Polymers  of  Formal- 
dehyde IN  Water.     (Auerbach  and  Barachall,  1908.) 

Name.  Fonnula.  m.  pt.  Gms.  per  xoo  oc.  Sat.  Solution  in  Water. 

Paraformaldehyde  (CHsO}n+^HiO      150-160  20-30  gms.  at  18^ 

a  Polyoxymethylene  (CHsO)n  163-8  11  gms.  at  18-25** 

fi  Polyoxymethylene  (CHsO)n  163-8  3.3  gms.  at  18**,  about  4  at  25* 

-y  Polyoxymethylene  {CHiO)n  163-5  *^  than  o.i  at  18**.  o.i  gm.  at  25* 

i  Polyoxymethvlene  (CH20)n  169-70  practically  insoluble 

a  Trioxymethylene  CiHsQi  63-4  17.2  at  i8^  21.1  at  25** 

All  are  insoluble  in  alcohol  and  ether  except  trioxymethylene. 
Solubility  of  Trioxymethylene  in  Aq.  Sodium  Sulfite  Solutions  at  15®. 

(Lumi^  and  S^ewetx,  1902.) 

Gms.  NatSQg  per  100  cc.  HsO  5        10       20       25      28  (sat.) 

Gms.  CsH^Oaperioocc.  sat.  sol.      22        24        26        27      27 

Data  are  also  given  for  the  solubility  of  various  mixtures  of  trioxymethylene 
and  sodium  sulfite  in  water  at  15^. 

The  distribution  coefficient  of  formaldehyde  between  water  and  ether  is  8.5  at 
O^  and  9.23  at  20^.  (Hantzach  and  Vagt,  zgox^ 

FOBMAMIDE  HCONHs. 

Solubility  in  Water,  Determined  by  the  Freezing-point  Method. 

(EnfcUah  and  Turner,  19x5.) 

Gms.                                   Gms.  Gms. 

fof      HCONHi    Solid     f  of      HCONHs       SoKH  PHm*  **  ®*        HCONH,  SoUd  Phase. 

SoBdif.      perioo     Phase.  SoEdif.     per  100         Sohd Phase.  goUdif.       per  100     ^"*<l *'«»«• 

Gms.  HtO.                          Gms.  HiO.  Gms.  H^. 

— o  o  Ice  —31. 1  116. 4            Ice  —37-6  267  HCONH* 

—  2.7  9.93  "  -42.5  169                  "  -294  3698          " 

-S-7  17.87  "  -454  187.8  HCONH2.H1O  -21.9  540.3           " 

—II  35.45  "  -40.4  218.3               "  -I4S  836.8           " 

—  23.6  81.93  "  —40  241.4               "  —  6.4  1780              " 

Similar  data  are  also  given  for  formamide  +  formic  acid  and  formamide  + 
propionic  acid. 

o  and  p  ChloroTOBMANIUDES  Cl.CeH«NH.CHO. 

Freezing-point  lowering  data  for  mixtures  of  0  and  p  chloroformanilide  are 
given  by  King  and  Orton,  191 1. 

FOBMIC  ACm  HCOOH. 

Solubility  in  Water,  Determined  by  Freezing-point  Method.   (Faucon,  zgxo.) 

^^  Gms.  HCOOH  ^^  Gms.  HCOOH  «o.f         Gms.HCXX>H 

S<*^-  niixtuie.  8ohdif.  'Murture.  ^°*'**-  Mixture. 

o  o  -30  S3  -40  74.2 

-S  ".5  -35  57. 6  -30  79 

—  10  23  —40  62.5  —20  84.2 

—15  32  -45  66.5  -10  89.4 

—20  39.2  —  49Eutec.  70  o  95 

—25  46.5  -45  71.7  +8.51  100 
Similar  data  for  mixtures  of  97.4%  formic  acid  and  water  are  given  by  Kremann, 
1907- 


FORMIC  AdD  304 

Distribution  of  Formic  Acid  Between  Water  and  Benzene  at  13-15^ 

(v.  Georgievics,  19x3.) 
A  small  separatory  funnel  was  used  and  the  acid  in  each  layer  titrated  with  o.x 
n  NaOH,  usuig  phenolphthaleine  as  indicator. 

Gms.  HCOOH  Found  per:  Gnu.  HCOOH  Found  per: 

35  oc.  H^  Layer,  isocc.  C»H« Layer.  35  oc  H|0  Layer.  150 cc  CA Layer. 
1. 016                    0.016                              2.365  0.03s 

1.539  0.031  3.826  0.062 

1.800  0.024  5*874  O.II4 

2. 112  0.031         ^  7  836  0.138 

The  distribution  ratio  of  formic  add  between  water  and  benzene  was  found  by 
King  and  Narracott  (1^09)  to  be  i  to  0.0242  at  room  temp. 

Freezing-point  lowenng  data  (solubility,  see  footnote,  p.  i)  are  given  for  mix- 
tures of  formic  acid  and  dimethylpyrone  by  Kendall,  1914. 

FUMABIC  ACm  COOH.CH:CH.COOH. 

MALEIC  ACm  COOH.CH:CH.COOH.     (See  also  p.  398.) 

Solubility  in  Water.    (Vaubei,  1899.) 

100  gms.  water  dissolve  0.672  gm.  fumaric  acid  at  165^ 

100  gms.  water  dissolve  50  grams  maleic  acid  at  100°. 

Data  for  the  distribution  of  fumaric  acid  between  water  and  ether  at  25^  are 
given  by  Chandler,  1908. 

FUBFUBOL  C«H|OCHO. 

Solubility  in  Water.    (Rothmund,  1898.) 

Determinations  by  Synthetic  Method,  for  which  see  p.  16. 

^       Gms.  C«!IdOCHO  per  loo  Gma.  ^  Gms.  C«Hi0CH0  per  loo  Gms. 

Aq.  Layer.      Furfurol  Layer.  Aq.  Layer.      Furfurol  Lajrer. 

40         8.2  93.7  100         18.9  83.5 

50         8.6  93  iio         24  78.5 

60  9.2  92  115  28  74.6 

70        10.8  90.7  120         34.4  68.1 

80        13  89  122.7  (crit.  t.)  51 

90        15.5  86.6 

OADOUNIUM  CobaltiCTANIDE  Gds(CoCeNe)s.9HiO. 

1000  gms.  aq.  10%  hydrochloric  acid  dissolve  1.86  gms.  of  the  salt  at  25^ 

(James  and  WOlara,  i9z60 

OADOUNIUM  aLTCOLATE  (^t(CsH|0i)i.2H,0.  , 

1000  cc.  HjO  dissolve  14. 147  gms.  of  the  salt  at  20^    (Jantsch  and  GrOnkiaut,  igit-^is^ 

OADOUNIUM  Magnesium  NITRATE,  etc. 

Solubility  of  Double  Nitrates  of  Gadolinium  and  Other  Metals  in  Conc. 
Nitric  Acid  of  Jy  =  1.325  ( -51.59  Gm.  HNOi  per  100  cc.)  at  16*.  a»ntsch.  19x2.) 

Gms.  Hydiated 
Salt  Formula.  Salt  per  Liter 

Sat.  Solutnn. 

Gadolinium  Magnesium  Nitrate  lGd(N08)6]sMg8. 24!!^  35^-3 

Nickel  "  "         Ni3      "  400.8 

Cobalt  "  «         Co»     "  4SI-4 

"  Zinc  "  "         Zna     "  472-7 

OADOUNIUM  OXALATE  Gds(Cf04)i.ioHA 
Solubility  in  Aqueous  Solutions  of  Sulfuric  Aero  at  25*.    (Wirth,  xgia-) 

Solid  Phase. 

Gd2(QO4)s.ioHi0 

(( 

u 


Normality  of 

Gms.  per  loq 

Gms.  Sat.  Sol. 

Aq.H,S0«. 

GdA. 

Gd,(CO«).. 

2.16 

0.1883 

0.3005 

311 

0.3010 

0.4803 

432 

0.43S9 

0.6956 

6.I7S 

0.707 

1. 128 
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Solubility  of  Gadolinium  Oxalate  in  Aqueous  20%  Solutions  of 
Mbthylamine  Oxalate,  Ethylamine  Oxalate  and  Triethylaminb  Oxalate. 

(Grant  and  James,  19x7.) 
Sdvoit.  Gms.  GdiCCpj,  per 

xoo  cc.  Solvent. 

Aq.  20%  Methylamine  Oxalate  0.069 

"        Ethylamine         "  0.360 

"        Triethylamine     "  0.883 

GADOLINIUM  Dimethyl  PHOSPHATE  Gds[(CH<)sP04]<. 

100  gms.  H2O  dissolve  23  gms.  Gdi[(CHt)sP04]6  at  25"^  and  6.7  gms.  at  95^ 

(Moxgan  and  James,  19x4.) 

GADOLINIUM  SULFATE  GdiCSOOt-SHA 

Solubility  in  Water.    (Benedkks,  1900.) 

^W       ^"•'g^^^''*  Solid  Phase. 

o  3.98  '  Gd2(S04)8.8HiO 

10  3-3 

14  2.8 

25  2.4  " 

34.4  2.26  " 

Solubility  of  Gadolinium  Sulfate  in  Aqueous  Solutions  of: 

Sodium  Sulfate  at  25^    (BiaaeU  and  James,  19x6.)       Sulfuric  Acid  at  25^.    (Wirth,  19x3.) 
Gms. per  100 Gms. HfO.  Nonnality  Gms. per  100 Gms. Sat. Sol.  _  ...  _, 

-    Na^/Gd.(SOJ..-  ^^^'  ollS^^  '    GdA-WsOO,.   -    ^^"^• 

o  2.15  Gds(S04)t.8HsO  o  1.793  2.981    Gdt(S0«}t.8£W) 

0.43  2.06  "  0.1  1.98  3.291  " 

0.47  0.76  Gd»(S04)i.Na«S04.2H40    0.505  2.365  3.931  " 

1.26  0.17  "  I.I  2.29  3.807  " 

3.01  0.07  "  2.16  1.789  2.974  " 

7.46  0.05  "  6.175  0.528  0.8777  •* 

27.40  0.05  "  12.6  0.0521  0.0867  " 

GADOLINIUM  SULFONATES. 

Solubility  in  Water.  ^^^ 

Salt.  Fonnula.  **siSt?2??S    Authority. 

Gms-H/). 

^^'^TsSS      JGd[Ca(NO0SO,]..7aO  IS    43.8   {  ^^'^' 

"^S^eS^ie  i  G<I[C^r(NQ.)SO.(x4..)I..roH^  »S     6.31  {  ,^.;^, 

GALACTOSE  CcHiA.    See  also  Sui;ars,  pages  695-7. 

100  gms.  saturated  solution  in  pyridine  contain  5.45  gms.  CeHiiO«  at  26*^, 

density  of  solution  »  1.0065.  (Hohy,  1905.) 

100  gms.  HsO  dissolve  68.3  gms.  galactose  at  20-25^  (Dehn,  9x7.) 

100  gms.  aq.  50%  pyridine  dfissolve  6.83  gms.  galactose  at  20-25*.  " 

GALUC  ACID  3.4.5,   (OH),C<HsCOOH.H|0. 

Solubility  in  Aqueous  Ethyl  Alcohol  at  25**. 

(Seidell,  19x0.) 


Wt.  Per  Cent 

C^LOHin 

Solvent. 

<^ofSat.SoL 

Gms.  CiHi                 wr*    p^_  fVnf 

^^^f^GnS^        ^OHin     ^.ofSat.Sol. 
Sat.  SoL                 S°^~'- 

Gms.  C^i 

(0U),CXm.Bd0 

per  xoo  Gms. 

Sat.  Sol. 

0 

1.002 

I. IS                60          0.9S7 

16 

10 

0.992 

2                     70          0.946 

18 

20 

0.983 

4.2                  80          0.933 

19.9 

30 

0.977 

75                 90          0.919 

21.2 

40 

0.972 

10.6                  9S           0.911 

21.6 

SO 

0.96s 

13.4                100           0.902 

22.2 

100  gms. 

HjO  dissolve 

0-95  gni*  gallic  acid  at  15*.             (Greenish  and  Smith,  X903.) 

100  gms. 

H2O  dissolve 

33.  3  gms.  gallic  acid  at  loo^ 

(U.  S.  P.  VUI) 
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Solubility  of  Gallic  Acid  in  Organic  Solvents  at  25*. 

(SeideU,  1910.) 

Solvent.  Density  of  Solvent.  ^wjTT"         C00H.IL0  per  xoo 

Solution.  Q^  g^^  5^ 

Acetone  rfi6  =  0.797  0.941  25.99 

Amylalcohol  (iso)  io  =  0.817  0.834  5.39 

Amylacetate  ^  =  0.875  0.878  2.72 

Benzene  d»  =  c.873  0875  0.022 

Carbon  Disulfide  dss  =  1.258  1.262  0.042 

Ether  (abs.)  d»  =  0.711  0.718  1.370 

Ethylacetate  dn  =  0.892  o .  91 1  3 .  610 

The  amount  of  gallic  acid  dissolved  by  carbon  tetrachloride,  chloroform  and 
toluene  was  too  small  for  estimation. 

100  gms.  glycerol  dissolve  8.3  gms.  C6Hi(OH)iCOOH.HiO  at  25'.  (U.  S.  P.  vm.) 
100  gms.  95%  formic  acid  dissolve  0.56  gm.  gallic  acid  atji9.4°.       (Aschan,  19x5.) 

OIBMANIUM  DIOXIDE  GeO,. 

100  gms.  HsO  dissolve  0.405  gm.  GeOt  at  20^,  and  1.07  gms.  at  loo^  (Winkkr.  1887.) 

OIBMANIUM  (Mono)  SULFIDE  GeS 

GERMANIUM  (Di)  SULFIDE  GeSi. 

100  gms.  HiO  dissolve  0.24  gm.  GeS 

100  gms.  HiO  dissolve  0.45  gm.  GeS|.  (Winkler,  1887.) 

GLASS. 

For  data  on  the  solubility  of  glass  in  water  and  other  solvents,  see: 

(Cowper,  1882;  Emmerling,  1869;  Bdhling,  1884;  Kreusler  and  Henhold,  1884;  Kohlnttuch,  1891; 
F0nter,  1892;  Mylius  and  FOzster,  1889;  189a;  Wartha,  1885;  Nicolardot,  19x6.) 

OLOBUUN  (Serum). 

Solubility  in  Aqueous  Magnesium  Sulfate  Solutions. 

(Galeotti,  1906;  Scaffidi,  1907.) 

The  precipitated  globulin  (from  oxblood)  was  not  dried,  but  pressed  between 
filter  paper,  and  an  excess  introduced  into  each  MgS04  solution.  After  constant 
agitation  for  12  hours,  the  saturated  solution  was  filtered,  weighed  and  evaporated 
to  constant  weight,  the  coagulated  globulin  then  washed  to  disappearance  of  SO4 
and  dried  and  weighed. 


Results  for  10®. 

Results 

for  25^. 

Results  for  40®. 

Results'for  55®. 

Results  for  70®. 

Gms.  per 

100  Gms. 
Sol. 

Gms.  per 

zoo  Gms. 

Sol. 

Gms.  jper 

xoo  Gms. 
Sol. 

Gms.  per 

100  Gms. 
Sol. 

Gms.  per  100  Gms. 
Sat.  Sol. 

MsS0«. 

Globulin. 

MgS04. 

Globulin. 

MgSO«. 

Globulin. 

)^gS04. 

Globulin. 

'MgS0«.  Globulin. 

0.06 

0.07 

0.06 

0.07 

0.06 

0.42 

0.40 

1. 14 

0.71       0.34 

0.18 

0.34 

0.21 

0.61 

0.31 

1.42 

0.88 

2.14 

252      o.ss 

0.65 

1.63 

0.63 

2.20 

0.61 

5-39 

1.60 

3-34 

4.74       114 

2. II 

3-3S 

2.28 

5-56 

1.92 

8.31 

5-64 

5.06 

6.83        I. 17 

432 

4.42 

3. 35 

6.07 

5.40 

8.63 

10.81 

310 

9.22        1.76 

13  63 

2.6q 

16 

403 

14.72 

3 

13.84 

2. II 

13 • 29        I 

20.86 

0-37 

21.30 

0-95 

18.47 

1.02 

17.90 

0.69 

15.38       0.37 

24.18 

0.18 

25-47 

0.03 

27.03 

o.oi 

17.67       0.07 

The  coagulation  curve  and  freezing-point  curve  are  also  given. 

GLUCOSE  d  CeHi«Oe.H«0.    See  also  Sugars,  pages  695-7. 

100  gms.  H«0  dissolve  82         gms.  glucose  at  20-25^      (Defan,  19x7.) 

100  gms.  pyridine  "        7.62       "         "  "  « 

100  gms.  aq.  50%  pyridine        "       4917       "         "  "  •* 

100  gms.  trichlor  ethylene         "        0.006     "         "  15* 

(Wester  and  Brains,  19x4.) 

aLUTAMINIC  ACID  CsH6NH,(C00H)s. 

Data  for  the  solubility  of  glutaminic  acid  in  aq.  salt  solutions  are  given  by 
WQrgler  (1914)  and  Pfeiffer  and  Wurgler  (1916). 


Gnv.  GluUminic  Add. 

f. 

HQ  per  100  cc. 
StX.ScL 

o 

3IS 

lO 

34. S 

20 

38 

30 

42.5 

40 

47 

so 

52 
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QLTTTAMINIC  ACID  H7DB0CHL0BIDE  CiH|NHs(COOH)s.HCL 

Solubility  in  Water.     (Stoiuenberg,  191a.) 

(The  following  results  were  taken  from  the  diagram  given  by  the  author.) 

Gms.  Glutaminic  Add. 
t*.  HD  per  100  oc 

Sftt.SoL 

60  S7 

70  62 

80  67.5 

90  74 

100  81 

20  1.4  (sol.  sat.  with  HCl) 

QLUTARIC  ACID  (Pyrotartaric)  (CHs)i(COOH)i. 

Solubility  in  Water.   (Lamouroux,  1899) 

V,  o\  IS*.  to*.  35*.  so*.  6s*. 

Gms.  (CH2)»(C(X)H), 

per  100  cc.  solution  42.9    58.7    63.9    79.7    95.7    111.8 

100  gms.  9^%  formic  acid  dissolve  55.62  |^ms.  glutaric  acid  at  i8.6^  (Aadun,  1913.) 
Data  for  the  distribution  of  glutaric  acid  between  water  and  ether  at  25®  are 
given  by  Chandler,  1908. 

F.  pt.  data  for  glutaric  acid  +  sulfuric  add.  (Kendall  and  Caxpenter,  19x4^ 

OLYCINK  (GlycocoU)  CHs.NHi.COOH. 

100  gms.  HsO  dissolve  51  gms.  CHs.NHi.COOH  at  2a-25^  (Dehn,  19x7.) 

100  gms.  pyridine  dissolve  0.61  gm.  CHs.NHs.COOH  at  20-25^  " 

100  gms.  aq.  50%  pyridine  dissolve  0.74  gm.  CHs.NHs.COOH  at  20-25®.     •• 

Solubility  of  GLYaNs  in  Water  and  in  Aq.  Salt  Solutions  at  20*. 

(Pfdffer  and  Wflxgler,  19x5, 19x6.) 

S-t.        ^\|S'    ""^S^cT  -.         Mols.Salt   G-Glydne 

P«  ^^-        St.  Sol. 

Water  only  1.962 

BaCli       0.5  2.375 

BaBri       0.5  2.954 

SrCli        0.5  2.362 

SrBr2        0.49  2.440 

CaCib       0.57  4.848 

CaBrt       0.51        4-994 

10  cc.  sat.  aq.  solution  contains  1.8  gms.  glycine  +  2.7  gms.  KCl  at  20°  when 

both  are  present  in  the  solid  phase.  (Pfeiffer  and  Modebki,  x9xa.) 

QLYCOLIC  ACID  CHsOH.COOH. 
^  Solubility  in  Water.    (Emicfa,  X884.) 

f.  ao*.  6o*.  80*.  xoo*. 

Gms.  CH,OH(COOH) 
per  100  gms.  HsO  0.033        0.102        0.235        0.850 

PhenyiaLYCOLIC  ACID  dextro  and  racemic    CH.aHt.OH.COOH. 
Scx^ubility  of  Dextro  and  of  Racemic  Phenyl  Glycolic  Acid  in  Chloroform. 

(HoUeman,  X898.) 

Gma.  Detxo  Add  Gms.  Racemic 

t*.              per  xoo  Gms.  t*.               Ackl  per  100 

CHCU.  Gms.  CH(^ 

15        0.952  15        0.877 

25        I  328  .  25        1.07 

3S  I -950  3S  I  60 

QLYCYBBHIZIC  ACID. 

100  gms.  sat. solution  in  HsOcontaino.575gm.gIycyerrhizicacidat  15®.  (Capin/xa.) 

100  gms.  sat.  solution  in  HsO  contain  0.152  gm.  Am.  glycyrrhizate  at  o®  and 

0.225  gm.  at  15^  ^*  (Capin,  x9xa.) 

PhenyiaLYOXAL  Phenyl  hydrazone  GH6.C0.CH.N.NH.C<H». 

One  liter  C«He  dissolves  52.6  gms.  of  the  A  form  at  5®.  (Sidgwick,  19x5) 

One  liter  C«H«  dissolves  2.9  gms.  of  the  B  form  at  5®.  " 


Salt. 

per: 

Liter. 

per  xocc. 
Sat.  SoL 

LiCl 

0 

.96 

4.188 

T.iBr 

0 

•97 

4.24s 

SrCl, 

0 

25 

2.129 

It 

0 

■SO 

2.331 

tt 

I 

2.605 

ii 

2 

3.301 
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GOLD  Au. 

Solubility  of  Gold  in  Potassium  Cyanide  Solutions.    Qiadaoriii.  1893^ 

Gold  dislcs  were  placed  in  Nessler  tubes  with  aqueous  KCN  soiutions. 

Gnu.  Au  Diaaolved  in  34  Houxb  in  Nessler  Tubes: 


jl. 


■^ 


Percent  / — 


O.I     0.00195   0.00331 

I         0.00162     0.00418     0.00845     0.0187 

5  0.0032  0.0046  0.01355  0.0472 
20  0.0012  0.00305  0.0115  0.0314 
50      0.00043   0.00026   0.00505   0.0108 

The  following  data  for  more  dilute  KCN  solutions  are  nven  by  Christy  (iQOi). 

Gold  strips  2  X  i  inch  were  rotated  for  24  hrs.  in  aq.  ICCN  solutions  and  the 

loss  in  weight  determined. 

-  Per  cent  Mgs.  Au  Per  cent        Mgs.  Au  Per  cent        llgs.  Au 

KCN.  Dissolved  KCN.        Dissolved.  KCN.  Dissolved. 

o  o.oio  0.002         0.44  0.016       74*96 

0.0005   0.043-0.07        0.00325    1.77         0.0325   150.54 

o.ooi   0.10-0.23      0.004    4*29      0.065   168.12 

0.0016      0.16  _  0.008  48.43 

Data  are  also  given  for  48  hour  periods  and  for  solutions  containing  0|. 
One  liter  of  cone.  HNOa  dissolved  0.66  ^m.  Auon  boiling  for  two  hours.  (Dewey,  '10.) 
Data  for  the  rate  and  limit  of  solubilitv  of  Au  in  cone.  HCl  solutions  of  iron 
alum  and  of  cupric  chloride  are  given  by  McCaughey,  1909. 

GOLD  CHLORIDE  (Auric)  AuCU. 

100  gms.  HsO  dissolve  68  gms.  AuCU. 

When  I  gm.  of  gold  as  chloride  b  dissolved  in  aq.  HCl  of  different  strengths  and 
the  solutions  shaken  with  100  cc.  portions  of  ether,  the  following  percentages  of 
thegold  enter  the  ethereal  layer.  With  20%  HCl,  95%;.  10%  HCl,  98%;  5%  HCl, 
9^%i  "%  HCl,  84%  and  0.18%  HCl,  40.^%  of  the  gold. 

Distribution  results,  indicating  considerable  vsiriation  in  the  constitution  of  the 
dissolved  substance  in  the  two  layers,  are  also  given.  (Mylius,  zgxz.) 

GOLD   PHOSPHORUS   TRI  CHLORIDE   (Auious)   AuaPQ,. 

100  gms.  PCI,  dissolve  i  gram  at  15^,  and  about  12.5  grams  at  120^. 

(lindet  —  Compt.  rend,  zoz,  1490,  "Bs.) 

OOLD  ALKALI  DOUBLE  CBL0RIDE8. 

Solubility  op  Sodium  Gold  Chloride,  Lithium  Gold  CHLORiDBt 
Potassium  Gold  Chloride,  Rubidium  Gold  Chloride,  and 
Caesium  Gold  Chloride  in  Water. 

(Roaenbladt  —  Bcr.  19,  »S37>  '86.) 


f. 

Grams  Anhydrous  Salt  per  100 

Grains  Sohitian. 

NaAuCU. 

LiAua«. 

KAuCU. 

RbAuCU. 

CaAttCU. 

10 

58-2 

S3-I 

27.7 

4.6 

o-S 

20 

60.3 

57-7 

38-2 

9.0 

0.8 

30 

64.0 

62.5 

4S.7 

13 -4 

17 

40 

69.4 

67 -3 

S9-3 

17.7 

3-2 

so 

77  S 

72.0 

70.0 

22.2 

S-4 

60 

90.0 

76.4 

80.3 

26.6 

8.2 

70 

•  •  • 

81.0 

•    a    • 

31-0 

12.0 

80 

•  •  • 

85-7 

•    •    • 

35-3 

16.3 

90 

•  *  • 

•    •    • 

a    a    • 

39-7 

21.7 

100 

•  •  • 

•    •    • 

•    a    • 

44.2 

27s 

100  gms.  glycerol  (Ai  ■■  1.256)  dissolve  0.21  gm.  AuK(CN)i.5HjO  at  i5-i6*. 

(Osaendowaki,  1907  ) 
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aUAIACOL  C«H4(OH)OCH|0. 

OUAIACOL  CARBONATE  [CeH«(OCHi)0]sCO. 

SoLUBiuTY  IN  Watbr,  Alcohol,  £tc.  (U.  s.  P.  vm.) 


r. 

Gms.  per 

100  Gms.  Solvent 

/■■ 

Guaiaool  Carbonate. 

Water 
Alcohol 

2S 

25 

1.89 

•  •  • 

•  •  • 
2.08 

Chloroform 

^5 

•  •  • 

66.6 

Ether 

25 

•  •  • 

7.69 

Glycerol 

25 

100 

•  •  • 

The  coefficient  of  distribution  of  guaiacol  carbonate  between  olive  oil  and  water 

iSoD 

at  25^  is  given  as  -^  ">  3.7  by  BoSseken  and  Waterman,  191 1,  1912. 

Freezing-point  lowering  data  (solubility,  see  footnote,  p.  i)  are  given  for  mix- 
tures of  guaiacol  and  a  naphthyLamine  hy  Pushin  and  Mazarovic,  1914J  for  mix- 
tures of  guaiacol  and  picric  acid  by  Philip  and  Smith,  1905;  and  for  mixtures  of 
guaiacol  and  salol  by  Bellucci,  1912,  1913. 

a  Tri  PhenyiaUANIDINK  C«H»N:C(NHC«H»)t. 

Solubility  in  Mixtubbs  of  Alcohol  and  Water  at  25^  (Honenun  and  Antuach,  *9^) 

Gms.  Gms. 

Vol.  %     C«H»N:C(NHCA)s       Density  Vol.  %     QH«N:C(NHC|H|)«       Density 

AkoboL         per  xoo  Gms.        of  Sdutions.  AkohoL         per  xoo  Gms.         of  Solutions. 


Solvent. 

Solvent. 

100 

6.23 

0.8021 

80 

1.06 

0.8572 

95 
90 

85 

3-75 
2.38 

1.58 

0.8158 
0.8309 
0.8433 

75 
70 
60 

0.67 
0.48 
0.22 

0.8704 
0.8828 
0.9048 

See  remarks  under  a  Acetnaphthalide,  p.  13.     ^ 

Freezing-point  lowering  data  for  mixtures  of  triphenylguanldine  and  triphenyl 
methane  and  for  triphenylguanldine  and  phthalide  are  given  by  Lautz,  1913. 

HEMOQLOBDT. 

100  gms.  HiO  dissolve  15.16  gms.  hemoglobin  at  20-25^  (Dehn,  19x7.) 

100  gms.  pyridine  dissolve  0.15  gm.  hemoglobin  at  20-25^  ** 

100  gms.  aq.  50%  pyridine  dissolve  0.77  gms.  hemoglobin  at  20-25^       ** 

HEUANTHIN  (Methyl  Orange,  TropaeoUn). 


100  cc.  HsO  dissolve  0.0055  to  0.0225  gm.  helianthin.  (Defan,  zgzTa.) 

100  cc.  pyridine  dissolve  0.75  gm.  helianthin.  " 

100  cc.  50%  aq.  pyridine  dissolve  62.5  ^s.  helianthin.  " 

Results  for  other  solvents  and  observations  on  the  state  of  colored  compounds 
in  solution  are  given. 

He. 

Solubility  in  Water,    (von  Antropoff,  X909-Z0.) 


f. 

Coef .  of  Aboorptum. 

0 

0.0134 

10 

O.OIOO 

20 

0.0138 

30 

O.O161 

40 

O.OI9I 

50 

0.0226 

The  coef.  of  absorption  adopted  for  the  present  results  is  that  of  Bunsen  as 
modified  by  Kuenen.  The  modification  consists  in  substituting  unit  of  mass  in 
place  of  unit  of  volume  of  water,  in  the  formula. 


3IO 


BXLIUM  He. 


Solubility  in  Watbr. 

(Estiddier  — Z.  phyak.  Chem.  31,  184,  'ggO 

AbsorpHoo  CoeffideBt. 


^»  Cor.Barometk  Vol 

.oi 

Vol.  of 

JB 

At  Bar.  Pressure 

»  .        —       _ 

irreMQrea 

Water. 

He. 

■• 

Mlinu  HjO 
Vapor  Tensioa. 

PicflBore* 

0              •  •  • 

•    •    • 

•       ■       • 

0.000270 

•  •  • 

0.0150 

05      764  0 

73-584 

1.093 

•      •      • 

0.0149 

0.0149 

5       7580 

73 

578 

1.062 

0.000260 

0.0144 

0.0146 

10       758.0 

73 

597 

1.046 

0.000255 

0.0142 

00144 

IS        757-8 

73 

.641 

1.008 

0.000246 

00137 

0.0140 

20        758.4 

73 

.707 

0.996 

0.000242 

0.0135 

0.0139 

25        762.3 

73 

793 

0.983 

0.000238 

0.0133 

00137 

30       764,4 

73 

897 

0.985 

0.000238 

0.0133 

0.0138 

35        764  5 

74 

0167 

0.972 

0.000234 

O.OI3I 

0.0138 

40       762.0 

74 

147 

0-957 

0.000232 

0.0129 

0.0139 

45        761.7 

74. 

294 

0.947 

0.000229 

0.0127 

0.0140 

50        760.9 

74 

461 

0.920 

0.000223 

0.0124 

0.0140 

For  q  and  also  absorption  coefficient,  see  Ethane,  p.  285. 

HIPTAIiX  n  CHi(CHi)»CH,. 

F.-pt.  lowering  data  for  mixtures  of  heptane  and  phenol  are  given  by  (Campett 
and  Uelgrosso,  191 3). 

HIPTOIC  ACm  CHi(CH0iCOOH. 

100  gms.  HsO  dissolve  0.241  gm.  heptoic  acid  at  15^  (LnmideD,  1905.) 

HEXAMETHTLENE  (Hexahydrobenzene).    See  Cyclohexane,  p.  280. 

HEXAMETHTLENE  TETRAMINE   (CHOeNi. 

100  gms.  HsO  dissolve  81.32  gms.  (CHs)6N4  at  I2^  (Ddepiae,  1895.) 

100  gms.  abs.  alcohol  dissolve  3.22  gms.  (CHi)eN4  at  I2^  " 

100  cc.  90%  alcohol  dissolve  12.5  gms.  (CHi)eN4  at  15-20^.  (Squire  and  Caines,  1905.) 
100  gms.  CHCU  dissolve  8.09  gms.  (CHs)eN4  at  12  .  (Dekpine,  1895.) 


CeHi4. 

Solubility  in  Methyl  Alcohol. 

(Rothmund,  1898.) 

Determined  by  synthetic  method,  see  p.  16. 

Gma.  Hexane  per  xoo  Gms. 


Gms.  Hexane  per  xoo  (jm8« 


r. 
10 

Alcoholic 
Layer. 

26.5 

Hexane 
Layer. 

96.8 

r. 

35 

Alcoholic 
Layer. 

43-6 

Hexane 
Layer. 

91.2 

20 
30 

31.6 
38.3 

95-9 
93-7 

40 
42.6 

52.7 
(crit.  t.) 

68 

85.5 
■9 

F.-pt.  data  for  hexane  +  phenol.  (Ounpetti  and  DelgroMo,  X913.I 

BIPPUBIO  ACm  CeHiCO.NH.CHsCOOH. 

Solubility  in  Several  Solvents. 


Sohrant 

r. 

Gms. 

CaiiC0.NHCH,C00H 

per  xoo  Gms.  Sdvent. 

Water 

20-25 

0.42 

(Dehn,  1917.) 

Methyl  Alcohol 

22 

9.80 

(Tlniofeieir,  1894^ 

Ethyl  Alcohol 

22 

5.20 

M 

Propyl  Alcohol 

50%  Aqueous  Pyridine 

23 

2.80 

M 

20-25 

88 

(Dehn,  1917O 

311  UiFPXJBIC  ACID 

Solubility  of  Hippuric  Acid  at  25®  in  Aqueous  Solutions  of: 

Formic  Acid.  (Kendall,  x9xx.)  Sodium  Hippurate.  (Sidgwick,  x9xa) 


Nonnality     Cms.  Hipparic 

of  Aq.  Acid  per 

HCOOH.  Liter. 


O 
2.5 


3.67 
3.61 

372 


Normality  Gms.  Hipparic 

of  Aq.  Acid  per 

HCOOH.  Liter. 


S 
ID 


4.08 
4.77 


Nomuilit^  of  Gm3.  Hippuric 

Aq.  Sodium  Acid  per 

Hippurate.  Liter. 

0  6.99(?) 

1  i3-97(?) 


HIPPUBIO   AOID  CJI,(X)NH.CH,COOH. 

Solubility  in  Aq.  Potassium  Hippuratb  Solutions  at  20*. 

(Hoitsema^Z.  phyaik.  Chem.  37«  3X7*  '9&') 
Grams  per  liter  Solutioa. 


0O2 
003 
008 


j)ensity      Gram  Mob,  per  Liter  Sol. 

of  Solutions.    C9H9NO1.  kCoHsNOs. 

0.0182  O 

0.0163  O.OII 

0.0183  0.071 

022        0.0234  0.254 

114        0.064  1.36 

182        O.I3I  2.21 

192        0.147  2.32 

19s        0-153  2.40 

201         0.133  2.50 

239        0.084  3.01 

282        0.068  3.57 

282        0.065  3.58 

276  0031  3.56 

277      O.OII  3.55 

277  0.00  3.56 


CqH^NOs.    KCoHsNGb. 


3.276 
2.919 
3.278 
4. 191 

11.47 
23.46 
26.32 
27.40 
23.82 
15.04 
12.18 
11.60 

S-5S 
1. 917 


o 
2 

15 

55 

295 
480 

504 
521 
543 
654 
775 
777 
773 
771 
773 


SoUd 
Phase. 

CANOfe 


O 

39 

43 
18 

4 

ii 

I 

O 

7  I  CAN0|.KCAN0|3^ 

8  J     +KC»HbNO, 

4 
3 


CoH»NOi+ 
CsHsNOsJCCoHsNOta^ 

CAN03.KCAN03iIsO 


KCANOi 

M 


HOLOCAIMS  H7DB0CHL0BIDE. 

100  gms.  H2O  dissolve  2  gms.  holocaine  hydrochloride  at  15-20^ 

(Squire  and  Gaines,  1905.) 

HOICATBOPINK  H7DB0BB0MIDE  Ci6HnN0,.HBr. 

Solubility  in  Water,  etc. 

(u.  s.  p.  vm.) 

100  gms.  water  dissolve  17.5  gms.  salt  at  25^ 

100  gms.  alcohol  dissolve  3.08  gms.  salt  at  25^,  and  1 1. 5  gms.  at  60^. 

100  gms.  chloroform  dissolve  0.16  gm.  salt  at  25^ 


HYDBA8TINE      CnHnNOe. 
CuHiiNO^HCL 

Solubility  in  Several  Solvents. 

(U.  S.  p.  Vni;  at  i8*-2a*,  MOller,  1903.) 


H7DBA8TININE     H7DBOCHLOBIDE 


Solvent. 

Water 

Alcohol 

Benzene 

Ethyl  Acetate 

Petroleum  Ether  0.073 


Gms.  CnHnNO^  per  loo  Gms. 
Solution. 


Solvent. 


Gms.  per  xoo  Gms.  SoIutioQ 
at  i8^-2a*. 


At  x8«-2a'.  At  8o».  CBHaN0b.^CuH,iN0i.Ha. 

0.033  0.025  Ether  0.51      0.078(25°) 

0.74(25**)  5.9(60**)  Ether+HtO  0.80 

8.89  ...  Chloroform    100+    0.35    (25**) 

4.05  ...  ecu  0.123 


•  •  • 


H7DRAZIDE8  31a 

H7DKAZIDE8. 

Solubility  of  the  Tautomeric  Forms  of  Htdrazidbs  in  Benzene  at  5^. 
Determined  by  the  freezing-pomt  method.    See  also  p.  487.  (Sidgwkk,  i9r5.) 

Gms.  Compound 
Compoand.  Fotmnla.  Diaiolvedper 

Liter  Bftname. 


Phthalylphenylhydrazide  C»H4  ^  _^  ^  N.NH.C6H|  {  ^/™ 

^  CO  ^  }  C  fonn 


S'S 

I.I 

>^COv 
Phthalylphenylmethylhydraade  C«H4  \  p^  /  N.N{CHi)CeH»,  A  form     124 

H7DRAZINB  NHs.NHt. 

Distribution  of  Hydrazine  between  Water  and  Benzene. 

(Geoigiievics,  igzs-) 
Gms.  NH,.NHt  per;  Gms.  NH.NHt  per: 

95  oc.  H|0  Layer.    75  oc.  CtH«  Layer.  95  oc.  H^  Layer.     75  cc.  C«Ht  Layer. 

0.4137  0.027  I. 7601  0.0626 

0.6676     0.033s         2.3336      O.IIOI 

1.0862  O.03SS  4.7s  0.137 

H7DRAZINB  PerCHLORATE  NsH4(HOO«)i.3H^. 

Solubility  in  Water.    (Carbon.  1910.) 

M  Sp.  Gr.  Gms.  NtH|(HCOi)j 

*  *  Sat.  Sol.  per  100  cc.  Sat.  SoL 

18  1.264  41-72 

35  I  391  66-9 

HTDRAZINB  MonoNTTRATE  NsH4.HN0,. 

Solubility  in  Water.    (Sommer,  1914.) 

^        Gms.  NsHiHNO)  per  xoo  Gms.  ^        Gms.  NsHi.HNOt  per  xoo  Gms. 


■1 .        *■ 

Sat.  Sol. 

Water. 

•  . 

'  Sat.  Sol. 

Water. 

10 

6363 

174.9 

40.02 

85.86 

607.2 

IS 

68.47 

217.2 

45.02 

88.06 

737.6 

20.01 

72.70 

266.3 

50.01 

91.18 

1034 

2S'Ot 

76.61 

327.5 

55.01 

93.58 

1458 

30.01 

80.09 

402.2 

60.02 

95.51 

2127 

35  01 

83.06 

490.3 

HTDRAZINB  SULFATE  NiH«.HtS04. 

100  grams  water  dissolve  3.055  gms.  N«H4.HtS04  at  22^      (Curtius  and  Jay,  18890 

Phenyl  H7DRAZZNE  and  other  substituted  hydrazines.    See  page  486. 

H7DRI0DIC  ACID  HI. 

Solubility  in  Water,  Determined  by  Freezing-point  Method. 

(Pickering,  1893a.) 
Gm.  HI 
t*.         per  100  Gms.    Solid  Phase. 
Sat.  Sol. 

I08 


—  10 

20.3 

—  20 

29.3 

-30 

35.1 

-40 

39 

-50 

42 

-60 

44.4 

-70 

46.2 

-80 

47.9 

• 

(}ms.  HI 

f. 

S.t.SoL 

,    Solid  PhMe. 

-60 

52.6 

ni.4iv> 

-40 

59 

M 

about— 35.5  m.  pt. 

64 

M 

-40 

65s 

M 

-49 

66.3 

"  +HI.3HkO 

—48  m,  pt. 

70-3 

HI.3Hd0 

-56 

735 

"  +HI.aB^ 

-52 

74 

HIiH^ 

M 

"      +HT.4H1O 

F.-pt.datafor HI  +  HtS  (Bagster, i9ii},HI  +  (CHtM>.  (Haass aadHdntoih.  1912.) 
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H7DB0BB0MIC  ACID 


HYDBOBBOMIO   AOID   HBr. 


Solubility  in  Water.. 

(Rooieboom— Z.  jhpSk.  Chem.  a,  454.  "SS;  Rec.  tnr.  chim.  jl  107,  '85;  &  ssB,  '86;  see  alio  Pidccrintf 

—  Phfl.  Mag.  [s]  36»  1x9.  ^>3.) 


Giii8.HBr  DisBoIvedCat  760-765111x110 
per  xoo  Gma. 


fi. 


Watn. 

SohuioQ. ' 

-  2-5 

255  0 

71-83 

•  •  • 

-IS 

339.0 

70.50 

•  •  • 

0 

331.3 

68.85 

611. 6 

+10 

310.3 

67.76 

581.4 

15 

304.0 

67.10 

•  •  • 

25 

193.0 

65.88 

532. 1 

so 

m-5 

63.16 

468.6 

75 

150  s 

60.08 

406.7 

100 

130  0 

5<5S« 

344-6. 

Gma.  HBr  Diaaolved  at 

Lower  Preasurea  per  xoo 

Gma.  HaO. 

175 .0  (10  mm.) 


108.5  (5  mm.) 


o  •  o 


•  00 


For  fi  see  ethane,  p.  285. 

F.-pt.  data  for  HBr  +  H,S  (Bagster,  1911);  HBr  +  (CHt)A  HBr  +  CHiOH, 
HBr  +  CHiOH,  HBr  +  CH,COOC,H»  and  HBr  +  QHiCH,. 

(Haaaa  and  Mclntoeh,  xgxa.)    (Rod  and  Mclntoih,  1916O 

H7DB0CHL0BIC  ACID  HCl. 

SOLUBILITT  IN  WATER  BY  THE  FrBBZING-POINT  MeTHOD. 

* 

(Composite  curve  from  results  of  Roloff,  1895;  Pickering,  1893(a);  Roozeboom, 
1884,  i8iS9  and  Rupert,  1909.) 


f. 

—  1.706 

-14.97 

—  28.84 

-40 
-60 
-80* 

— 86Eutec- 

-SO 
-40 

-30 

—  24.9m.pt. 

-27.5 
-23.8 

—  21.2 


Gma.  HCl 

per  xoo  Gma. 

Sat.  S<d. 

1.66 
10.02 

14  SI 
17.40 

21.30 

24.20 

24.8 

30.1 

32.7 

36. s 

40.3 

44 

45-7 

4S.9 


SoUdPhaae. 


f. 


Gma.  Ha 

per  xoo  Gma. 

Sat.  Sol. 


M 


M 


M 


«f 


+Ha.3H^ 
Ha.3H^ 


«l 


"  +HaaIM3 
HaaH^ 


M 


-18.4  48.6 
—  i7.7m.pt.      50.3 

—  18.7  S2-85 
-19.4  54.1 
-20.8  55.7 

-21-3  S^'S 

-23.2  57.3 

—  23.5Eutec.     ... 

—  21.5  58.2 

—  20.7  59. 1 

—  18.4  61. 1 

—  17.4  62.4 
-15.4  65.4 
-15.35  66.8 


Solid  Phase. 
HaaHdO 


M 


+Ha.H^ 
Ha.Byo 


At  about  — 15.35  two  liquid  layers  are  formed.    Data  for  these  are  as  follows: 


HCl  layer. 


HsO  layer. 


f  of 

Saturation 


Below  —50 

Bet.  —15  ando** 
Above  45 


it 


Gma.]^ 

per  xoo  Gma. 

Sat.  Sol. 

0.008 

0.017 

0.077 

0.021 

0.052 

O.II 

0.13 


V. 

—  20 

-IS 

—  10 

-5 
o 

+s 

10 


Gma.  HCl 
per  xoo  Gma.  i.  of  Sat.  SoL 
Sat.  Sol. 


67.65 
67.29 
66.71 
66.44 

65.85 
65.48 

65.18 


1.279 
1.269 
1.260 

1. 255 
1.247 

1. 245 
1.240 


f. 

IS 
20 

30 

35 

40 

45 
50 


Gma.  HD 
per  100  Gma.  d,  d  Sat.  SoL 
Sat.  SoL 


64.70 
64.19 
63.21 
62.90 
62.27 
61.76 
61.65 


1. 231 
1.228 
1.229 
1.227 
1. 218 
I. 212 
I.  219 


For  additional  data  on  this  system  see  Baume  and  Tykociner,  1914* 


H7DB0CHL0BIC  ACID 
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BTDBOOHLORIO   AOID   HCl. 

Solubility  in  Water  at  Diffbrbnt  Tbmpbraturbs  and 

Prbssurbs. 

(Dckke;  RoMoe  ud  Dittmar  —  Liefaig's  Ann.  iza»  i$4,  *59;  bdbfir  o^,  RooKboonr —  Rec.  tnT. 


clum.3»  io4t^ 

uy 

At  DiffcKiit  TempentoRS  and  760  mm. 

PreMute. 

t». 

ccHamr 

ZOOGC.HjgO. 

Density. 

Gms.  HCl  per 
xooK'SoL 

Cms.  HQ  per 
xoo  g,  HiO. 

Protitcs.* 

Giiii.HaDer 
iooc.H<0 

o 

SaS-a 

1.2257 

45    IS 

82.31 

60 

61.3 

4 

497  7 

1.226$ 

44-3^ 

79  73 

100 

65-7 

8 

480.3 

1.218s 

43  83 

78.03 

ISO 

68.6 

13 

471  3 

r.2148 

43  28 

76-30 

aoo 

70.7 

14 

46a  4 

1.2074 

42.83 

74.9a 

300 

73-8 

i8 

4SI-2 

Z.2064 

42  34 

73  41 

400 

76 -3 

"3 

435  0 

I. 2014 

41  54 

71  03 

500 

78.3 

30 

•  •  • 

• . 

40.23 

67 -3 

600 

80.0 

40 

•  •  • 

•  •  • 

38.68 

63 -3 

750 

83.4 

50 

•  •  • 

•  •  • 

37-34 

59-6 

1000 

8s. 6 

60 

•  •  • 

•  •  • 

35-94 

56.1 

1300 

895 

*  Pfeanm  In  mm.  Hf  miuu  tenaiaa  d  BtP  tapor. 


Solubility  in  Water  at  Temperatures  Below  •^ 
At  a  pressure  of  760  mm.  At  pressures  below  and  above  760  mm* 


f. 

«. 

V. 

«• 

24 

IOI.2 

-IS 

93-3 

—  23.8        ...         84.2 

21 

98.3 

—  10 

89.8 

-21           334        86.8 

18.3 

96 

-  s 

86.8 

—  19           580       92.6 

18 

9S-7 

0 

84.2 

—  18           900       98.4 
"-17.7      1073      101.4 

For  definition  of  g,  see  Ethane,  p.  285. 

The  eutectic  is  at  —86^  and  33  gms.  HCl  per  100  gms.  H«0. 


Solubility  of  Hydrochloric  Acid  Gas  in  Methyl  Alcohol,  Ethyl 
Alcohol,  and  in  Ether  at  760  mm.  Pressurb. 

ifit  Bniya—  Rec.  tsur.  chiia.  iii  zag,  'oa;  Sdwmcfcc  —  Z.  phyaOL.  Chenu  Z4ff  33^  V4O 


t*. 

Gral&a  HQ  1 

Eptf  per  XOO  Grama  Solution  In: 

CHgOH. 

CiHiOH. 

(CA)iO. 

—  10 

^       54.6 

«  .  • 

37Si(-9a'^ 

-  S 

•    •    • 

... 

37  0 

0 

Si-3 

45-4 

35 -6 

+  5 

... 

44-3  {6.f) 

33  I 

10 

... 

43.7  ("S") 

30-35 

15 

•  *  . 

... 

37.63 

90 

47  0  (i8<») 

41.0 

34.9 

as 

... 

40.3  (23. s») 

33.18 

30 

43  0  (31-7°) 

38  I  (32°) 

»9-47 
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H7DB0CHL0BIC  AOID 


Solubility  op  Hydrochloric  Acid  Gas  in  Aq.  Sulfuric  Acm  Sglutions. 

(Coppadoro,  X909*) 


tfofSat. 
SoL 


Results  at  I7^ 

Gms.  Der  xoo  Gms. 
gftt.SoI. 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


211 
220 
220 

235 
260 

3SS 

430 

S4S 

580 
660 

735 
81S 


o 
1.86 

4.75 
8.04 

12.80 

20.9 

30.8 

44.6 

59-4 

65.4 

73-7 

77.5 
89 


HCl. 
42.7 

39-9 

39-2 

36.9 
33-2 

28. s 
22.6 

15 
6.26 

3-25 
0.62 

O.II 

0.068 


tfofSat. 
SoL 


.185 

•195 
.210 

.255 
.255 
.340 
.400 
.520 

•575 
.650 

.725 

•755 
.770 


Results  at  40^ 

Gnu.  Der  zoo  Gms. 
StX.  Sol. 


3.56 
5.86 
8.90 
16.80 
18.8 
28.6 
44.2 
61. 1 
66.4 

73-2 

79-4 
81.4 

83.5 


HCl. 

35.6 

34.8 

32.4 
27.6 

25.9 

18. s 
"5 

3-35 
1. 17 

0.17 

0.081 

0.032 

0.029 


d  of  Sat. 
SoL 

1. 145. 
1.150 

1. 160 

1. 180 

1.225 

1.230 

1.315 
1.380 

1. 510 

1.560 

1.700 

1.745 

1-745 


Results  at  70^ 

Gms.  Der  zoo  Gms. 
&t.  SoL 


HsS04. 
1. 61 

3.38 
4.80 

7.93 
18.9 

20 

36.2 

48 
62.7 

67.6 
80.7 

83 
83.4 


HCL 

32.7 

31. 1 

30.5 
28.9 

22.8 

22.3 

13.2 
6.99 
1.56 

0.54 
0.05 

0.03s 

0.032 


MlSaBILTTY  OF  HYDROCHLORIC  AciD  WITH   MiXTURSS  OF  WaTBR  AND 

Phenol  at  12®. 

(Schrrincmakers  and  van  der  Horn  van  der  Boe,  z9za.) 


Composition  of  the  Reciprocally 
Saturated  Liquid  Pairs. 


Composition  of  the  Solutions  in 
Contact  with  Solid  Phenol. 


Water  Rich  Uyer. 
%  HCL       %  Phenol. 

Phenol  Rich  Layer. 
%  HCL       %  PhenoL 

%  Water. 

%Ha. 

%  Phenol. 

0                 7.45 

0                  72 

11.22 

0 

88.78 

3.1          6.6 

0.09           78 

845 

10.7 

4.8 

6.6         5.3 

0.2             80.3 

80.38 

15  64 

398 

8            5-1 

0.36           82.6 

72.43 

24.37 

3-3 

10.7        4,8 

0.52           84.5 

60.25 

36.25 

3-5 

Additional  data  for  this  system  are  given  by  Krug  and  Cameron,  1900. 

Freezing-point  Data  (Solubility,  see  footnote,  p.  i)  for  Mixtures  of 
Hydrochloric  Acid  and  Other  Compounds. 

Hydrochloric  Acid  +  Hydrogen  Sulfide  (Baume  and  Georgitses.  19x2. 1914.) 

J-  Mf^thvl  Mt-nhrA  i  (Baume  and  Borowaki.  1914;  Baume  and  Pamffl, 
•f-  Metnyl  Alconol  (      ,g„  ,g,^  ^aaas and Mclntoah,  1913) 

+  Methyl  Chloride  (Baume  and Tykodner,  Z9Z4) 

+  Methyl  Ether  (Maaas  and  Mcintosh,  19x2;  Baume,  x9xz»  19U^ 

+  Propionic  Acid  (Baume  and  Georgitses,  19x2, 19x4.) 

+  Sulnir  Dioxide  (Baume  and  Pamfil,  x9zz,  19x4.) 


II 


«i 

II 
11 


HTDBOCTAMIC  ACID  HCN. 

Distribution  between  Water  and  Benzene. 

(Hantach  and  Sebalt,  1899;  Hantzsch  and  Vagt,  1901 .) 


Md.  HCN  per  Liter: 
H^  Layer  (fi).  CA  Layer  (e'j. 
0.00625        0.00325      I 


923 


6 
16 

Data  for  the  effect  of  HCl  and  of  KCl  on  the  distribution  are  also  given. 


?• 


0.00593       0.00363     1.634 
0.00580      0.00375     1.547 


Mol.  HCN  per  Liter: 
HsO Layer  (e).  C|H«  Layer  (O- 

7      0.0574       0.0148      3.88 

20    0.0572     0.0154    3.72 


H7DB0FLU0BI0  ACID  HF. 

100  grains  H|0  dissolve  iii  grams  HF  at  —35^ 


CMfltmer,  1894O 


HTDBOGIN 
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BYDBOaSH  H. 


Solubility  in  Water. 


(Winkkr— Ber.  a^t  90»  '9i\  Bohr  ud  Bock  — Wied.  Ann.  44,  3x8,  '91;  Timoiejew— Z.  phfrik. 

Chem.  ^  Z47,  '90.) 


••. 

0.0214 

/-■ 

Jl 

0.0214 

«• 

0 

• .  • 

•  •  • 

0.000193 

5 

0.0203 

0 

.0209 

— 

0.0241 

0.0204 

0.000184 

10 

0.0193 

0 

.0204 

— 

0.0229 

0.0195 

0.000176 

15 

0.0185 

0 

.0200 

— 

0.0217 

0.0188 

0.000169 

ao 

0.0178 

0 

.0196 

— 

0.0205 

0.0182 

0.000162 

as 

O.OI7I 

0 

.0193 

— 

0.0191 

0.0175 

0.000156 

30 

0.0163 

0.0170 

0.000147 

40 

00X53 

0.0164 

0.000139 

50 

O.OI4I 

0.0161 

0.000129 

60 

0.0129 

0.0160 

0.000119 

80 

0.0085 

0.0x60 

0.000079 

100 

00000 

0.0160 

0.000000 

^BtWEU 

d  Solubiliti 

r  Expression, 

see  p.  227. 

For/9'.5.and 

Q,  see  Ethan 

Data  for  the  solubility  of  hydrogen  in  water  at  pressures  up  to  10  atmo^heres 
are  given  by  Cassuto,  1913. 

Solubility  of  Hydrogen  in  Aqueous  Solutions  op  Acids  ahd 

Bases  at  25^ 

(Geffcken  — Z.  physik.  Chem.  49^  a68,  '04.) 


GimmEqniv. 
Adds  and 

SolubOity  < 
HNOs. 

)f  H  (^  -  Ostwald  Expression)  in  Solutions  ol: 

liases      '    op, 
per  liter.       "^• 

iHaS04.  CHaCOOH. 

CHaQCOOH.    KOH. 

NaOH. 

0.0     0.0193 

0.0193 

0.0193     0.0193 

0.0193     0.0193 

0.0193 

0.5     0.0186 

0.0188 

0.0185     0.0192 

0.0189     0.0167 

0.0165 

i.o    0.0179 

00183 

0.0177     O.OI91 

0.0186     0.0142 

0.0139 

8.0     0.0168 

0.0174 

0.0163     0.0188 

0.0180 

0.0097 

3.0     0.0159 

0.0167 

0.0150     0.0186 

•  •  •              •  •  • 

0.0072 

4*0        •  •  • 

0.0160 

O.OI4I     0.0186 

« .  .              •  •  • 

0.005s 

The  above  figures  for  the  oonoentiatioiis  of  acids  and  bades  were  < 

[sJcuIated  to 

grams  per  liter,  and  these  values  with  the  corresponding  lu  values  for  the  solubility 

of  hydrogen,  plotted  on  cross-section  paper.    From  the  resulting  curves,  the  follow- 

ing table  was  read : 

Grams  Acids 

SolubOity  of  H  (is  -  Ostwald  Expression)  in  Solutions  of: 

per  liter.      HQ. 

HNOs. 

iHaS04.    CHaCOOH. 

CHsQCOOH.    KOH. 

NaOH. 

0     0.0193 

0.0193 

0.0193     0.0193 

0.0193     0.0193 

0.0193 

20     0.0185 

0.0189 

0.0186     0.0192 

O.OI9I      0.0172 

0.0165 

40     0.0179 

0.0186 

0.0180     O.OI9I 

0.0190     0.0153 

0.0140 

60     0.0173 

0.0183 

0.0174     0.0190 

0.0188     0.0135 

O.OII7 

80     0.0167 

0.0180 

0.0168     0.0189 

0.0187 

0.0097 

xoo    0.0160 

0.0179 

0.0162     0.0189 

0.0x85 

0.0082 

150 

0.0x71 

0.0148     0.0188 

0.0182 

0.0058 

200 

0.0165 

0.0140     0.0186 

0.0179 

•  •  • 

250 

0.0160 

00184 

•    •    •                            ■    •   • 

•  •  • 

For  Ostwald  Solubility  Expressbn  /,  see  p.  227. 

The  Solubility  of  Hydrogen  in  Conc.  HtSOi  at  20*. 

(Christoff,  1906.) 

%H2S04       o  35.82  61.62 

60  0.0208       0.00954       0.00708 


95. 6 
0.01097 
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Solubility  op  Hydrogbn  in  Aqueous  Solutions  op  Ammonium 

Nitrate  at  20®. 

(Knopp — Z.  vtpSk,  Chem.  48, 103,  '04.) 


Normafity 

p. 

(per  1000  Gmt.) 

HsO. 

• 

0.00 

0.00 

I  037 

0.1308 

2.167 

0.2765 

3378 

04363 

4-823 

06333 

6.773 

0.9069 

ii-SSo 

X.6308 

Molecuhr 

ConocDtn' 

tko. 

0.00 

0.002352 

0.004956 

0.007799 

O.OII280 

0.016447 

0.028525 


Absorpaoo 

Coeffident 

of  Hydroceiia 

0.0188 

0.01872 

0.01845 

0.01823 

0.01773 

6.01744 

0.01647 


OB  SoiUDOOS* 


X 
I 
I 
X 

X 

I 


0027 
0072 
0122 
0182 
0262 

04652 


BoLUBiuTT    OP   Hydrogen   in   Aqueous   Solutions   op   Barium 

Chloride. 

(Biaim— Z.  physik.  Chem.  d3t  735*  'ooO 


GBM-BaOt 
per  100  Gnos* 
SoliitioD* 

0.00 

3  29 
3.6 

6.45 
7.00 


Coeffident  of  Abecrpticool  Hydrogen  at: 


0.0237 
0.02II 
0.0209 
0.0196 
00194 


io«. 
0.0221 
0.0198 
0.0197 
0.0186 
0.0183 


IS**. 
0.0206 

0.9185 

0.0184 

0.0173 

0.0172 


O.OI9I 
0.0172 
0.0170 
O.OI61 
0.0159 


0.0175 
00157 

0.0156 
00147 
0.0146 


Solubility  of  Hydrogen  in  Aqueous  Solutions  of  Calcium  Chlor* 
IDE,  Magnesium  Sulphate,  and  Lithium  Chloride  at  15®. 

(Gordon  — Z.  pliysik.  Chem.  18;  14.  'p5.) 

Coefficient  of  Absorption  of  hydrogen  in  water  at  15®  —  0.01883. 

In  Calcitun  In  Magnesium  In  Lithium 

Sulphate. 


Chloride. 


Gms.  G.  M. 

CftOfl  CaQs 

per  per 

g.  SoL  Liter. 

3.47  0.321 

6.10  0.578 

11.33  1. 122 
17.52  I. 1827   0.00839 

26.34  2.962    0.00519 


Abeorpdon 

Coefficient 

ofH. 

O.OI619 
0.01450 
O.OII38 


Gms.       G. M.  ai -i^-jf  _ 

M«S04    MgS04  ^3SSS 

xoo^SoI.  iS.  *^^* 

4.97  0.433  O.OI501 

10.19  0.936  O.OII59 

23.76  2.501  0.00499 


Chloride. 

Gms.      G.  M.      « 

lia     ua 

per  per 

100  g.  Sol.    Liter. 


of  H. 


dent 


3.48     0.835     0.016x9 
7.34     1.800     0.01370 
14.63     3.734     0.0099 


For  definition  of  Coefficient  of  Absorption,  see  page  227. 


Solubility  op  Hydrogen  in  Aqubous  Solutions 
Carbonate,  Chloride,  and  Nitrate  at 

(Gordon.) 


OP  Potassium 
15^ 


In  Potassium 
Carbonate. 


In  Potassium 
Chloride. 


In 


Potassium 
Nitrate. 


Gms. 
KsCOi 


100  K.Sol. 
2.82 
8.83 

16.47 

24.13 
41.81 


G.M. 
KiCOi 

li^. 
0.209 
0.690 

1.376 
2.156 

4.35« 


Abeorpdon 

Coeffident 

of  H. 

0.01628 
O.OI183 
0.00761 
0.00462 
0.00160 


Gms. 

KQ 

per 

zoo  g.  Sol. 

7.48 
12.13 
19.21 
22.92 


G.  M. 
KCl 
per 
Liter. 

0.526 

1. 051 

1.755 
2.909 

3  554 


Abeorpdon 

Coefficient 

of  H. 

0.01667 
0.01489 
0.01279 
O.OIOI2 
0.00892 


Gms. 

KNO3 

per 

zoo  g.  Sol. 

4.73 
8.44 

16.59 
21.46 


G.     M*  At ,• 

0.482  0.01683 

0.879  0.01559 

X.820  O.OI311 

2.430  O.OI180 


BTDBOOIN 


318 


Solubility  op  Hydrogen  in  Aqueous  Solutions  op  Potassium 

Chloride  and  Nitrate  at  20°. 

(Knopp — Z.  phyaik.  Chem.  48*  X03,  '04.) 


In  Potassium  Chloride. 


In  Potassium  Nitrate. 


p- 

Normality 

(per  1000 

g.  HjO). 

Absorption 
Coefficient. 

Density 

of 
Sdutions. 

P- 

NomuJity 
(per  1000 
g.  HsO). 

AboorptMn 
Coefficient. 

Density 

of 
Solutions. 

1.089 

O.I47S 

0.01823 

1-0052 

1.224 

0.1245 

0.01835 

I   0059 

2.123 

0.2907 

0.01757 

I.OI18 

2.094 

O.2II4 

O.OI818 

I.OII3 

4  070 

0.5687 

O.OI661 

I   0243 

4.010 

0.4127 

0.01785 

I .0236 

6.37s 

0.9127 

O.OI53I 

I .0394 

5  925 

0.6225 

0.01743 

I   0359 

7  380 

1.0682 

0.01472. 

1.0460 

7.742 

0.8293 

0.01667 

1.0477 

23. 612 

2.1222 

0.01255 

1.0875 

13510 

1-5436 

0.0X436 

1. 086s 

Solubility  of  Hydrogen  in  Aqueous  Sopium  Carbonate 

Sulphate  Solutions  at  15°. 

(GocdoQ.) 


and 


In  Sodium  Carbonate. 

In  Sodium  Sulphate. 

Omt.  NagCOa 

per  100  Gms. 

Sdution. 

G.M. 
per  liter. 

Abeorpdon 

Coefficient 

ofH. 

Gms.  Naj^4       G.  M. 
per  100  Gma.     Na^Oi 
Solution.        per  liter. 

AbeorptiaB 

Coefficient 

ofH. 

2.15 
8.64 

"•S3 

0.207 

0.438 
1. 218 

0.01639 
0.01385 
0.00839 

4-58          0.335 

8.42          0.638 

16.69           1-364 

O.OI519 

0.0154 
0.00775 

Solubility 

OP  Hydrogen  in  Aqueous  Solxttions 

Chloride. 

(Braun;  Gocdoa.) 

OP  SoDr 

Onit.NaCl 
per  100  Gms. 
Solution 

1.25 

3-8o 

Coefficient  of  Abaorptioo  of  Hydrogen  at: 

0.0218 
0.0198 

io». 
0.0205 
0.0188 

IS*.                 »•. 
O.OI9I           0.0177 

0.0176          0.0162 

as*. 

0.0162 

0.0148 

4.48 
6.00 

0.0192 
0.0184 

0.0182 
0.0175 

O.OI71           0.0159 
0.0164          0.0153 

0.0143 
0.0138 

14.78 

•  • 

•  .  a 

0.0093 

... 

23.84 

•    •   • 

•  •  • 

0.00595 

... 

Solubility  op  Hydrogen  in  Aqueous  Solutions  op  Sodium 

Nitrate. 


In  Soditmi  Nitrate  at 

20^ 

In  Soditun  Nitrate  at  i^^ 

(Knopp.) 

(Gordon^ 

Normabty 

Abaorption 

Density 

Gma.NaNOs 

G.M. 

AbMrptioa 
Coefficient 

#. 

(per  1000 

0)efficieat 

of 

per  100  Gma. 

NaNOi 

Gms.  HiO). 

of  H. 

Solutions. 

Solution. 

per  liter. 

of  H. 

1. 041 

0.1236 

0.01839 

1.0052 

SS7 

0.679 

0.01603 

2.192 

0 . 2634 

0.01774 

I .0130 

II. 16 

1-413 

0.0137 

4.405 

0.5416 

0.01694 

I .0282 

19-77 

2.656 

0.01052 

6.702 

0.8442 

O.OI518 

I.044II 

37-43 

5-7" 

0.00578 

12.637 

I -7354 

0.0130 

1.08667 
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HYDROGEN 


Solubility  of  Hydrogen  in  Aqueous  Solutions  of  Various  Salts  at  15^. 

(Steiiier,  1894.) 


Salt  in  Aq. 
Solution. 

LiCl 

KNQi 

lAlClt 

KCl 

NaNQ, 

KaCla 

NaCl 

iMgSO* 

|ZnS04 

|NatS04 

iKtCQi 

iNatCQ. 

Cane  Sugar 


Bunsen  Abaocption  Coefficient  fi  (XioO  in  Aq.  Solutioo  of  Nonnality. 


1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 
1883 


I. 

574 

524 

5" 
502 

496 

493 
478 

451 
446 

W70 
338 
340 
280 


a. 

1325 
1276 

I22I 

I217 

I20I 

"95 
1 144 

II20 

"I3 
991 

967 

699 

731 


3- 
II2Z 

1076 

993 
996 

984 

958 
880 

856 

852 
710 

700 


4- 

949 

•  •  • 

810 
820 
808 
780 
699 

659 
667 


6. 


667  sso 


667 

573 
499 
510 


542 
510 


508  372  273  206  158 


o 
6.2 

13 -4 


tion  in  98.8% 
'    AkoDol. 

0.0676 
0.0693 
0.070s 


Coef .  of  Abfioi 
in  Pure  /icol 
(Bunsen). 

0.06916 

0.06847 

0.06765 

0.06633 


Solubility  of  Hydrogen  in  Alcohol.    (Timofeiew,  1890;  Bunsen-Heurich,  xSga.) 

Coef.  of  Abson>-  Coef.  of  Abiori>>  Coef.  of  Absorption 

t*.  tion  in  7%  t*.  in  Pure  Alconol 

Alcohol. 

4  0.0749  I 

18.8      0.0740  s 

II. 4 

23 -7 
Solubility  in  Aqueous  Alcohol  Solutions  at  20"*  and  760  mm.  Pressure. 

(Lubarsch,  1889.) 


Vol.  %  Absorbed  H. 
1-93 

1-43 
1.29 

1. 17 

Solubility  of  Hydrogen  in  Aq.  Solutions  of  Chloral  Hydrate. 

(MOlkr,  C.  X9X2-X3.) 

Absorption  Coefficient, 
dm  of  Aq.  /  '^  ^\ 

Solution.  $*,  Am. 


Wt.  %Akohd. 

O 

9.09 
16.67 
23.08 


Wt.  %  Alcohol 
28.57 

33-33 

50 
66.67 


Vol.  %  Absorbed  H. 
1.04 
1. 17 
2.02 

2.55 


Gms.  Chloral 


f. 


Hydrate  per 
xoo  Gma.  Aq. 


19.4 

174 
18.7 

16.5 

17 
17.9 

18.3 


SoL 

iS-5 

28.3 
46.56 

52 

63 

68 
78.4 


I 
I 
I 
I 
I 
I 
I 


0722 

143 

2505 
2870 

371 

4097 

4993 


0.01732 
0.01569 
0.01388 
0.01314 
0.01270 
0.01286 
0.01398 


0.01724 
0.01540 

001375 
0.01280 

0.01243 

0.01270 

0.01380 


Solubility  of  Hydrogen  in  Chloral  Hydrate  Solutions  at  20^.  (Snopp,  X904.) 


4.91 
7.69 

14.56 
29.50 

38.42 

49-79 
63.90 


Normality  (per 
xooo  Gms.  IhO). 

0.310 
0.504 
1.030 

2.530 
3.770 

6 
10.700 


Molecular 
Concentration. 

0.005594 
0.008992 
0.018223 
0.043601 
0.063647 

0.097493 
O.161660 


Absorption 
Coefficient  of  H. 

0.01839 
0.01802 
O.OI712 
0.01542 
0.01440 
0.01353 
0.01307 


Density 
of  Solutions. 

1.0202 
I .0320 
1.0669 
I . 1466 
I. 1982 
1.2724 

1-3743 


For  definition  of  Bunsen  Absorption  Coef.,  see  p.  227. 
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Solubility  of  Hydrogen  in  Aqueous  Solutions  of  Glycerol. 
Results  at  14**  and  21**.  (Henkd,  1905, 19x2.)      Results  at  25**.  (Dmcker  and  Moles.  19x0.) 


f. 

Wt.  % 

Abaorp.  Coef. 

Wt.  % 

Glycerol. 

fi  (Sec  p.  227.) 

Glycerol. 

14 

0 

0.0193 

0 

u 

2.29 

0.0189 

4 

it 

S-32 

0.0186 

10. 5 

it 

8-57 

0.0182 

22 

u 

10.83 

O.O181S 

49.8 

ii 

15-31 

0.01765 

SO'S 

21 

0 

0.0184 

52.6 

u 

2.29 

O.O181 

67 

li 

S.68 

0.0177 

80 

(( 

6.46 

0.0176 

82 

il 

10.40 

O.OI7I 

88 

u 

18.20 

0.0160 

95 

U  Sat.  Sol. 

I 

I.OIOI 

{.(Ostwald 
ExpreaaioD). 

0.0196 
0.0186 

1.0260 

0.0178 

1.0542 

0.0154 

I. 1290 

0.0099 

I. 1300 

I • 1365 
I. 1752 

0.0097 
0.0090 
0.0067 

I.2II3 

0.0051 

1. 2159 

0.0051 

I . 2307 

0.0044 

1 .  2502 

0.0034 

Additional  data  for  this  system  are  given  by  MQller,  C.  1912-13. 
Solubility  of  Hydrogen  in  Aqueous  Scx^utions  of  Several  Compounds. 

(Httlner,  1906-07.) 

Cone,  of 

Solvent  Gms. 

per  Liter. 

O 


Aqucoui  Solution  of: 

Water  alone 

Dextrose  (Grape  Sugar) 


t 


tt 


It 


Urea 

Acetamide 
Alanine 
Glycocol 


41 -45 
87 -3 
174 
60 

59 
89 

75 


Absorption  Coef.  ft, 

20. IX  0.0181 

20  0.0176 

20.25  0.0166 

20.28  0.0152 

20.17  0.0170 

20.11  0.0180 

20.08  0.0156 

20.16  0.0158 


Solubility  of  Hydrogen  in  Aqueous  Solutions  of  Cane  Sugar  and 

OF  Grape  Sugar.     (Moiier,  c.  x9xa-i3.) 


152 
II. 6 

12 

12.7 

II. 8 

133 
12.6 


wt.% 

Cane 
Sugar. 

5  04 

147 
20.26 

29.86 

31.74 
39.65 
42.94 


Sp.  Gr. 
Sat.  Sol. 


Abs.  Coef. 


di6  =1.019  0.0173 

ill  =1.060  0.0151 

dn  =1.084  0.0146 

dit  =1.128  0.0126 

dn  =1.138  0.0119 

rfij.6=i.i75  0.0103 

rfii.6=i.i95  0.0094 


19.3 
20.5 

20.5 

21. 1 

21.8 

21.2 


wt.% 

Grape 
Sugar. 

O 


Sp.  Gr. 
Sat.  Sol. 


Abs.  Coef. 

Ad. 


0.0184 
0.0160 
0.0145 


12.2   (^10=1.048 

20.7  ^=1.084 
32.56  ^=1.130  0.0125 

45.8  ^=1.199   0.0102 

59   ^=1.266  0.0078 


SoLUBiLrrY  OF  Hydrogen  in  Aqueous  Sugar  Solutions  at  I5^  (Goitlon.  1895.) 

Gnu.  Sugar  per  Gm.  Mols.  Sugar  Absorption 

100  Gms.  Solution.  per  Liter.  Coefficient  of  H. 

16.67  0.520  O.OI561 

30.08  0.993  0.01284 

47.65  1.699  0.00892 

Solubility  of  Hydrogen  at  25"*  (Findlay  and  Shen,  1912)  in  Aq.  Scx^utions  of: 


Dextrin. 

Gms.  Dextrin 

Sp.  Gr. 

Im- 

Gms.  Starch 

perxoocc. 

per  xoo  cc. 

3.98 

1. 012 

0.0194 

2.01 

8.58 

1. 019 

O.OI9I 

3.56 

8.12 

1.028 

0.0188 

7.13 

19.20 

1.066 

0.0174 

9.29 

Starch. 
Sp.  Gr. 

1.005 
I. oil 
1.024 
1.032 


0.0194 
0.0189 
O.O181 
0.0182 


Gelatin. 

Gms.  Gelatin        > 
per  xoo  cc  ^* 

1.53  0.0194 

2.69  0.0189 

4.74  0.0185 

5.71  0.0182 
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HYDROGEN 


SOLUBILITT  OF  HTDROGBN  IN  AqUBOUS  PROnONIC  AciD  SOLUTIONS. 

(Brum,  1900.) 


Gms.C|H|COOH 

per  xooGms. 

Sdutioii. 

Ceeflkicnt  of  AbtorpCion  of  Hydrogen  at: 

/" 

5*. 

lO*. 

IS*. 

20*. 

as*. 

2.63 

0 

.02245 

0.0214 

0.0200 

0.0188 

0.0172 

3-37 

0 

.0222 

0.0212 

0.0199 

0.0187 

O.OI7I 

S-27 

0 

.0224 

0.0212 

0.0198 

0.0184 

O.OI7I 

6.50 

0 

.0218 

0.0209 

0.0193 

0.0183 

0.0169 

9.91 

0 

.0213 

0.0203 

O.OI9I 

0.0178 

0.0160 

Solubility  of  Htdrogbn  in  Russian  Pbtrolbum. 

(Gniewuz  and  Walfisz,  1887.) 

Coefficient  of  absorption  (see  p.  227)  at  20**  —  0.0582,  at  10^  »  0.0652. 
Solubility  of  Htdrogbn  in  Watbr  and  in  Organic  S<».vbnts. 


Results  in  terms 

1  of  the  Oi 

stwaldEx 

presnion,  see  p.  227. 

amt,  1901.) 

SohrenL 

f» 

^ 

Solvent. 

f» 

ho> 

Water 

0.0199 

0.0200 

Amy]  Acetate 

0.0774 

0.0743 

Aniline 

0.0285 

0.0303 

Xylene 

0.0819 

0.0783 

Amyl  Alcohol 

0.0301 

0.0353 

Ethyl  AceUte 

0.0852 

0.0788 

Nitrobenzene 

0.0371 

0.0353 

Toluene 

0.0874 

0.0838 

Carbon  Disulfide 

0.0375 

0.0336 

Ethyl  Alcohol  (98.8%) 

0.0894 

0.0862 

Acetic  Add 

0.0633 

0.0617 

Methyl  Alcohol 

0.0945 

0.0902 

Benzene 

0.0756 

0.0707 

Isobutyl  Alcohol 

0.0976 

0.0929 

Acetone 

0.0764 

0.0703 

Solubility  of  Hydrogbn  in  Ethyl  Ethbr. 

(Christoff,  x9xa.) 

Results  in  terms  of  the  Ostwald  Solubility  Expression  /  (see  p.  227). 

h  -  0.1115,    If  «  0.1150,    /lo  «  0.1195,    ^1  -  0.1259. 

Data  for  the  solubility  of  hydrogen  in  metals  are  given  by  Sieverts  and  co- 
workers, 1909,  1910,  1912. 


HTDROOEN  FSBOXIDE  HA. 

Distribution  of  Hydrogbn  Pbroxidb  bbtwbbn  Watbr  and  Amyl  Alcohol 


AT  O' 

and  at  25". 

(Calvert, 

1901; 

Jqyner,  191  a.) 

Results  at 

0*.     (Calvert,  Joyner.) 

Results  at  25^     (Cahrect) 

Mob.  HA 

per  liter.                 j^ 

Mols.  HA  per  Liter.                    m 

.  *^                                     - 

HiiQ  layer  (IF).  AlmhnI  Layer  M)^      ^ 

H«0  Layer  (TT). 

Almhol  Layer  U).       ^ 

0.146 

0.0216          6.76 

0.094 

0.013           7-OI 

0.200 

0.030          6.66 

0.194 

0.028             6.91 

0.407 

0.061             6.63 

0.297 

0.042             7.08 

0.749 

0.113          6.66 

0.670 

0.095             7.09 

1.970 

0.293          6.71 

0913 

0.130             7.01 

Data  are  also  given  for  the  distribution  of  hydrogen  peroxide  between  aqueous 
oodium  hydroxide  solutions  and  amyl  alcohol  at  o**  ana  at  25^ 


HTDROOEN  PEROXIDE 
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Distribution  of  Hydrogen  Peroxide  between  Water  and  Organic  Solvents. 

(Walton  and  Lewis,  19x6.) 

Different  amounts  of  perhydrol  (30%  HtOi  solution)  were  added  to  various 
mixtures  of  water  and  organic  solvents  and,  after  constant  agitation  for  about 
I  hour,  the  HtOi  in  each  layer  was  determined. 

Ratio. 


Solvent  i*. 

Ethyl  Acetate  25 

Isobutyl  Alcohol  25 

Amyl  Acetate  25 

Acetophenone  25 

Ether  25 

Ether  o 

Aniline  25 


Cone.  aq. 


Cone.  ofg.  aoiTCDt 
3.92-  4. II 
2.58-  2.63 

13        -13 • 2 
5.82-  6.06 

8.28-  9. II 

S-72-  5.85 

4.08-  4.10 


Solvent. 

Methyl  Iodide 

m  Toluidine 

Phenol 

Quinoline 
It 

tt 


V. 

Ratio, 
Concaq. 

25 
25 
25 

0 

25 
40 

Cone.  ofg.  aolTent 

Approz.  200 
Approz.      5 

4. 35  -5.55 
0.276-0.391 

0.365-0.642 

0.516-0.602 

The  following  approximate  values,  determined  at  room  temp.,  are  quoted  from 
the  dissertation  of  A.  Braun,  Univ.,  Wisconsin,  1914. 

Ratio,  Ratio,  Ratio, 

Solvent.  Cone.  >q.  Solvent.  ^°c.  ag.  Solvent.  Cooctg. 


Cone.  org.  MilTent  Cone.  oqr.  niTent  Cone.  gqr.  nlTac 

Ethyl  Acetate  }  Ethylisovalerianate  ^  Isobutyl  Alcohol  } 

Nitrobenzene  j^  Isoamyl  Propionate  ^  Propyl  Formate  I 

Acetophenone  }  Chloroform  ^ib  Isobutyl  Butyrate  ^ 

Amyl  Acetate  i  Benzene  ^  Propyl  Butyrate  ^ 

The  distribution  ratio  of  hydrogen  peroxide  between  water  and  ether  at  17.5^ 
varies  with  concentration  from  13.9  to  17.4.  (Oupoll  and  Popeff,  1903.) 


HTDROOEN  SELENDE  HsSe 

Solubility  in  Water. 

(de  Forcrand  and  Fonxe»-Diacon,  1909.) 

If.  4*^ 

Vol.  HsSe  (at  o°  and  760  mm.)  dissolved  ) 
per  I  vol.  HjO  J 


3.77 


9.65 
3. 45 


13.2 
3.31 


22.5 

2.70 


HTDROGEN  SULFIDE  HsS. 

Solubility  in  Water. 

(Winkler,  1906,  X9X2-) 


t*.      Abs.  Coef .  fi. 

9- 

f. 

Abs.  Coef.  fi.        q.                   V. 

Abe.  Coef.  fi.       q. 

0       4.621 

0.699 

25 

2.257        0.334               60 

I. 176       0.146 

S          3-935 

0.593 

30 

2.014        0.295               70 

1. 010       0.109 

10        3  362 

0.505 

35 

I. 811        0.262               80 

0.906       0.076 

1 

15      2.913 

0.436 

40 

1.642        0.233               90 

0.835       0.041 

20        2 . 554 

0.380 

50 

1.376      0.186          too 

0.800       0 

Solubility  : 

[N  Water  and  in  Alcohol  at  t"  and  760 

(Bunaen  and  Carius;  Fauser,  1888.) 

MM.  Pressure. 

1 

In  Water. 

A 

In  Alcohol. 

t*.                      I  Vol. 

HfO  Absorbs. 

fi.               g.                     I  Vol. 

Alcohol  Abaoiba. 

0      4.37  Vols.  HtS  (at 0* and  7601 

lun.) 

4.686     0.710     17.89  Vob.H|S(ato*aiMl76o]nm.) 

5     3.97 

it 

4.063     0.615      14-78 

« 

10      3.59 

II 

3520     0.530     11.99 

M 

15       3.23 

w 

3.056     0.458       9.54 

« 

20       2.91 

M 

2.672     0.398        7.42 

« 

25       2.61 

M 

5.96  (24*) 

30       2.33 

If 

•  •«           ...           '... 

35     2.08 

M 

...           ...            ... 

40     1.86 

M 

.*•           •••            .•• 

« 

i 

For  fi  and  a  see  Ethane,  page  285. 

The  PT  and  the  Px  curves  for  the  system  HiS  +  HjO  are  given  by  Scheffer,  191 1. 
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H7DBOOEN  8ULFIDB 


Solubility  of  Htdrogbn  Sitlfidb  in  Aqubous  Solutions  of  Htdriodic 

Acid  at  25''  and  760  mm.  Total  Prbssurb. 

(Polfitser,  1909.) 


Mob.  per  Liter. 

Cms.  per 
'    HI. 

Uter. 
H,S.' 

Mds.  per  Liter. 

Omt.per 
'     HI.   ■ 

Liter. 

IHT 

[HI). 

IHtSJ.    • 

m. 

IHIJ.         (H,S).' 

HiS. 

0.20 

0 

0.1040 

0 

3.54 

4.71 

4.38       0.163 

560.4 

S-5S 

1.23 

1. 01 

O.III 

129.2 

3.78 

5-33 

5.005     0.165 

640.3 

5.62 

1.74 

i-Si 

0.II3 

193.2 

3.85 

6.06 

5.695     O.181 

728.6 

6.17 

2.18 

1.93 

0.125 

246.9 

4.26 

7.33 

6.93s     0.197 

887.2 

6.71 

2.92 

2.64 

0.138 

337.8 

4.70 

9.75 

9.21        0.267 

"79 

9.10 

371 

3.42 

0.142 

437. 5 

4.84 

Data  for  the  solubility  of  hydrogen  sulfide  in  liquid  sulfur  are  given  by  Pela- 
bon,  18^7. 

Freezing-point  lowering  data  for  mixtures  of  HiS  and  CH«OH  and  HtS  and 
(CHt)iO  are  given  by  Baume  and  Perrot,  1911*  1914. 


Solubilitt  of  Htdrogbn  Sulfide  in  Aqueous  Salt  S(h.utions  at  25^ 

(McLauchlaii,  1903.) 

Note. — The  original  results  are  given  in  terms  of  7-  which  is  the  iodine  titer  (/) 

k 

of  the  HsS  dissolved  in  the  salt  solution,  divided  by  the  titer  (U,  of  the  HsS  dis- 
solved in  pure  water.  These  figures  were  multiplied  by  2.61  (see  25**  result  in 
last  table  on  page  322)  and  the  products  recorded  in  the  following  table  as 
volumes  of  HaS  Absorbed  by  i  vol.  of  aqueous  solution. 


Solution. 

nNHiBr 

nNH4a 

nNH4N0i 
|n(NH4),S04 
J«(NH4)tS04 

nNH4C2H[tOs 

n  (NH,),CO 
InHCl 
inHiS04 

nC4H«0% 
3  n  CiHeOe 
Pure  C»Hj(OH), 


Grams  Salt 
per  Liter. 

98 

S3. 4 
80 

33 

16.5 
77.1 

60.1 

18.22 

24.52 
150 
450 
1000 


I        Vols.  HtS 

t^     per  X  VoL  Sd. 

I  2.61 

0.96  2.40 

0.99  2.58 

0.82  2.14 

0.91  2.37 

1.09  2.84 

1.02  2.66 

0.975  2.54 

0.905  2.36 

0.944  2.46 

0.858  2.24 

0.863  2.26 


Solation. 


Gms.Salt 
per  Liter. 


fiKBr      119 

fiKCl        74.5 

fiKNOi    loi 

|nK9S04     43.5 

inKtS04     21.7 

nKI        166 

fiNaBr    103 

«NaCl      58.5 

InNaCl      29.2 

nNaNOi   85 
|«Na4S04   35. 5 
inNaaS04    17.8 


I.     V0I8.ILS 

(     perxVol.SoL 
0.945     2.47 


0.853 
0.913 

0.78 

0.89 

0.98 

0.935 
0.847 

0.93 
0.893 

0.73 
0.855 


2.22 
2.38 
2.04 
2.32 
2.56 
2.44 
2. 21 
2.42 
2.32 
1.90 
2.23 


Similar  data  are  also  given  for  the  solubility  of  HtS  in  aq.  CtHK)H  solutions 
and  in  aq.  CH<COOH  solutions  at  25^ 


HTDROQUINOL  (Hydroquinone)  CiH4(0H)s  p. 

100  gms.  sat.  solution  in  water  contain  6.7  gms.  hydroquinol  at  20^  Sp.  Gr.  of 
80L  «  1. 01 2.  (Vaubel,  1899.) 

100  gms.  95%.fonnic  acid  dissolve  6.07  gms.  hydroquinol  at  20.2^    CAadiu,  19x3.) 
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Solubility  of  Hydroquimol  in  Sulfur  Dioxide  in  thb  Critical  Vicinitt. 

(Centnenwcr  and  Tdetow,  1909.) 

Determinations  made  by  the  Synthetic  Method,  for  which  see  Note,  p.  16. 

M         Gms.  Hydroqainol  ^  Cms.  Hydfoquiiiol  ^  Gms.  Hydroqoinol 

*'        per  xoo  Gnu.  SO^  *  '  per  xoo  Gms.  SOb  *  '  per  xoo  Gms.  SO^ 

63  0.89  117. 6         4.46  136.7  10.31 

735         1-22  123.3         5.66  141. 4  13.3 

89.2  2.18  134-2  8.31  145  14.9 

Distribution  of  Hydroquinol  between  Water  and  Ether  at  15^ 

(Puinow,  19x1.) 

Cone*  Hydroquinol  in:  Cone.  Hydroquinol  in: 

H^  Layer.      Etber  Layer.         H/)  Layer.      Ether  Layer. 

0.00502     o.oiiz        0.0502     0.1275 
o. 01 196     0.0249        0.0818     0.2343 

0.0128        0.0274  O.IIO5       0.3543 

0.0236        0.0552  O.I4II       0.5300 

0.0455        O.II48  0.1502       0.5604 

*  The  terms  in  whkh  the  oonc.  is  ezpresaed  axe  not  stated. 

Freezing-point  Data  (Solubility,  see  footnote,  p.  i)  are  Given  for  thb 

Following  Mixtures: 

Hydroquinol  and  Naphthalene.  (Kremann  and  Jaaetd^y,  x9za0 

*'  "   PyrocatechoL  Qacger,  X907.) 

"  "  Resorcinol. 

"  **  ^Toluidine.  (Philip  and  Smith,  1905.) 

Monochlorohydroquinol  and  Monobromohydroquinol.       (KOster,  1891.) 
Diacetylmonochlorohydroquinol  and  Diacetylmonobromohydroquinol. 

(KCkster,  19x1 0 

HYDBOXTLAMINE  NHs(OH). 

HYDROXTLAMINE  HTDBOCHLOBIDI  NH,(OH).HCL 

Solubility  of  each  in  Several  Solvents. 

(de  Bniyn,  X892.) 


Solvent. 

f. 

Gms.NH/)H 

per  xoo  Gms. 

Solution. 

r. 

Gms.  NI]t(0H).HC 

per  xoo  Gms. 

Solvent 

Methyl  Alcohol  (abs.) 

S 

35 

19-75 

16.4 

Ethyl  Alcohol  (abs.) 

^  ^s. 

15 

19-75 

4.43 

Ether  (dry) 

(b.  pt.) 

1.3 

•     •     • 

•    •    • 

Ethyl  Acetate 

(b.  pt.) 

1.6 

•     ■     • 

•    •   • 

For  densities  of  NHi(OH).HCl  solutions,  see  Schiff  and  Monsacchi,  1896. 

CO 
PhthalylHYDROXTLAMINE  C.H4<^  xt^t,>0- 

^  C :  NOH  '^ 

One  liter  benzene  dissolves  0.33  gm.  of  the  A  form  of  melting  point  220^-226^. 

(Sidgwick,  1915O 

H708C7AMINS  CnHnNO,. 

Solubility  in  Several  Solvents  at  i8*-22*. 

(MttUer,  X9013.) 


Gms.  CnB^NQi 
Solvent.                    per  100  Gms. 

Solvent 

Gms.  CnE^NOk 
per  100  Gms. 

Solution. 

Solution. 

Water                          0.355 

Chloroform 

100+ 

Ether                           2.02 

Acetic  Ether 

4.903 

Ether  sat.  witk  HjO      3 .  913 

Petroleum  Ether 

0.098 

Water  sat.  with  Ether  3 .  125 

Carbon  Tetrachloride 

0.059 

Benzene                        0.769 

3^5  H708CIM1 

HT08CINB  (Scopolamine)  HTDBOBBOMIDI,  etc. 

Solubility  in  Several  Solvents  at  25".  (U.  s.  P.  vm.) 

Grams  per  loo  Grams  Solvent. 


Solvent. 

Hyosdne 
Hydxobromide 

Hyooc^amine 
HydroSromide 

Hyoecyamine 
Sulfate 

CnHaNO«HBr.3H/). 

C0HnNQ|.HBr. 

(C„H«NO.),.H,SQ| 

Water 

66.6 

very  soluble 

very  soluble 

Alcohol 

6.2 

SO 

iS-6 

Ether 

•    •    ■ 

0.062 

0.04 

Chloroform 

0.133 

40 

0.043 

Nitro  INDAN  CarboxYlic  Acids. 

Freezing-point  lowering  data  for  mixtures  of  /  nitroindan-2-carboxylic  acid 
and  d  nitroindan-2-carboxylic  acid  are  given  by  Mills,  Parker  and  Prowae,  I9I4. 

INDIQO  (CJl4<^^>C:),. 

100  gms.  95%  formic  acid  dissolve  0.14  gm.  indigo  at  IQ.S**.  (Aschu,  1913-) 

INDIUM  lODATE  In(IOs),. 

100  gms.  H2O  dissolve  0.067  gm.  In(IQi)<  at  20^.      (liathers  and  Schluederbecg,  1908O 

IsoINOSITOL  CeHi^«. 

100  gms.  HsO  dissolve  25. 12  gms.  CeHiiOiat  iS^and  43.22  gms.  at  I00^  (MOUer,  19x9.) 

IODIC  ACID  HlOt. 

Solubility  of  Iodic  Acm  in  Water.    (Groschuff,  1906.) 

*••  i<SG'J^S6i,  Solid  Phase.  f.  ^^G^i^Sol.  Solid  Ph«e. 

—  0.3                  1.69  Ice  16               71.7                HIOi 

—  1. 01                6.81  "  40               73.7                   - 

—  2.38             26.22  "  60               75.9                   •• 

—  4.72             51.42  •*  80               78.3                   * 

—  6.32             57.61  -  85               78.7 

—  12.25  67.40  "  lOI  80.8 

—  14  69.10  " +fflOb  iio  82.1        mOb+HiA 

— 15  70  (uosUble)  Ice  1 25  82 . 7  HIA 

—  19  72  "       ••  140  Ss-S 

o  70.3  fflOb  160  85.9  " 

Solubility  of  Iodic  Acid  in  Nitric  Acid.    (Groschuff.) 

Gms.  HIOi  per  xoo  Gms. 

* V 

Aq.  27.73%  HNQ,         40.88%  HNQi 


lODINl  I> 


r. 

Solution.  Solution.  Solution. 

o             74.1  18  9 

20                   75.8  21  10 

40                   77.7  27  14 

60                   80  38  18 

Solubility  of  Iodine  in  Water.  (Hartior,  1908.) 

M  Gms.  I  per  xooo  Gms. 

*•  HA 


18  0.2765 

25  0.3395 

35  0.4661 

45  0.6474 

55  0.9222 

The  above  determinations  were  made  with  great  care.  Results  for  single 
temperatures  in  good  agreement  with  the  above  are  given  by  Dietz,  1898: 
Jakowkin,  1895;  Noyes  and  Seidensticker,  1898;  Sammet,  1905;  Bray  ana 
Connolly,  1910,  191 1;  Herz  and  Paul,  19 14  and  FedotiefiF,  1911-12. 
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Solubility  of  Iodinb  in  Aqubous  Mercuric  Chloridb  and  in  Aqueous 

Cadmium  Iodide  Solutions  at  25**. 

In  Aq.  Cdli. 

(Van  Name  and  Brown,  19x7.) 
Cms.  per  liter. 


MflKmols  per  Liter 


In  Aq.  HgCli. 
(Hen  and  Paul,  19x4.) 

Gms.  per  Liter. 


Hg. 
o 

94-44 
124.42 

195-42 
334  60 


Ii- 

1.34 
12.94 
14.60 
18.06 

2543 


HgCl,. 
o 
25,64 

33-78 
54.29 
90.84 


0.340 
3-285 
3.706 

4.583 
6.454 


Cdl«. 
3-66 

45.78 

91  56 

183.12 


I. 

2.072 

9.056 

11.386 

14.040 


Solubility  of  Iodine  in  Very  Dilute  Aqueous  Solutions  of  Potassium 

Iodide. 

(DetenninatioDS  made  with  very  great  care.) 
Results  at  o**. 

(Jones  and  Hartman,  19x5.) 


Results  at  25*.  Results  at  23®. 

(Bray  and  MacKay,  x9xo.)     (Noyes  and  Seidenstricker,  1898.) 


Normality 

dti   t 

Gms.  I  per 

Normality 

Millimolslf 

Normality 

Millimolsl, 

of  Aq. 
KTSoL 

9  of 
Sat.  Sol. 

xoo  Gms. 
Sat.  Sol. 

of  Aq. 
KISoL 

per  Liter   1 
Sat.  Sol. 

of  Aq. 
KISoL 

per  Liter 
SatSoL- 

0.000992 

1.0002 

0.0282 

0 

1.333 

0 

1.342 

0.00200 

1.0004 

0.0409 

,       O.OOI 

1.788 

0.00083 

1. 814 

0.00500 

I. 0010 

0.0760 

0.002 

2.266 

0.00166 

2.23s 

O.OIOOO 

1.0020 

0.1356 

0.005 

3.728 

0.00664 

4.667 

0.01988 

1.0044 

0.2533 

O.OIO 

6.185 

0.01329 

8.003 

0.0500 

I. 0109 

0.609 

0.020 

II. 13 

0.02657 

4-68 

0.09993 

I. 0219 

1. 199 

0.050 

25.77 

0.05315 

28.03 

O.IOO 

51.35 

0.1063 

55.28 

Solubility  of  Iodine  in  Aqueous  Solutions  of  Potassium  Iodide  at 

25*^  AND  Vice  Versa. 

(Parsons  and  Wliittemore,  X9xx.) 
(Time  of  rotation  6  moa.  or  knger.    Duplicate  determinations  at  different  lengths  of  time,  were  made.) 


Sp.  Gr. 
Sat.  Sol. 

1-349 

Gms.  per 

100  Gms. 
Sol. 

SoUd 

PhAiw 

Sp.  Gr. 
Sat.  Sol. 

3.246 

Gms.  per 

100  Gms. 
Sol. 

Solid 
Phase. 

KI 

KI 
16.03 

I 
18.49 

f  nHaC» 

Iodine 

'KI 
27.92 

I     ^ 
66.45 

I -516 

19.70 

26.16 

« 

3.232 

29.71 

62.81 

M 

1.769 

22.88 

36.06 

« 

2.665 

35.80 

49.61 

tt 

1. 910 

23.55 

40.52 

u 

2.539 

38.09 

44.58 

M 

2.403 

24.78 

5360 

u 

2.216 

44.82 

31.01 

M 

2.904 

25 

63.12 

u 

2.066 

49.04 

23.08 

M 

3082 

25.18 

66.04 

« 

1.888 

54.41 

11.63 

M 

3.316 

26 

68.09 

"  +KI 

1.733 

60.39 

0 

•• 

Additional  data  for  this  system  are  given  by  Bniner,  1898;  Hamberger,  1906; 
and  Lami,  1908. 

Data  for  the  solubility  of  iodine  in  aq.  40%  ethyl  alcohol  and  aq.  60%  ethyl 
alcohol  solutions  of  potassium  iodide  at  25**,  are  given  bv  Parsons  and  Corliss, 
1910.  The  solid  phases  were  identified  in  each  case  ancl  it  was  demonstrated 
that  no  polyiodides  of  potassium  exist  in  the  solid  phase  or  in  solution  at  25^ 

An  extensive  series  of  determinations  of  the  simultaneous  solubility  of  iodine 
and  potassium  iodide  in  nitrobenzene  and  in  other  organic  solvents,  as  well  as 
in  mixtures  of  nitrobenzene  and  other  solvents  are  given  by  Dawson  and  Gawler, 
1902,  and  Dawson,  1904.  The  determinations  were  made  to  obtain  information 
on  the  formation  of  polyiodides  in  solution.  The  molecular  ratio  of  dissolved 
Ii/KI  was  found  to  be  i  or  more  in  all  cases.     (See  also  p.  537.) 

Freezing-point  lowering  data,  determined  by  time-coohng  curves,  for  mixtures 
of  iodine  and  potassium  iodide  are  given  by  Kremann  and  Schoulz,  191 2.  Data 
for  this  system  are  also  given  by  Olivari  (1908). 
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SOLUBILITT  OF   lODINB  IN  AQUEOUS  SOLUTIONS  OF  POTASSIUM  BrOMIDB 

AND  OF  Sodium  Bromide  at  25^. 

(Bdl  and  Buckley,  19x3.) 


In  Aq.  KBr  Solutions. 

In  Aq.  NaBr  Solutions. 

A 

Cms.  KBr 

Gm.  Atoms  I 

Cms.  NaBr                  Gm.  Atoms  I 

per  Liter. 

per  Liter. 

per  Liter.                      per  Liter. 

60.6 

0.0176 

96.4                       0.0266 

106.9 

0.0278 

187.7                       0.0425 

I7S-9 

O.O4IS 

271.8                       0.0538 

229.8 

0.0532 

357.4                       0.0598 

281.9 

0.0628 

422.21                    0.0638 

330-6 

0.0717 

499.1                       0.0648 

377.1 

0.0797 

569.9                       0.0644 

411 

0.0864 

632                            0.0622 

461.7 

0.0948 

679.7                       0.0595 

509. 8 

0.1006 

7505                       0.0551 

567.9  sat. 

0.1094 

756.1  sat          0.0550 

Solubility 

OF  Iodine  in  Aqueous  Solutions  of  Acids. 

Aqueous  Add. 

Mob.  I  per  LHer 
Sat.  Sol. 

G,n,^^,^Ut„                 A„,^^. 

o.ooinHCl 

0.001332 

0 .  338           (Biay  and  MacKay,  29x0.) 

o.ionHNQj 

0.001340 

0 .  340           (Sammet,  1905.) 

o.ionHzSOi 

0.001342 

0.341 

Solubility  of  Iodine  in  Aqueous  Sodium  Iodide  Solutions. 

(Gill.  19x3-14.) 

Aqueous  Nal  solutions  were  prepared  by  dissolving  the  stated  amounts  of  the 
salt  in  water  and  diluting  to  100  cc.  An  excess  of  iodine  was  added  to  each  of 
these  solutions,  the  mixtures  heated  to  60^  and  shaken  for  several  minutes. 
They  were  then  allowed  to  cool  in  a  thermostat  at  25®  for  four  hours.  The 
dissolved  iodine  in  weighed  amounts  of  the  saturated  solutions  was  titrated  with 
thiosulfate.  The  densities  of  the  Aq.  Nal  mixtures  and  also  of  the  solutions 
after  saturation  with  iodine  were  determined. 


Gms.  Nal 

per  zoo  cc. 

Aq.  Solution. 

s 

10 

IS 
20 


dftOf 

Ao.  Nal 
Soiuticm. 

1.0369 
1.0720 
I. 1072 
I . 1458 


dL  of  Aq.  Nal 

alter  Saturation 

withL 

Gms.  I  Dissolved 

at  25*  per  xoo  Gms. 

of  the  Sat.  Sd. 

1.0698 

I.I4IS 
I. 2162 

1.2998 

4.99 
9.96 

14.93 
20.02 

Determinations  at  other  temperatures  were  made  in  an  apparatus  which  per« 
mitted  constant  stirring  of  the  solutions  at  the  several  temperatures.  Results, 
interpolated  from  the  original,  are  as  follows: 


Gms.  I  Dissolved  per  xoo  Gms. 
Sat.  Solution  in  Aq.  Nal  of: 


»  . 

xo  Gms.  per 

ao  Gms.  per 

xoocc. 

xoocc 

10 

8.9 

17.6 

IS 

9-3 

18.3 

20 

9.6 

19 

25 

10 

19.4 

Gms.  I  Dissolved  per  xoo  Gms. 
Sat.  Solution  in  Aq.  Nal  of: 


•  . 

XO  Gms.  per 
xoocc 

20  Gms.  per 
xoocc 

30 

10.3 

20.5 

40 

10.9 

22 

so 
60 

II. 7 
12.6 

23.4 
24.9 
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SOLUBILITT  OF  lODINB  IN  AqUBOUS  SaLT  S<».UnONS  AT  2$\ 


^1f 

Gmf-Sttt 

Gutt.  Dissolved 

Giu.Sdt. 

Gms.  Dianlved 

SUCa 

pet  Li^- 

I  per  Liter. 

.  auc 

per  Liter. 

I  per  Liter. 

Na.S04 

29.77 

0.160 

NH4CI 

S3 -4 

0.73s 

K,S04 

43-5 

0.238 

NaBr 

103 

329 

(NH4),S04 

33 

0.246 

KBr 

119 

3.801 

NaNQ. 

85 

0.257 

NH«Br 

98    • 

4.003 

KNOi 

101.3 

0.266 

NH4C1IIA 

771 

0.440 

NHiNQ, 

80 

0.37s 

(NH4),Crf54 

86.9 

0.980 

NaCl 

58.5 

O.S7S 

HiBOt 

SS'^ 

0.300 

KO 

73-6 

0.658 

SOLUBILITT    OF    lODINE    IN    NlTROBBNZBNB    SOLUTIONS    CONTAINING    VaUOUS 

'  loDiDBs  AT  Room  Tbmpbraturb.    Solutions  Sat.  with  I  in  Each  Casb. 

(DawaoB  and  Goodaoa,  1904.) 


Iodide. 

Cms.  per  Liter. 

Iodide. 

Iodine. 

Potassium  Iodide 

12.35 

112. 7 

(1            « 

45.56 

295 -7 

ii            11 

115. 8 

698.2 

U                      tl 

155.2 

943-6 

Sodium  Iodide 

13.55 

"5 

U                    it 

57.7 

393 

l«              « 

109. 1 

738 

<«             « 

228 

1251 

Rubidium  Iodide 

85.4 

421 

Rubidium  Iodide 

217.5 

1060 

Lithium  Iodide 

84.1 

642 

Iodide. 

Caesium  Iodide* 
Caesium  Iodide 
Ammonium  Iodide 
Ammonium  Iodide* 
Aniline  Hydriodide 
Dimethyliuiiline  Hydriodide 
Tetramethylammonium  Iodide 
Tetramethylammonium  Iodide 
Strontium  Iodide 
Barium  Iodide 
Barium  Iodide 


*  Solvent  «  0  nitxotoluene  instead  of  nitiobenaene. 


Cms.  per  liter. 


Iodide. 
48.2 
223 

69.5 

94.3 
164 

160 

49-3 

51-4 
106.5 

42.2 
158.5 


Iodine. 
213 
858 
482 
669 
721 
626 
266 
280 

599 
237 
809 


Similar  results  are  also  given  for  solutions  containing  KI  in  addition  to  the 
other  iodide,  and  one  series  for  the  simultaneous  solubility  of  KBr  and  I  in  nitro- 
benzene. It  is  considered  that  the  increased  solubility  b  most  easily 
on  the  assumption  that  periodides  are  formed  in  solution. 


Solubility  of  Iodine  in  Aqubous  Ethyl  and  Normal  Propyl  Alcohol 

Solutions  at  15". 

(Bruner,  1898.) 


In  Aq.  Ethyl  Alcohol. 


Vol.  % 

CAOH 

insolvent. 

10 

20 

30 
40 

SO 


Cms.  I  per 

100  cc. 

Solution. 

o.os 

0.06 
O.IO 
0.26 
0.88 


Vol.  % 

CILOH 

Id  Solvent. 

60 

70 
80 

90 
ZOO 


Cms.  I  per 

100  cc 

Solution. 

1. 14 

2.33 
4.20 

7-47 
IS.  67 


In  Aq.  (n.)  Propyl  Alcohol. 


Cms.  I  per 

100  cc 

Solution. 

O.OS 

O.ZI 

0.40 

0.94 

1.64 


Vol.  % 

CMjOfl 

in  Solvent. 

60 

70 
80 

90 
100 


Cms.  I  per 

100  oc 

Solution. 

2.71 
4.10 
6.0s 
9.17 

14.93 
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S(X.UBILITY  OF  lODINB  IN  AqUBOUS  EtHYL  AlCOHOL  ANBl  IN  AqUBOUS  ACBTIC 

Acid  Solutions  at  25^ 

(MrTjmrhfcin,  1903.) 


In  Aq.  CiHrf)H  Sdutions. 


In  Aq.  CH«CCX)H  Solutions. 


er  xooGhns. 

Gms.  Iper 
xoooc.  Sat. 

Gms.  CHiCOOH 
per  xoo  Gms. 

Gms.  Iper 
xoocc.  Sat. 

Solvent. 

Solution. 

Solvent. 

Solution. 

0 

0.034 

0 

0.034 

455 

0.039 

20     . 

0.076 

28.48 

0.172 

395 

0.173 

44.41 

0.95s 

61. 1 

0.510 

72.51 

6.698 

80.7 

1.363 

100 

24   548 

100 

3.162 

SOLUBIUTY  OP  lODIMB  IN  AqUBOUS  GlYCBR(X.  S(H.XJnONS  AT  25*. 

(fiat  and  Kooeb,  190s.) 

Density  of  glycerine  at  25^4"*  -  1.2555;  impurities  about  1.5%. 


l.%Glycerin 

e        Millimolsl 

Grams  I  per 

Density  of 

insolvent. 

per  xoo  cc.  Solution. 

xoocc.  Solution. 

Solutiooaat35V4* 

0 

0.24 

0.0304 

0.9979 

715 

0.27 

0.0342 

I. 0198 

20.44 

0.38 

0.0482 

I. 0471 

31 -55 

0.49 

0.0621 

1.0750 

40. 95 

069 

0.087s 

1.099s 

48.7 

1.07 

0.135 

I. 1207 

69.2 

2.20 

0.278 

1.176s 

100. 0 

9.70 

1.223 

1.2646 

100  gni&  glycerol  (4i  -  1.256)  diflsolve  2  gni&  iodine  at  I5*-I6^ 

(Ossendowski,  1907.)  ^  ~ 

Solubility  op  Iodinb  in  Bbnzbnb,  Chloroporm,  and  in  Ethbr. 

(Arctowski  —  Z.  anorg.  Chem.  ii,  376.  '95-'96.) 


In  Benzene. 

In  Chloroform. 

In  Ether. 

A  •            Gms.  I  per  xoo 
*  '           Gms.  Solutian. 

t\ 

Gms.  I  per  xoo 

f. 

Gms.  I  per  loe 

Gms.  Solution. 

Gms.  Soltttion. 

4.7                 8.08 

-49 

0.188 

-83 

15 -39 

6.6             8.63 

-55* 

0.144 

-90 

14.58 

10.5                 9.60 

-60 

0.129 

-108 

15  09 

13. 7           10.44 

-69J 

0.089 

• 

16.3               11.23 

-73* 

0.080 

+  10 

1.76  per 

XOO  gms. 

CHCl, 

(Duncan— 

•  Phaxm.  J.  Trans.  aa»  544,  '9i-^9«0 

Solubility  op  Iodinb  in  Bromoporm,  Carbon  Tbtrachloridb9  and  in 

Carbon  Disulpidb  at  25^ 

(Jakowkin,  1895.) 

I  liter  of  saturated  solution  in  CHBrs  contains  189.55  gms.  L 
I  liter  of  saturated  solution  in  CCU  contains  30.33  gms.  I. 
I  liter  of  saturated  solution  in  CSt  contains  230  gms.  I. 
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r. 

—  lOO 

-  80 

-  63 

—  20 

—  10 
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Solubility  of  Iodine  in  Carbon  Disulfidb. 


Cms.  I  per  xoo 
Gms.  Solution. 

0.32 

1.26 
4.14 


(Arctowiki,  Z894O 
f. 

O 
ID 

IS 
20 

2S 


Gms.  I  per  xoo 
Gms.  Solution. 

f. 

[Gms.  I  per  xoo 
Gms.  Solutioo. 

7.89 

30 

19.26 

10.51 

36 

22.67 

"•35 

40 

25.22 

14.62 

42 

26.7s 

16.92 


Solubilitt  of  Iodine  in  Several  Solvents  at  25^. 

(Hen  sad  Rathmsnn,  19x3.) 


Solvent. 

Chloroform 

Carbon  Tetrachloride 

Tetrachlorethylene 


Iodine  per  Liter  of 
Sat.  Sol. 


Mda. 

0.352 
0.237 

0.241 


Gms. 
44.68 
30- 08 
30.59 


Solvent 

Trichlorethylene 

Tetrachlorethane 

Pentachlorethane 


Iodine  per  Liter  of 
Sat.  Sol. 


Mols. 
0.312 
0.244 
0.272 


Gms. 
39.61 

30.97 
34.53 


One  liter  sat.  solution  of  iodine  in  nitrobenzene  contains  50.62  gms.  I  at  16^-17^. 

(Dawson  and  Gawler,  1902.) 
100  gms.  hexane  dissolve  i  .32  ^^ms.  iodine  at  25^.   (Hildebimnd,  EMmu  and  Beebe,  1917.) 
100  gms.  sat.  solution  of  iodme  in  anhydrous  lanolin  (mdting  point  46^),  con- 
tain 5.5a  gms.  iodine  at  45^  (Kloat,  1907.) 


S<».UBiLiTY  OF  Iodine  in  Mixtures  of  Chloroform  and  Eteisr  at  25^ 

(Maiden  and  Dover,  19x6.)  '', 

Gms.  CHCla  per  xoo       Gms.  Iodine  per  xoo 
G]ns.CHCU+(QH«)sO.  Gms.  (3ICli+(CsH«)A 

O 


Gms.  CHC3|  per  loo     Gms.  Iodine  per  loo  Qam, 
Gms.  CHC3,+(QH<)A        CHC1,+C^H«)A 


ID 
20 

30 

40 

SO 


35-1 
29.6 

24.8 

20.2 

16.3 

12.7 


60 

9-83 

70 

7S 

80 

5-73 

90 

431 

100 

310 

100  cc.  of  a  mixture  of  CHCU  +  CSi  (3:1)  dissolve  7.39  gms.  iodine  (t*  ?.) 
The  addition  of  S  even  up  to  the  point  of  saturation  does  not  affect  the  amount 
of  iodine  held  in  solution.  (Olivari,  1908.) 

Diagrammatic  results  for  mixtures  of  iodine  and  each  of  the  following  com- 
pounds are  given  by  Olivari,  191 1:  CHI<,  p  CeHiBrs,  [QHilNi,  p  CcH4(N0i}i» 
(Cm»CO),0  and  C.H,COOH. 


Solubility  of  Iodine  in  Mixed  Solvents  at  I6.6^ 


Solvent. 

Ether 

Carbon  Disulfide 

Ether+3.96  gms.  H|0    per  liter 

-I-7.91  gms.  HtO         " 

4-excess  HiO 

+9.79  gms.  CtHtOH  " 

-I- 19-6 

-1-29.4 

+39.2 


« 

it 
tt 
tt 
tt 


n 
It 
tt 


tt 
tt 
tt 


tt 
tt 
tt 


(StrBmholm,  X903.) 

Gms.  I 
per  Liter 
Sat.  Sol. 

206.3 

178.5 
221 


Solvent. 


Ether+ 20.96  gms.  CSi  per  liter 


EtherH-41.9 
CSt    +22.5 

235 -7  CSt    +45-1 

251.4  Ether-l-47.63 
219. 1  CSi    +50.06 

231 . 5  Ether-l-80.3 
243.9  Ether-i-77.8s 
254.4  CSt    -1-62.2 


(( 
tt 
tt 
tt 
tt 
tt 
tt 
tt 


CSt 

ether 

ether 

CHCU 

CHCU 

CJI. 

CHiI 

S 


« 

tt 
tt 
tt 
tt 
tt 
tt 


Gns.1 

SrIitcr 
tSol. 

202.3 

217.2 

189.3 

201.  z 

195-2 
172.8 
204.1 
220.2 
189.4 


One  liter  sat.  solution  in  ether  contains  167.3  fi^^ns.  I  at  o^        (Strdmholm,  1903.) 
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SOLUBILITT   OF   lODINB   IN   MIXTURES  OF   CHLOROFORM   AND   EtHTL   AlCOHOL, 

Chloroform  and  Normal  Propyl  Alcohol,  Chloroform  and  Benzene, 
AND  Chloroform  and  Carbon  Disulfide  at  I5^ 

(Bniner,  1898.) 


%  CHH, 
Sdvent. 

Gms.  I  Dissolved  per 

100  cc.  of  Miztoies  of: 

CHOt+CsHiOH. 

CHa,+C,H,0H. 

CHGi+CiH*. 

CHCli+C^. 

0 

15-67 

14.93 

ZO.4O 

17.63 

10 

9-43 

13-16 

9.84 

1S.93 

20 

8.69 

ZI.20 

8.78 

14.20 

30 

7.80 

8.98 

7-74 

12.16 

40 

7.09 

8.09 

6.96 

10.20 

SO 

6.62 

7.82 

6.20 

9.08 

60 

6.24 

7.09 

S-34 

7.72 

70 

S-77 

6.42 

4.89 

6.42 

80 

506 

S-S4 

4. S3 

S-27 

'90 

4-34 

4.52 

4.07 

4.32 

ICO 

3.62 

3-62 

362 

3-62 

Solubility  of  Iodine  in  Mixtures  of  Carbon  Tetrachloride  and  Ben- 
zene AND  in  Mixtures  of  Carbon  Tetrachloride  and  Carbon  Disul- 
fide AT  15*.  (Bruner.  1898.) 

Vol.  ^  CCL    ^™^*  ^  I^^  '^^  ^*  ^'  Mixture  of:  y^  «^  ^^i     Gms.  I  per  zoo  cc.  of  Mixture  of: 

insolvent.        CCU+CH..        CCI4+CS,.  inSdyent        'ca+C,H..  '    CCU+CS,.' 

o  10.40         17.6  60  4.90  S-SS 

10  9.44  14.44  70  4.09  4.50 

20  8.53  12.33  80  3.41  3.37 

30  7.77  10.34  90  2.74  2.60 

40  6.63  8.60  100  2.06  2.06 

SO  5-70  6.83 

In  the  case  of  the  above  determinations  the  volume  change  occurring  on  mixing 
the  solvents  was  neglected.  The  temperature  was  not  accurately  regulated  and 
the  mixtures  not  shaken  during  the  saturation.  Th^  curves  plotted  from  the 
results  are  not  smooth. 

Distribution  of  Iodine  between  Water  and  Bromoform,  Water  and  Car- 
bon Disulfide,  and  Water  and  Carbon  Tetrachloridb  at  25^ 

GakowkJn,  1895.) 

The  original  results  were  {dotted  on  croe»4ection  paper  and  the  foUowini^  table  made  from  the  curves. 
Jnkowkm  points  out  that  the  results  of  Bertbelot  and  Jnngfleisch,  1872,  are  .incorrect  on  account  of  the 
ofHL 

Gms.  I  per  Liter  Gms.  I  per  Liter  of: 


IS.  iper 
:^OLi 


ofH^Laypr 


/ • % 


in  Each  Case.  CHBri  Layer.  CS|  Layer.  CCI4  Layer. 

0.05  20  30  4 

o.io  45  60  8.5 

CIS  71  91  13 

0.20  100  126  17.5 

0.25  130  160  22 

A  theoretical  discusraon  of  the  results  of  Jakowkin  is  given  by  Schfikarew  (i90i}« 
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DiSTUBUnON  OF  lODtNB  BBTWBBN  CaRBON  DISULFIDE  AND 

Aq.  Potassium  Oxalate. 

(Dmvmb— >Z.  phfak.  Ghem.  56^  6xoi  '06;  Damon  and  McRae  —  J.  Chem.  Soc.  8z»  10861  'ob^ 


Coaoentxadoo 
Aq.  KiC«Oi. 

Gms.  I  per 

Liter  of 

Vol.  of  Soludoo 

which  Contaiiis 

X  Mol.  I. 

Fraction  of  I 
UncombiDed 
in  Solution. 

Aq.  Layer. 

CSs  Layer; 

i.o  Equiv. 

2.408 

10.83 

105.3 

O.OOS49S 

I  .0 

3SSS 

16.32 

71 -37 

0. 00561 

I  .0 

5-766 

27.91 

43-99 

0.0059x5 

1.0         " 

6.861 

34.01 

36.98 

0.00605s 

I. a       " 

3-525 

17.07 

71-97 

0.005645 

Distribution  of  Iodine  between  Amyl  Alcohol  and  T/atbr  and 
BETWEEN  Amyl  Alcohol  and  Aqueous  Potassium  Iodide 

Solutions  at  25°. 

(Hera  and  Fischer  —  Her.  37,  4753,  *o4.) 

The  original  results  were  plotted  on  cross-section  paper,  and  the 
following  tables  made  from  the  ctirves. 


MiHimoIsI  per  xo  cc 
Amyl  Alcohol  Layer 
in  Each  Case. 

*/ 

H^. 

10 

XO 

XO 

XO 

xo 

2-5 

0.012 

0.135 

0.160 

0.170 

0.170 

*   •   • 

3-0 

0.014 

0.150 

0.185 

0.200 

0.200 

o.x6o 

4.0 

0.018 

0.180 

0.235 

0.255 

0.270 

0.240 

5 

0.021 

0.210 

0.280 

0.315 

0.340 

O.3IS 

6 

0.025 

0.230 

0.330 

0375 

0.410 

0.390 

7 

0.029 

0.250 

0.37s 

0.430 

0.480 

0.470 

8 

•  •  • 

0.260 

0.420 

0.490 

0.550 

0.555 

9 

•  •  • 

0.270 

0.450 

0.550 

0.620 

0.640 

10 

•  •  • 

0.280 

0.470 

0.605 

0.690 

0.720 

12 

•  •  • 

•   •   • 

0.490 

0.700 

0.830 

0.900 

14 

•  •  • 

•   •   • 

0.510 

0.790 

0.980 

1.200 

20 

•  •  • 

•  •   > 

0.575 

•    •    • 

•    •    • 

•    •    • 

GiM.Iperxooee. 

Gms.  I  per 

xoo  cc.  of  HsO  and  o£  KI  Laycts. 

Amyl  Alcohol  Layer 
InSachOMe. 

HiO. 

xo 

xo 

XO 

XO 

xoN 

XO 

^ 

3 

0.0X4 

0.164 

0.20 

0.21 

0.21 

• 

•  • 

4 

\;  016 

0.196 

0.24 

0.26 

0.26 

0 

.31 

6 

i..026 

0^^252 

0.34 

0.38 

0.40 

0 

•37 

8 

0.033 

0.297 

0.43 

0.49 

0.54 

0 

•SI 

10 

0.040 

0.328 

0.51 

o.6x 

0.67 

0 

.69 

12 

0.341 

0.58 

0.73 

0.81 

0 

.84 

14 

«    •    * 

0.60 

0.83 

0.95 

I 

■00 

16 

•   •    • 

0.63 

0.9X 

1.09 

I 

.30 

18 

•    •    • 

/:).64 

•    «    a 

•    a    • 

• 

•     « 

25 

•    •    • 

0.71 

•    •    * 

•    •    • 

« 

•     • 

The  original  figures  for  5N/10  and  loN/io  KI  solutions  give  prac- 
tically identical  curves. 

Results  for  the  distribution  of  Iodine  between  N/io  KI  solutions  on 
the  one  hand,  and  mixtures  in  various  proportions  of  C,H«+  CS„ 
C,H,CH,-hCS„  CeH.+  C,H.CH„  CeH,+ liglft  petroleum.  CS,+ light 
petroletim,  CS,+CHC1,.  CHC1,+  CeH,,  CCI4+  CS,  and  CCI4+  C.H.CH, 
on  the  other  hand,  are  given  by  Dawson  —  J.  Chem.  Soc.,  81>  1086,  'oa. 
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Distribution  of  Iodine  between  Water  and  Immiscible  Organic  Solvents* 

Results  for  Water     Results  for  Water    Results  for  Water   Results  for  Water 

+  Nitrobenzene      +  Carbon  Disul-       +  Chloroform 
at  i8*.  fide  at  15**.  at  25^ 

(Dawson,  1908.)  (Dawson,  1903.)         (Hen  &  Knrzer,  19x0.) 

Mols.  Iodine  per  Liter.      Gms.  Iodine  per  Liter.     Mob.  Iodine  per  Liter. 


+  Carbontetra- 
chloride  at  i8^ 

(Dawson,  1908.) 
Mols.  Iodine  per  Liter. 


HdO  Layer.  CCU  Layer.  B^Uyer.  CANOiUyer.'B^  Layer.  CS,  Layer.  HtOUyer.CHCULayec' 


0.000416 
0.000535 


0.0344 
0.0443 


Results  for  Water 

+  Trichlorethyl- 

ene  at  25^ 


0.00019  0.0333 

0.00050  0.0S54 

0.00133  0.227s 

0.00189  0.3328 

Results  for  Water 

+  Tetrachlor- 

ethylene  at  25**. 


0.0452  27.85 
0.0486  30.09 
0.0486      30.31 

Results  for  Water 
+  Tetrachlor- 
ethane  at  25^ 


0.00025  0.0338 

0.00Z20  0.Z546 

0.00x84  0.23x8 

0.00259  0-3439 

Results  for  Water 
-h  Pentachlor- 
ethane  at  25**. 


(HerzftRathmann,*i3.)    (HerzARathmann^/ij.)    (Herz^Rathmann,'i3.)    (Hers  &  Rathmann,  '15O 
Mols.  Iodine  per  Liter.      Mols.  Iodine  per  Liter.       Mol»  Iodine  per  Litfer.     Mob.  Iodine  per  Liter. 


H«0 
Layer. 

0.00046 

0.00070 

O.OOII2 

0.00236 


CHa.CClt 
Layer. 

0.0543 

0.0778 

0.1275 

0.2672 


HiO 
Layer. 

0.00088 

0.00127 

0.00172 

0.00281 


CCIjCCl, 
Layer. 

0.0653 

0.0932 

0.1285 

0.2x61 


HtO 

Layer. 

O.00119 
0.00145 
0.00159 
0.00217 


(^iCU 
lAyer. 

O.IIOX 

0.1247 

0.1479 

0.2103 


H^ 
Layer. 

0.00092 
0.00x17 
0.00160 
0.00204 


CtHCUl 
Layer. 

0.0848 

0.1067 

0.1434 
0.1963 


Data  for  the  distribution  of  iodine  between  water  and  mixtures  of  CS1+CCI4 
at  25°  are  given  by  Herz  and  Kurzer,  1910. 

Data  for  the  distribution  of  iodine  between  carbon  disulfide  and  aqueous  solu- 
tions of  each  of  the  following  iodides  at  25^  are  given  by  van  Name  and  Brown. 
19 1 7.  Cadmium  iodide,  cadmium  potassium  itxlide,  lanthanum  iodide,  nickel 
iodide,  strontium  iodide,  zinc  iodide  and  ?inc  potassium  iodide.  Results  for  the 
distribution  of  iodine  between  carbon  tetrachloride  and  aq.  mercuric  potassium 
iodide  are  also  ^iven. 

Results  for  distribution  between  CS|  and  aq.  Bals  sols,  are  given  by  Herz  and 
Kurzer,  19 10. 

Data  for  the  distribution  of  iodine  between  carbon  disulfide  and  aqueous  solu- 
tions of  potassium  iodide  at  15°  and  at  13.5^,  and  between  carbon  disulfide  and 
aqueous  solutions  of  hydriodic  acid  at  13.5^,  are  given  by  Dawson,  1901  and  1902. 

Data  for  the  distribution  of  iodine  between  carbon  tetrachloride  and  aqueous 
solutions  of  mercuric  bromide  and  of  mercuric  chloride  at  25°  are  given  by  Herz 
and  Paul,  19 14. 

Distribution  of  Iodine  between  Carbon  Dislxfide  and  Aq. 
Ethyl  Alcohol  at  25°.    (Osaka,  1903-08.) 


Giiis.CtH«OH  Gms.  Iodine  per  Liter: 

per  100  cc.  CS,  Layer  Aq.  Alcohol 
Aq.  AlcofaoL  c. 

7.6  0.072 

7.6  O.211 

II. 4  0.077 

II. 4  0.280 

iS-3  007s 

IS. 3  0-315 

19. 1  0.04s 


Lq.  i 
Layer  c. 

35.86 

107.79 

32.93 
133.22 

25.61 

"5-34 
13-42 


e 
P' 

0.0020 
0.0020 
0.0023 
0.0021 
0.0029 
0.0027 
0.0034 


Gms.  C|H|0H   Gms.  Iodine  per  Litert 
P«  i«>  cc.       CSsLayerAq.  Alcohol 


Aq.  AloohoL 
19. i 
22.9 
22.9 
26.7 
26.7 

30.5 

30- 5 


e. 
0.330 
o.iis 
0.418 
0.0756 

0.495 
0.0636 

0.546 


Layer  c'. 
97 

23-78 
89.61 

9.8 

65.10 

.4.90 

42.27 


e 

T 

0.0034 
0.0048 
0.0047 
0.0077 
0.0076 
0.0130 
0.0129 


Distribution  of  Iodine  between  Ether  and  Ethylene  Glycol.  (Landau.  19x0) 


Results  at  o^. 

Gms.  Iodine  per  Liter: 


(CA)iO 
Layer  (a). 

2.139 

7.820 

16.620 

20.564 

31-785 
79<©So 


(CH^ffit 
Layer  (6). 

1.449 

4.347 

9.486 

11.685 

18.135 
44.460 


a 

V 

1.48 
1.80 

1.75 

1.76 

1.75 
1.80 


Results  at  25* 

Gms.  Iodine  per  Litor: 


(C,H,),0 
Layer  (a). 

2.208 

4.255 
7.728 

16.200 

30.322 

78.19s 


(CHiOffi, 
Layer  (0). 

1.449 
2.541 

4.347 

9.120 

17.062 

44.460 


a 

V 

«.5a 
1.60 

1.78 

1.78 

1.78 

Z.76 
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Distribution  op  Iodikb  bbtwbbn  Glycerol  and  Benzene  and  between 

Glycerol  and  Carbon  Tetrachloride. 

(L«ndau,  xgio.) 


Results  for  Glycerol  and  Benzene. 

GnuM  lodiae  per  Liter; 
^'       Glycerol  Layer.  Bdueae  Layer. 


u 

(( 
« 

50' 

it 

a 
u 
ti 


(a) 

0.407 

0.676 

1.470 
2.622 
5.280 

0.4S9 
0.658 

1.584 
3.048 

5564 
0.467 

0.642 

I  463 
2.391 

S.383 


(A) 
1.922 

4.086 

10.212 

20.102 

42.458 
2.168 

3-9" 
11.244 

24 . 104 

46.960 

2.194 

3.864 
II. 196 
19.872 
46.782 


(a) 


^'  V. 


Results  for  Glycerol  .and  CCI4. 

Gms.  Iodine  per  Liter: 
Glycerol  Layer.  CCI4  Layer! 


4.72 
6.04 

6.9s 
7.67 

8.04 

4.72 

5-94 
7.10 

7.91 

8.44 
4.70 

6.02 

7.65 
8.31 
8.69 


25^ 

ti 

cc 
cc 

40' 

(( 
u 
ii 
tc 

so' 

u 
ii 
it 
ii 


0.365 

0.684 

1. 416 
5.064 

7.636 

0.322 
0.690 
1.224 

2.832 

6.854 

0.299 

0.570 

1. 511 

2.664 

6.348 


0.56s 

1.224 
2.652 

9.888 

14.766 

0.575 

1. 169 
2.772 

6.444 
15.410 

0.653 

1.270 

3.457 

6.468 

16.008 


(a) 


i-SS 

1.78 
1.87 

1.9s 

1.93 
1.79 

1.74 

1.69 
2.26 

2.25 

2.19 

2.23 

2.29 

2.43 
2.52 


Distribution  op  Iodine  between  Glycerol  and  Chloroporm. 


Results  at  25^ 
(Hers  k  Kuraer,  19x0.) 


Results  at  30°. 
(Hantach  k  Va«t,  1901.) 


Results  at  Dif.  Temps. 
(Hantach  k  Vagt,  190X.) 


Mob.  Iodine  per  xooo 
Gms. 


Glycerol 
Layers. 

0.0244 

0.0397 

0.0500 


CHCli 
Layer  c'. 

0.0564     0.43 

0.0919     0.43 

O.II51     0.43 


Mob.  Iodine  per  Liter: 

Glycerol         CHCU 
Layer  c.       Layer  c'. 

0.00097  0.00172 


e 
? 


f. 


Mob.  I  per  Liter: 


0.056  O 

0.00204     0.00412     0.495  20 

0.00418     0.00898     0.465  40 

0.00782     0.0216       0.362  50 

Data  are  also  given  by  the  above  named  investigators  for  the  distribution  of 
iodine  between  aqueous  glycerol  solutions  and  chlorcMorm  at  sevoal  temperatures. 


Glycerol 
Layer  c. 

0.0119 

0.0084 

0.0077 

0.0074 


CHCU 
Layer  tf*. 

0.0177 

0.0213 

0.022Z 

0.0226 


^      — 


e 
P 


0.67s 
0.400 

0.349 
0.330 


Distribution  op  Iodine  between  Glycercx^  and  Ethtl  Ethnl 


f. 

o 

30 
30 


(Hantzach  k  Vagt,  1901.) 
Mob.  Iodine  per  Liter: 


Glycerol  Layer 
(c). 

0.00566 
0.00544 
O.OOIOO 


Ether  Lajrer 

(O. 
0.0270 

0.0272 

0.0051 


e 
?' 

0.21 
0.20 
0.20 


Freezing-point  Data  (Solubility,  see  footnote,  p.  i}por  Mixtures  op 

Iodine  and  (>ther  Elements.      * 


Iodine  and  Selenium 
"    Sulfur 
"        "   TeUurium 
"  Tin 


(FeUini  and  Pedxina,  1908.) 

(Olivari,  1908;  Smith  and  CaiBon,  1908.) 

Gaeger  and  Menke,  191 2.) 

(van  Klooster,  1912-13;  RemdeiB  and  de  Lange,  19x9-13.) 


Solubility  op  Iodine  in  Arsenic  Trichloride.  (Skan  and  MaUet.  1882.) 

f.  o*.  IS*.  96*. 

Gms.  I  per  loo.gms.  AsCU  8-42  11.88  36.89 


•  . 

cHa* 

C4l«NH. 

25 

0.0106 

0.0204 

25 

2.14(1.43  K™s- 

(V.)) 

II. I 

b.  pt. 

(10     gms. 

(V.)) 

•    •    • 

25 

19.2   (16.6  gms. 

(V.)) 

66.6 

25 

« •  * 

0.9s 

20-25 

173 . 1    (Dehn,  1917.) 

20-25 

22.4 

46 

5.2    (K]aae,i907.) 
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lODOEOSIN  (Sodium  tetra  iodofluorescein)  CsoHel^OtNat. 

100  gms.  HsO  dissolve  90  gms.  iodoeosin  at  20-25®.  (Dehn,  1917.) 
100  gms.  pyridine  dissolve  4.63  gms.  iodoeosin  at  20-25^  " 

100  gms.  aq.  50%  pyridine  dissolve  71.6  gms.  iodoeosin  at  20-25^  ** 

IODOFORM  CHI,,  lODOL  C4I4NH   (Tetraiodopyrrol). 

Solubility  in  Several  Solvents. 

(U.  S.  p.  VIII;  Vulpiua,  1893) 

Gms.  per  100  Gms.  Sobnent 
Solvciit. 

Water 

Alcohol 

Alcohol 

Ether 

Chloroform 

Pyridine 

Aq.  50%  p)rridine 

LanoUn  (30%  H2O) 

IRIDIUM  CHLORIDE  IrCU. 

When  I  gm.  iridium  as  chloride  is  dissolved  in  100  cc.  of  10%  HCl  and  shaken 
at  18®  with  100  cc.  of  ether,  0.02  per  cent  of  the  metal  enters  the  ethereal  layer. 
When  20%  HCl  is  used  5%  of  the  metal  enters  the  ether.  When  dissolved  in  i  % 
HCl  or  in  water  approximately  0.0 1  per  cent  of  the  metal  enters  the  ethereal  layer. 

(Mylins,  1911.) 

IRIDIUM  Ammonium  CHLORIDE  IrCl4.2NH4Cl. 

S(m.ubility  in  Water. 

(Rimbach  and  Korten,  1907.) 
Gms.  IiCl4.3NniD  per  zoo  Gms.  Gms.  IrCU.aNHiO  per  xoo  Gms. 

Water.  Sat.  SoL  Water.  Sat.  Sol. 

14.4          0.699  0.694  52.2  1.608  1.533 

26.8          0.905  0.899  ^^-2  2.130  2.068 

39.4           1.226  I. 124  69.3  2.824  2.746 

IRIDIUM    DOUBLE   SALTS. 

Solubility  in  Water. 

(Palmaer  —  Ber.  aj,  3817;  24*  aogo,  'pz.) 
Double  Sslt.  Formula. 

Irido  Pentamine  Bromide  IrCNHJsBra 

"  "        Biomonitrate  Ir(NHJaBr(NOa), 

"  "        Trichloride  Ji(SH;)JCU 

"  «        Chloro  Bromide  Ir(NHj)5CIBr, 

"  "        Chloro  Iodide  IrCNHJaCU, 

"  "        Chloro  Nitrate  Ir(NHg)5Cl(NOa), 

•*  "        Chloro  Sulphate  Ir(NHj)5ClS04.2H,0 

«  "        Nitrate  Ir(NH8),(NO0. 

''  Aquo  Pentamine  Bromide  Ir(NH,)5(OH^Br, 

"  ''         "           Chloride  Ir(NHa)5(OHa)Cl, 

"  "         «           Nitrate  Ir(NHJ,(OH,)(NOa), 

IBOH  BROMIDE   (Ferrous)   FeBr2.6H,0. 

Solubility  in  Water. 

(Etard  —  Ana.  chim.  phys.  [7]  a*  537,  '94.) 

A«  Gms.  FeBr^  ^  e  Gms.  FeBn  ^  o  Gms.  FeBi^ 

per  xoo  Gms.  Sol.  per  100  Gms.  SoL  *       per  100  Gms.  SoL 

—  20      470      30      55.0       60       590 

o  ^  505     40     56.2      80     61.5 
30    53  5  100     64.0 


18 

Cms.  per  xoo 
Gms.  H^. 

0.284 
5.58 

15. 1 

6.53 

15 

0.47 

15 

0.95 

154 

1.94 

150 

16 

0.74 
0.28 

ord.  temp, 
ord.  temp. 

25.0 
74.7 

17 

10. 0 

IRON  CARBONATE 
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IRON  CARBONATE  (Ferrous)  FeCOt. 
Solubility  of  Ferrous  Carbonate  in  Aqueous  Salt  Solutions,  Both 

WITH  AND  without  THE   PRESENCE  OF  CaRBON   DiOXIDE. 

(Ehlert  and  Hempel,  19x2.) 

(Each  mixture  was  1000  cc.  in  volume  and  was  rotated  constantly  for  24  hours. 
Temp.,  probably  5-8®.) 


A         *      *                                             ^          ^ 

Solubility  in 

Presence 

S(X.UBILITY 

IN  Absence 

OF  COt  (3  atmospheres  pressure). 

/ * . 

Cms.  Salt  per        Cms.  FeCOa  per 

OF 

COt. 

Aqoeous  Solntkm  of: 

Cms.  Salt  per 
1000  Gnu.  B|0. 

Gnu.  FeCOft  p« 

zooo  Cms.  H/). 

1000  cc.  Solvent. 

zooo  cc.  Solvent. 

Water  alone 

0 

6. 191 

•        •       • 

.    •    a 

NaCl 

•    •    • 

•    •    • 

3512 

0. 

350 

MgCli.6H«0 

86.9 

5-840 

.    •    • 

(( 

700 

4SSS 

•    .    • 

(( 

1150 

4-459 

... 

(( 

U37S 

4-693 

•    .    .    • 

1725 

5-398 

... 

if 

2300 

9.052 

2300 

4 

.205 

NaiSOi-ioHjO 

137-7 

7-943 

137.7 

0 

.701 

i( 

Sat.  at  14** 

9-578 

Sat.  at  14** 

0 

■934 

MgS0«.7H,0 

ioS-3 

6.342 

105.3 

I 

.467 

ii 

Sat.  at  14*" 

7-392 

Sat.  at  14° 

2 

•933 

IRON  BICARBONATE  (Ferrous)  Fe(HCO,)t. 

Solubility  of  Ferrous  Bicarbonate  in  Carbonated  Water  at  30^ 

(Smith,  H.  J.,  X918.) 

Pure  white  ferrous  carbonate  was  prepared  by  heating  to  100°  for  several 
days  in  a  steel  bottle,  an  aqueous  solution  of  ferrous  sulfate,  sodium  bicarbonate 
and  carbon  dioxide  (introduced  at  400  lbs.  pressure).  The  crystalline  product 
was  similar  to  the  mineral  siderite  and  was  probably  isomorphous  with  calcite. 
Fifty  to  one  hundred  ^am  portions  were  placed  in  a  two- liter  steel  bottle,  coated 
on  the  inside  with  a  mixture  of  beeswax  and  Venice  turpentine.  Water  was  added 
and  COt  introduced  through  a  needle  valve  from  a  cylinder  of  the  liquefied  gas. 
The  pressure  was  read  on  a  gauge.  The  bottle  was  rotated  at  constant  tempera- 
ture for  several  days  or  until  equilibrium  was  reached.  The  portion  ot  the 
saturated  solution  for  analysis  was  withdrawn  through  a  brass  tube  attached  to 
the  valve  on  the  inside  of  the  bottle  and  packed  with  cotton  to  act  as  a  filter.  The 
filtered  portion  was  received  in  a  tared  evacuated  flask,  containing  a  few  cc.  of 
cone.  HtSOi.  The  COt  was  determined  by  absorption  and  the  iron  by  precipitation, 
resolution,  reduction  and  titration  with  permanganate.  The  results  show  that 
the  decomposition  tension  of  Fe(HCO«)t  is  greater  than  25  atmospheres  at  25°. 


Cms.  MoU 

1.  per  Liter. 
Fc(HCOj),. 

Cms.  per  Liter. 

Gms.  Moh 

[.  per  Liter. 
Fe(HCOj;. 

Gms.  per  Liter. 

HtCQ>. 

EUCOi. 

Fe(HCO0i. 

H,C0|. 

FcCHCO,),; 

0.1868 

0.00245 

11.58 

0.436 

0.3294 

O.OO3II 

20.43 

0.553 

0.1985 

0.00256 

12.31 

0.455 

0.3745 

0.00315 

23.23 

0.560 

0.2168 

0.00262 

13 -45 

0.466 

0.4046 

0.00332 

25.09 

0.590 

0.2327 

0.00274 

14.43 

0.487 

0.4750 

0.00348 

29 -45 

0.619 

0.2960 

0.00303 

18.35 

0.539 

0.6600 

0.00402 

40.93 

O.7IS 

O.3116 

0.00304 

19.32 

0.541 

0.7154 

0.00418 

44.36 

0.744 

0.3153 

0.00318 

19-55 

0.566  . 

0.7600 

0.00434 

47  13 

0.772 

IRON  CHLORIDE  (Ferrous)  FeClt.4HtO. 

100  gms.  sat.  sol.  in  water  contain  17.54  fi^n^s.  Fe 
100  gms.  sat.  sol.  in  water  contain  18.59  S^ns.  Fe 


39.82  gms.  FeClt  at  22.8®. 
42.8    gms#FeClt  at  43.2^ 

(Boecke,  zgziO 
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IBOV  OHLOBIDE  (Ferrous)  FeCl,.4H,0.    Solubilitt  in  Watbr. 

(EUxdO 


xo 

IS 

«S 

30 
40 

50 


Gms.  FeOs 
perxooGms. 
SolutioD. 

40.0 

41  s 

42.2 

43-6 
45-2 


Solid  Phase. 

FeCl,.4l^0 
(( 

ii 

ti 

tt 

it 


Gms.  FeOt 
t®.     per  xoo  Gnu. 
Solutioia. 


60 

80 

87 

90 
100 

I30 


47.0 
50.0 

Sia 

51-4 
51 -8 


Solid  Phase. 

FeCI,.4B^O 

FeCl,.4H,0+FeCL 
FeCl, 

li 
ti 


Solubility  op  Iron  Chloride 

(Rooceboom  —  Z.  phyaik. 

Mob.  FeiOe     ^™»-  F«P»  P"  ^«> 
»•-  per  xoo  Mols.  Gbm. 


■ 

HjO. 

62O. 

SdadoQ 

Solid  Phaae,  FdCUxaHsO. 

-ss 

2-7S 

4952 

33" 

-27 

2.98 

S3  60 

34.93 

0 

413 

74-39 

42.66 

+20 

S-IO 

91.8s 

47.88 

30 

S-93 

106.8 

51.64 

37 

8.33 

150.0 

60. 01 

30 

11.20 

201.7 

66.85 

20 

12.83 

231. 1 

69.79 

8 

13 -7 

246.7 

71  IS 

Solid  Fhaae.  FesOerHsO. 

20 

"•35 

204.4 

67.14 

32 

^3SS 

244.0 

70.92 

30 

15  12 

272.4 

73-13 

as 

IS  54 

280.0 

73  69 

Solid  Phase,  FesCUsHaO. 

12 

12.87 

231-8 

69.87 

27 

14.85 

267.5 

72.78 

(Ferric)  FeJCi^  in  Water. 

Qiem.  10^  477,  '9a.) 

Mob.  FeiOs  Gms.Feasperioo 
t*.    per  xoo  Mob.     

H.O.     So: 


Gms. 


Solution. 
Solid  Phase,  FesOe-sH^  (ooa^. 

79 
91 
5* 
54 


35   15.64  281.6 

50      17  so  31s- « 
55   19.15  344.8 

55   20.32  365.9 

Solid  Phase,  FeiCl«.4HsO. 
50        19.96     359.3 

55   20.32 

60   20 . 70 
69   21.53 

73  S  25.0 
70  27.9 
66   29 . 2 

Solid  Phase,  FeiCU. 

66   29 . 2   525 
75   28.92  511 

80   29.20  525 


365 -9 
372.8 

387.7 
450.2 

502.4 
525-9 


9 
4 
9 


100   29.75  535-8 


73 

75 
77 
78 

78 
78 
78 

79 
81 

83 
84 

84 
83 
84 
84 


23 

54 
86 

SO 

81 

41 

03 

03 
66 

03 
26 


Solubility  op   Ferric  Chloride  in  Aqueous  Solution^  of 
Ammonium  Chloride  at  25**,  35**,  and  45**. 

(Mohr  —  Z.  physik.  Chem.  27,  197,  '98.) 

Results  at  25**.     Restilts  at  35**.    Results  at  45®. 


Mob.  per 
«oo  Mcjg.  HjO. 


o 

1-57 
2.48 
5.28 

9-59 

9-83 

9-65 

9-93 
9.92 

1031 
13-30 


Fear. 
10. 9)8 

10.74 

9.02 

7-73 
6.77 

6.70 

6.07 

5-23 

3-97 
2.05 

0.0 


Mols.  per 
100  Mqls.  HiO. 

NH«a. 

O 


Mols.  per 
TOO  Mols.  H3O. 


1. 41 

3-08 

6.98 

10.76 

11.60 

12.28 

"•57 
11.89 

13-23 
14.79 


FeCU. 
13   36 

13.05 
9.28 

7.64 

6.70 

6.52 

6.08 

398 

3  38 

1.38 
0.0 


NH4a. 
o 


13 

13 
12 

13 
13 

16 


•0 

33- 

.08 

•     • 

9- 

•    • 

.69 

•     • 

6. 

•54 

6. 

•91 

5- 

•49 

4- 

.46 

4. 

.38 

•  • 
0. 

FeOi. 


58 

* 

31 
28 

49 
84 
99 


Solid  Phase 
In  Each  Cass. 

FesC]e.zaHsO  (5.HsO  at  4$') 
Hydrate  +  Double  Salt 
DoubfeSalt 


Double  Salt  +  Miaed  Ciystab 
Mixed  Cryiub 


NH«a 
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Solubility  of 

Pbrric  Chloridb  in  Aqueous  SoLxmoNS  of 

Ammonium  Chloridb  at  m^. 

—  Z.  phjsik.  Ch. 

xob  148.  '9a.) 

Moll,  per  100 

Mols.HtO. 
FeOa.   ^ 

GnxDB  per 

TOO  Cms.  HgO. 
Fed*. 

SnHd 

NEUa. 

'NH^a. 

Phaae. 

CO 

9  30 

0.0 

83.88 

J'eA.iaHjp 

1.09 

957 

3  24 

86.32 

M 

1.36 

9  93 

4  03 

91.61 

FesOe-iaHaO  +  Double  Sdt 

2.00 

9.27 

S-92 

83.64 

Doable  Sah 

2.79 

8.71 

8.31 

78.77 

M 

405 

8.09 

12.08 

73.20 

M 

6.41 

7.18 

19.12 

64.83 

M 

10.78 

6.21 

32.04 

56.00 

M 

7.82 

6.75 

23.21 

60.83 

Mixed  C^yrtab  oontafaiinff  7.99%  FeQi 

7.62 

S-94 

22.63 

53-47 

5^5        " 

7.70 

503 

22.90 

45-42 

4.4 

7.81 

4-34 

23  23 

39  13 

••                 -            3.S          • 

8.52 

2.82 

25-33 

25 -43 

-                -            x^        • 

10.9s 

0.68 

32  55 

6.15 

•            0^        - 

ZI.88 

0.0 

35-30 

0.0 

NH«a 

Solubility  of  Ferric  Chloride  in  Aqueous  Hydrochloric  Acid 

Solutions  at  Different  Temperatures. 

(Roozeboom  and  Schrrinemaker  —  Z.  physik.  Chem.  is,  633,  '94.) 


Mob.  per  100  Mola. 


S 


[«o. 


Cms.  per  100  Gma. 
HsO. 


HQ. 

O 
7.52 

13- 37 

16.80 

18.45 

20.40 
20.10 

19- 95 
19.00 

18.05 

18.05 

19-50 
24.12 

26.00 

26.00 

34.60 

37- 27 
3460 

0.0 

2.33 
0.0 

0.0 

2.33 

7.50 
0.0 


"FeOl.  HQ. 

Resulta  at  o". 

8.25 

6.51 

6.33 
8.70 

10.23 

15-40 
16.00 


FeCls. 

o  74.30^ 

15.22  58.62 

27.06  57.01 

33-99  7834 

37.34  92.10 

41.28  138.7 

40.67  144. 1 

17.70      40.37  1594 

22.75      38.45  204.8 

23.41      3^-53  210.8 

23.40      3^.53  210.8 

25- 93  39-55  233.5 
30.04  48.81 
32.16  52.60 
32.16  52.60 
38.11  70.01 
36.60  75.41 
38.11      70.01 


Mols.  per  zoo  Mob.   Gma.  per  100  Gma. 
SolM  H^-  HtO.  Solid 


■'^, 


FcCiT       HCL  FeCb.    ^P***' 

Results  at  a^  (00a.). 

0.0       29.00       0.0  261.11 

7-5      29.75  15.18  267.91^^1^ 

19-5      35-25  39.46  3I7.4J      •^'^ 

19-5      3525  39.46  3I7.4^ 

20.6      35.34  41.68  318.3 

«o 31.34    41.58  63.42  374.41-T4W) 

33.00    43.00  66.77  387.3 

34.65    44.80  70.11  403.4 


Results  at  if. 


10.90 
23-72 
24-5 

23- 5 
23-72 

29.75 

31.50 


0.0 

4.715 
0.0 

0.0 

4.715 
15.18 

0.0 


40.41  40.25 
39.03  41.38 
35.74    45.24 

Results  at  40®. 


81.77     362.4lFeiCI. 

78.98  372.7K^a 
72.33  407. 4J  ^****" 


98.15 

213 

220 

211. 6 

213 
267 

283.6 


32.4 

37.45 

37.45 

50.80 
58.0 

50.8 

48.64 

47- 52 
48.64 


0.0 
27.11 
27.  n 

54.64 

0.0 

54.64 
85.00 
86.72 
85.00 


291.71 
337.3 
337.3 

457-5: 
522. 

457 
438 

438.0)    +4H^ 


^3^ 

^5h 
t.oj 


Fc^a. 


.0  \  Results  for  other  temperatures 

.4  iFesCjB  ai^  ^so  given  in  the  original 

.9  j     'W>  paper. 
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Results  for  tbb  System  Ferric  Oxide,  Hydrochloric  Acid,  Water  at  25®. 

(Caxoaon  and  RobiiisQa,  1907  •) 

(Excess  of  ferric  hydroxide  was  added  to  aq.  ferric  chloride  solutions  and  agi- 
tated for  3  months.) 


Sat.SoL 

Solid  PhMe. 

Jaof 
Sat.SoL 

Sat. 

xooGms. 
Sol. 

Solid  Phaw. 

F«Ap 

fla 

FeA. 

Ha. 

34.61 

59-88 

FeCU.Ha.aH^ 

1.485 

21.84 

29.33  { 

Fca,.6H/)+ 

33.27 

60.23 

fi 

1-349 

16.82 

22.55 

Fefit^^dJW 

32.78 

54-71 

+  Fea. 

1. 321 

15.83 

21.10 

u 

31-95 

58.20 

Feai+Feai.2H^ 

1.284 

14.62 

19.53 

M 

34.42 

54.12 

FeClt.aH^ 

1.242 

12.59 

16.61 

U 

35-22 

59.28 

u 

1.220 

11.76 

15.28 

M 

34  07 

5571 

u 

1. 195 

10.56 

13.76 

M 

34-21 

55.47 

+FeCU.alHdO 

1.158 

8.60 

11.24 

M 

34.44 

SI. II 

FeCU.3*HiO+  " 

I. IIS 

6.47 

8.39 

M 

33-04 

46.72 

"  +FeCI|.6H^ 

1.070 

4.04 

5.36 

M 

24.42 

33-40 

Fen|.6H^ 

1.047 

2.85 

3.66 

M 

Data  for  the  systems  FeClt  +  MgClj  +  KCl  +  HjO  at  22.8*  and  for  FeClf  + 
KCl  +  NaCl  are  given  by  Boeke,  191 1. 

100  gms.  abs.  acetone  dissolve  62.9  gms.  FeCl*  at  18®.  (Nauxnann,  1904.) 

100  gms.  anhydrous  lanolin  (m.  pt.  about  46®)  dissolve  4.17  gms.  FeCU  at  45^ 

(Kloae,  Z907.) 

Distribution  of  Ferric  Chloride  betvteen  Water  and  Ether  at  I8^ 

(Myliua,  19x1.) 

One-gram  portions  of  iron  as  chloride  were  dissolved  in  100  cc.  of  aq.  HCl  of 
cHfferent  concentrations  and  shaken  with  100  cc.  of  ether  in  each  case.  The  per- 
centage of  iron  in  the  ethereal  layer  was  determined  after  separation  of  the  two 
layers. 

Per  cent  cone,  of  Aq.  HCl  i        5        10      15      20 

Per  cent  of  Iron  Extracted  by  Ether         (o.oi)    o.i      8      92      99 

Fusion-point  curves  (solubility,  see  footnote,  p.  i)  for  mixtures  of  FeCl»  -|-  PbClj 
and  FeCU  +  ZnCls  are  given  by  Herrmann,  191 1,  and  for  mixtures  of  FeCU -{-Tl  CI 
by  Scarpa,  1912. 


SoLUBiLrrY  OF  THE  SALT  PAIR  FeCU-NaCl  IN  Water  at  21*. 

(iCiirichsen  and  Sacbsd,  X904-05.) 


Gms.  Used. 

Gms.  per  xoo  Gms. 
Solution. 

G.  Mols. 
per  100  Mob.  HjO. 

FeOf.          NaQ.  ' 

SoUd  Phase. 

PeOt. 

NaCl. 

FeCU. 

NaCl. 

0 

3.6 

0 

36.10 

0 

II. 2 

NaCl 

1.8 

3 

24.27 

9.10 

2.69 

2.8 

Mix  Crystals 

3.6 

2.5 

25-40 

8.45 

2.81 

2.6 

5-5 

2 

26.40 

5.2s 

2.93 

2.54 

7.2 

1-5 

38.  IS 

3-90 

423 

1.22 

9 

I 

45.38 

2.45 

5-03 

0.75 

10.8 

0.5 

46.75 

2. II 

5.18 

0.65 

10.8 

0 

83 -39 

0     . 

9-3 

0 

FeCl, 
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Solubility  of  the  Salt  Pair  FeCU-KCl  in  Water  at  21^ 

(Hinrichaen  and  Sacbsd,  1904-05.) 


Cms.  Used. 

Cms.  per  100  Gms.  ' 
Solution. 

Gms.  Mob.  per  100 
Mols.  HiO. 

Solid  Phase. 

Fed,.         KCL' 

FeCW. 

KCl. 

'FcCU- 

KCL 

0        35 

0 

34.97 

0 

8.45 

KCl 

13            28 

13 -44 

24. 45 

1.49 

5.90 

Mix  Crystals 

18            21 

23 

.18 

16.54 

2.57 

3.99 

(I 

23        iS-S 

28 

OS 

11.69 

3" 

2.82 

ti 

28      16 

35 

72 

11.68 

396 

2.82 

n 

31        10. s 

36. 

62 

II. 19 

4.06 

2.70 

FeCl«.2KCl.Hi 

36.2       9 

37 

35 

13.67 

4.14 

3  30 

it 

46.5       6 

SI 

69 

7  54 

5-73 

1.82 

u 

IS5          0 

83. 

89 

0 

9-3 

0 

FeCU 

Solubility  of  the  Salt  Pair  FeCU.CsCl  in  Water  at  2I*. 

(H.  and  S.) 


Gms.  Used. 

Gms.  per  looGma. 
Solutioo. 

Gms.  Mob.  per  zoo 
Mob.H/). 

Solid  Phaw. 

Fed,. 

c»a." 

'  Fed,. 

Csd. 

Fed,. 

Csd. 

0 

65 

0 

65 

0 

6.95 

CsCl 

0.6 

II. 6 

0.45 

55.18 

0.05 

5-9 

FeCls.3CsCLHaO 

1.4 

10.2 

2.1 

52.38 

0.23 

5.6 

€t 

2.2 

8.8 

524 

51.44 

0.57 

5.5 

tt 

2 

7-4 

7.8 

47.70 

0.86 

5-1 

FeCl,.2CsCl^0 

3-8 

6 

8.93 

41.15 

0.99 

4-4 

tt 

4.6 

4.6 

15.34 

25    25 

1.70 

2.7 

tt 

5-4 

2.8 

21.65 

14.96 

2.40    . 

1.6 

tt 

6.2 

1.4 

27.96 

8.42 

3.10 

0.9 

tt 

35 

0.2 

48.71 

0.94 

5.40 

0.1 

tt 

35 

0 

83.89 

0 

9-3 

0 

FeCli 

ntON  FORMATE  (Ferric)  Fe,(OH),(HCOO)..4HsO. 

Solubility  in  Water  and  in  Absolute  Alcohol. 

(Hampshire  and  Pratt,  1913.) 


r. 

15 
20 

25 
30 
35 


Solulnlity  in  Water. 

Gms.  Salt 
per  100  Gms.  Solid  Phase. 

H,0. 


Solubility  in  Aba.  Akx)hoL 

Gms.  Salt 
t*.  per  xoo  Gms. 

QH^OH. 


5.08 

5.52 
6.10 

6.78 

7-52 


FeB(0H),(HC00)74H/) 


tt 
tt 
tt 
tt 


19 

459 

22 

6.25 

23 

7.62 

(The  sat.  solutions  are  not  stable.) 
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Solubility  of  Ferric  Hydroxide  in  Aq.  Oxalic  Acid  Solution  at  25^ 

(Cameron  and  Robinson,  1909.) 

The  solutions  were  constantly  agitated  for  3  months.  The  solubility  is  directly 
proportional  to  the  concentration  of  the  oxalic  acid  and  no  definite  basic  ferric 
oxalate  is  formed. 


d»oi 

Gms.  per  100  ( 

xma.  Sat.  Sol. 

SaLSoL     ' 

1.040 
1.050 
1.064 

[jma.  per  xoo  G 

ms.  Sat.  Sol. 

Sat.SoL 

1.007 
1 .015 
1. 031 

FeA. 
0.48 

0.9s 
1.86 

CA. 
0.61 
1.23 

2. 45 

FeA. 

2.33 
2.98 

3  62 

CA. 

310 
3.8s 

5. 17 

ntON  NITRATE  (Ferric)  Fe(N0t)t.9HA 

Equilibrium  in  the  System,  Ferric  Oxide,  Nitric  Acid  and  Water  at  25^ 

(Cameron  and  Robinson,  1909.) 

Solutions  of  ferric  nitrate  of  varying  concentrations  were  shaken  with  freshly 
precipitated  ferric  hydroxide  at  const,  temp.,  25°,  for  4  months.  The  acid  branch 
of  the  curve  was  studied  in  a  similar  manner  by  starting  with  ferric  nitrate  and 
various  concentrations  of  nitric  acid.  No  definite  basic  nitrates  of  iron  were 
formed. 


Sat.  Sol. 


032 
079 
127 
177 
264 
368 

435 
498 
1.496 


I 
I 
I 
I 
I 
I 
I 
I 


Gms. 


xoo  Gms. 
t.  Sol. 


Solid  Phase. 


Fe,0|. 
1.78 

3-99 

5-79 
7.22 


NA. 

2.21 
5.61 

9 
12.31 


FcAmNA-wH/) 


M 


It 


9.70  16.60 

12.48  22.70 

14.62  28.13 

15.40  29.52 

15.22  30 .  50  FeA<jNA.x8H,0 

*  This  salt  was  obtained  accidentally  and  its  preparation  could  not  be  repeated. 


if 


u 


II 


dfgol 
Sat.  Sol. 


I 
I 
I 
I 
I 
I 
I 
I 
I 


Gms.  per  xoo  Gms. 
Sat.  Sol.    I 


Solid  Phase. 


452 

12. 

•43.4 

9. 

•417 

7- 

.404 

5- 

.428 

3- 

.450 

4. 

.465 

4- 

.407 

3- 

.419 

3- 

II 


u 


FeiOj.  NA. 

14  33   5   FeA.3NA.i8H,0 

95  36.3 

25  403 

02  47-5 

55  51-5 

51  52 
19  55-2 
93  47-2 

52  49.6 


fi 


u 


FeAwiNAiSH^ 

u 


IBON  NITRATE  (Ferrous)  Fe(NO,)2.6H20. 


r. 


Gms.         Mols. 

Fe(NQ,),    Fe(N0,), 

por  xoo      per  xoo 


27 
21 

19 


—  2I.S 


Gms. 
Sol. 

35-66 

36.10 

36.56 


-iS-5  37-17 


Mols. 
HaO. 

5.54 

5  64 

576 
5-91 


Solubility  in  Water. 

(Funk,  1900.) 


Solid  Phase. 


Fe(N0^,.9Hi0 


ii 


M 


f. 
-9 

o 

18 

24 

60.5 


Density  of  solution  saturated  at  18**  »  1.497. 


Gms. 

FeCNO^t 

per  xoo 

Gms. 

Sol. 

39.68 
41.53 

45  14 

46.51 
62.50 


Uds. 

Fe(NQi)t 
per  xoo 

Mob 

HaO 


Solid  Phase. 


6.57     WtQfOMBfi 
7.10  " 

8.23 
8.70 
16.67  " 
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mON  OXALATE  (Ferrous)  FeCt04.2HsO. 
Solubility  in  Water^t  25''  Determined  by  the  Conductivity  Method. 

(SchAfer,  1905.) 

The  sat.  solution  contains  5.38.ior-<  gm.  mols.  Ct04  per  liter. 

ntON  OLBATB. 

100  gms.  glycerol  {d  »  1.114)  dissolve  0.71  gm.  iron  oleate.  (AMeliii,  1873.) 

ntOV   OXIDE8,   HYDROXIDE  and   8ULPHIDS. 

Solubility  in  Aqueous  Sugar  Solutiomb. 

(StcUe  — Z.  Ver  Zuckerind.  50,  340,  '00.) 


1^       F..(OH>...:    °" 

Liter  of  Sugar  SolutiaDS  U 
FeiOsat: 

iflsolTcs  Milligraiiis 
Fes04  at: 

of: 

nsttt 

^««.     X74*.      45*.        75*. 

17.5*.         45''.     '  17.S*. 

45*.         75*. 

17.5*. 

4«». 

'iFT 

10    .3.4    3-4    6.1 

1.4         2.0      10.3 

10.3      12.4 

3-8 

3-8 

S3 

30     2.3   2.7   3.8 

1.4         ...       12.4 

10.3      12.4 

71 

91 

7» 

so      2.3    1.9    3.4 

0.8         I.I      14.5 

10.3      14.5 

9.9 

19.8 

9.1 

ZBON   PHOSPHATE  Fe^CPO^),. 

Thb  Action  op  Water  and  op  Aqueous  Salt  Solutions  upom 

Ferric  Phosphate. 

(Lachoiricz.—  Monatsh.  Chem.  13,  357,  '9a;  Camaon  and  Hurst  —  J.  Am.  Chem.  Soc.  26,  9S8,  ^04^ 

The  experiments  show  that  the  ordinary  precipitation  methods  for 
the  production  of  ferric  phosphate  give  products  which  do  not  conform 
to  the  formula  Fe,(P04)a.  By  digestmg  such  samples  with  water 
very  little  is  dissolved,  but  the  material  is  decomposed  to  an  extent 
depending  upon  the  relative  amounts  of  solid  and  solvent  used.  The 
amount  of  PO4  dissolved  per  gram  of  Fea(P04)a  varies  from  about 
0.0026  gram  removed  by  5  cc.  H,0  to  0.0182  gram  removed  by  800  oc. 
Hfi  at  the  ordinary  temperature. 

Solubility  Ferric  Pyrophosphate  in  Aq.  Ammonia  at  0"*.    (Paacai,  1909.) 

The  solutions  containing  an  excess  of  salt  were  agitated  violently  every  half 
hour  for  seven  hours  and  filtered  at  o^.  The  sat.  sol.  was  analyzed  for  ammonia 
and  for  residue  obtained  by  evaporation. 

ptt^  Gms.  J^'j^^'^ii,  SoUd  Phase.  per  i^  Gms.  J/V^'??^!!       '  SoUd  Phase. 

Sat.  Sol.       P^'sit^sS""-  SstSol.     ^ll^^r 

0.884            5.606               Fe«(PA)t  5.92  14.71       viscous  black  deposit 

1.59              9.75                        "  8.26  13.89      chamoiscoIoRdlttmps 

371  14.85                        «  10.55  740 

4.72  15.94                        «  15.96  2.52 

5.93  13.92  viscous  black  deposit  18.83  O.445 

7.91  14.61  « 

Solubility  of  Ferric  Phosphate  in  Aq.  Phosphoric  Aero  Solutions  at  25**- 

(Cameron  and  Bell,  1907.) 

Solid  ferric  phosphate  of  unknown  composition  was  constantly  agitated  with 
aq.  phosphoric  acid  solutions  of  concentrations  up  to  5%  for  4  months.  Analyses 
of  the  sat.  solutions  and  solid  phases  were  made. 


It 


M 


dnoi 

Gms.  per  100  Gi 

ns.  Sat.  SoL 

Solid  Phase. 

Sat.  Sol. 
1.0074 
I. 0162 
1.0244 
I. 0310 
1.0383 

FeA- 
0.0x05 

0.0205 

0.0384 

O.061I 

0.0849 

PA. 
0.942 

1.984 

2.838 

3.770 
4.706 

Solid  Solution 
(( 

(( 

ntcm  suiif  ATB 
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ntON  SULFATE  (Ferrous)  FeS04.7HsO. 

Solubility  of  Ferrous  Sulfate  in  Water.    CFiaenckd,  1907.) 

Gms-FeSOi 

per  100  Solid  Phase.  t^ 

Gm^.H40. 
1. 0156 

4.2852 
8.7054 


f. 


—0.172 

—  0.566 

—  1.063 

—  1. 511 
-1. 771 


Solid  Phase. 
Ice 


Gms. 

FeSOiperzoo 

Gms.  HsO. 


u 


II 


12.713 

14-5" 


u 


II 


45.18 

50.21 

54.03 


44.32 
48.60 

50.20 

52.07 


SoUdPhaao. 
FeSai.7BdO 


— 1.82  Eutec.  17.53 


O 
+  10 

15.25 
20.13 

25.02 

30.03 

35  07 
40.05 


15.65 
20.51 

23.86 

26.56 

29.60 

32.93 
36.87 

40.20 


lGe+FeS04.7H^ 
FeSOi-rHiO 


56 .  56  tr.  pt.54 .  58 


60.01  / 

65 

70.04 
64 . 8  tr.  pt> 
68.02 

77      ' 
80.41 

85.02 
90.13 


54.95 
55.59 

56.08 


'*  +FeS04.4EV> 
FeSOUEfi 


(i 


unstable 


FeS04w*HiO+FcS04.H*0 
FeS04.Hi0 


du.t  of  sat.  sol.  =  1. 2 1 9] 


52.31 
45.90 

43.58 
40.46 

37.27 

(Greenish  and  Smith,  1903-) 


II 


i( 


i< 


Solubility  of  Ferrous  Sulfate  in  Aq.  Solutions  of  Lithium  Sulfate  at  30°. 

AND  Vice  Versa.     (Schreinemakers,  xgzo.) 


Gma.  per  100  Gms.  Sat.  SoL' 


FeS04. 
24.87 

24.45 
21.15 

18.79 

16.51 

16. II 


U1SO4. 
O 

4 

5. 58 
II. 16 

15.81 
16.50 


SoUd  Phase. 

FeS04.7H20 


Gms.  per  100  Gms.  Sat.  Sol.  g^j.^  pj^^ 


it 
(t 
u 
it 


+L12SO4.H2O 


FCSO4. 
15.39 

12.68 

5.32 

3-74 
o 


Li»S04. 
16.80 

18.31 
22.15 

23.15 
25.1 


Li2S04.HtO 

it 


it 
it 


Equilibrium  in  tbe  System  Ferric^Oxide,  Sulfuric  Acid  and  Water  at  25**. 

(Cameron  and  Robmson,  1907.) 

(Excess  of  freshly  precipitated  ferric  hydroxide  was  added  to  ferric  sulfate  solu- 
tions of  varying  concentrations  and  the  mixtures  constantly  shaken  for  4  months.) 


Sat.  SoL 


Gms. 


100  Gms. 
t.  Sd. 


FeA. 
0.07 

0.62 


1. 001 
I. Oil 

1.045 

1. 131 

1. 217     10.03 

1.440     15.90 


2.03 
6.18 


SO,. 
O.II 

0.94 

2.65 

7.40 

11.84 
20.70 


Solid 
Phase. 

Solid  Solution 
tt 

a 
tt 
tt 
tt 


Gms.  per  xoo  Gms. 


per 
Sat. 


Sol. 


FeA. 
20.48 

19.77 

10.87 

0.16 

0.07 

1-05 


SO*. 


SoUd 
Phase. 


26.18  Fei08.3S08.ioHtO 

28.93 

31.35  Fe4Q84S08ioHtO 

35.96 
41.19 

42.43 


tt 
tt 


Solubility  of  Ferric  Sulfate  and  of  Ferrous  Sulfate  in  Aq. 
Solutions  of  Sulfuric  Acid  at  25°.    (Wirth.  1912-13.) 


Results  for  Ferric  Sulfate. 


Results  for  Ferrous  Sulfate. 


Normality  of 
ttsed  Acid. 

2.25 
6.685 
19.84 


Gms.  per  loo  Gms.  Sat. 
Sol. 


FeA 
9.99 

5.82 

0.02 


Fe,(S04)^ 
25.02 
14.58 
0.05 


Normalit:^  of 
used  Add. 

2.25 
10.2 
12.46 

I515 
19.84 


Gms.  per  xoo  Gms.  Sat. 


Sol. 


FeA 
10 

5.414 
3.816 
2. II 

0.08 


FCSO4. 

19.03 

10.30 
7.26 
4.015 
0.1522 


Solid  Phase. 

FeS04.7HjO 


tt 


FeS04.HiO 

tt 


t< 
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Equilibrium  in  the  System  Ferric  Oxide-Sulfur  Trioxide- Water  at  25®. 

(Wirth  and  Bakke,  19x4.) 


(The  mixtures  were  shaken  for  3-4  weeks.) 

Gms.  per  xoo  Gms. 

Gms.  per 

xoo  Gms. 

Sat. 

Sol. 

Sdid  Phase.                        Sat.  J 

Sol. 

SoUdPhaae. 

FeA. 

so,. 

FeA. 

SO,. 

•    •    • 

71-23 

notdet.                 14-49 

31 -45 

unstable 

0.24 

56.84 

15-71 

31 -88 

« 

3-53 

34 

1 

prob.  Fei(SO«)».H«S04.9HflO     20 . 2 1 

31   30 

It 

+Fe,(S04),.H,S04.3HiO 
Fei(SO4),.H,SO4.8H,0                ^  *  ^^ 

31 -541 

Fe,(S04),.HtS04.8H/)+ 

6.6s 

32  15 

Fe,(S04),.9HdO 

9-39 

31  54 

"  +Fe(S04),.H,S04.3HjO    II  .06 

29 -43 

Fe,(S04),.9HiO 

12.03 

3151 

Fe(SO«),.H«S04.8H«0        I3 .  88 

28.33 

i( 

13.27 

31-84 

15-23 

27.92 

M 

13.68 

31-78 

tmsUbls                  16.07 

27.98 

U 

Results  are  also  given  for  the  two  forms  of  yellow  ferric  sulfate  (a  copiapite  and 
0  copiapite)  also  for  ferric  hydroxide  and  sulfate  solutions. 

It  was  found  that  a  saturated  solution  of  Fes(S04)s.HaS04.8HsO  in  abs.  alcohol 
at  25°  contained  8  gms.  FeiO*  +  17.18  gms.  S0«  (Ratio,  i :  4.235)  per  100  gms.  sat. 
sol. 

The  vellow  ferric  sulfate  Fes(S04)«.9HsO  is  less  soluble  in  alcohol.  After  4 
weeks  snaking  at  25^,  100  gms.  of  the  sat.  solution  in  abs.  alcohol  contained  4.497 
p^s.  FeiO«  and  6.779  S^ns.  S0«  (Ratio,  i :  ;3;.oo6).  Thus  the  alcoholic  solution, 
just  as  the  aqueous,  is  considerably  more  acid  than  the  solid  phase  with  which  it 
IS  in  equilibrium. 

100  grams  sat.  solution  in  glycol  contain  6  gms.  FeS04  at  ordinary  temperature. 

(aie  Conindc.) 

100  gms.  anhydrous  hydrazine  dissolve  i  gm.  ferrous  sulfate  at  room  temp. 

with  decomposition.  (Welsh  and  Bioderson,  19x5.) 

Solubility  op  Mixtures  op  Ferrous  Sulphate  FeS04.7H,0  and 
Sodium  Sulphate  Na2S04.ioH,O  in  Water. 

(Koppel  — Z.  physik.  Chem.  5a,  405,  '05.) 


Gnu 

1.  per 

100  Gms. 

Gms.  per 

100  Gms. 

%•. 

Sdution. 

HsO. 

SoUdP 

hase. 

teS04. 

NaiS04. 

FeSO*. 

NasSO*. 

0 

14-54 

4-93 

18.06 

6. II 

FeS04.7l%0  +  NaaSOt  jo^O 

iS-5 

17 

.76 

II 

•32 

25  OS 

15-97 

u 

M 

21.8 

16 

•57 

IS 

■32 

24-34 

22.51 

FeNa,(S04),-«Hj0 

24.92 

16 

.31 

IS 

•13 

23.62 

22.04 

M 

35 

16 

•35 

14 

.98 

23.91 

21.83 

U 

40 

16 

•37 

IS 

•42 

24.01 

22.62 

M 

18.8 

18 

•13 

13 

.8 

26.63 

20.28 

FeNaa(S04)94Hs0  4 

-FeS04.7] 

23 

19 

•58 

13 

■S 

28.82 

18.4 

M 

M 

27 

20 

•97 

II 

■3 

30 -95 

16.64 

« 

M 

31 

22 

.91 

9 

■71 

33  99 

14.41 

M 

M 

35 

23 

•85 

9 

.36 

35-66 

13-85 

« 

M 

40 

26 

32 

7 

8S 

39-98 

11.92 

W 

M 

18.8 

18. 

23 

14. 

83 

27.23 

22.16 

FeNa9(SOJ,.4H,0  + 

•NatSOtJ 

23 

13 

83 

18. 

04 

20.31 

26.48 

u 

w 

28 

7 

.66 

24  • 

41 

11.28 

35-94 

u 

« 

31 

4 

58 

29 

SO 

6-95 

44.75 

u 

•« 

35 

4- 

04 

30  • 

49 

6.16 

46.58 

FeNaaS0||.4HsO  +  Na^KX 

40 

4- 

10 

30. 

60 

6.27 

46.99 

M 

- 

345  IRON  SULFATE 

IRON  Potassium  SULFATE  (Ferrous)  FeSO4.KsSO4.6HsO. 

Solubility  in  Water.    (Xobkr,  1855) 

^  Gms.  KtFe(S04)|  m  Gms.  K|Fe(Sa)« 

per  100  Gms.  H^.  '  per  zoo  Gms.  H^. 

o  19.6  35  41 

10  24.5  40  45 

HS  29.1  55  56 

16  309  65  57.3 

25  36.5  70  64.2 

ntON  SULFIDE  (Ferrous)  FeS. 

One  liter  of  water,  saturated  at  18**  with  precipitated  ferrous  sulfide,  contains 
70.1.10"*  mois.  F^  »  0.00616  gm.,  determined  by  conductivity  method. 

(Wcigd,  z9o6, 1907.) 

Additional  data  for  the  solubility  in  water  are  given  by  Bruner  and  Zawadzki. 

100  gms.  anhydrous  hydrazine  cfissolve  9  gms.  FeS  at  room  temp,  with  decom- 
position. (Welsh  and  Brodeisoo,  1915.) 

Fusion  diagrams  for  mixtures  of  FeS  +  PbS  and  for  FeS  -|-  ZnS  are  given  by 
Friedrich,  1907,  1908. 

mON  SULFONATES. 

Solubility  of  Iron  Phbnanthrbnb  Sulfonates  in  Water  at  20^ 

(Sandquist,  191..)  ^^  Anhydiou.  Salt 

^****  per  zoo  Gms.  H«0. 

Iron    2-Phenanthrene  Monosulfonate   5H1O  0.044 

"      3-  "  "  5Hrf)  0.20 

"     lo-  "  "  6IW)  0.16 

ntON  THIOGYANATE  (Ferric)  Fe(CNS),.3HsO. 

Distribution  between  Water  and  Ether.    (Hantzsch  and  Va«t,  z9oz.) 
Results  at  25^.  Results  at  Several  Temperatures. 

Cm.  Mols.  Fe(CNS)i  per  Liter.  ^ 


/ * V 


Gm.  Mols.  Fe(CNS)i  per  Liter. 

r 

k|0  Layer  {c). 

Ether  Layer  (O. 

c- 

0.0089 

0.0167 

0.532 

0.0127 

0.0128 

0-99S 

0.0165 

0.0091 

1. 814 

0.0196 

0.0059 

3-303 

0.0207 

0.0048 

4-32 

H^  Layer  (c).  Ether  Layer  ic').  ^ 

0.0202         0.0108  1.87  O 

O.OII9  0.0034  3.51  10 
0.0066  0.00093  7.07  20 
0.0035     0.00025    13.95     30 

35 
Results  for  the  efiect  of  HNO«  upon  the  distribution  at  25°  are  also  given. 

ITACONIC  ACm  CH,:C(C00H)CH2C00H. 

Data  for  the  distribution  of  itaconic  acid  between  water  and  ether  at  25^  are 
given  by  Chandler,  1908.  « 

KERATIN. 

100  gms.  HjO  dissolve  8.71  gms.  keratin  at  20-25^  (Dcfan,  1917.) 
100  gms.  aq.  50%  pyridine  dissolve  16  gms.  keratin  at  20-25^  ** 

Pyridine  mixes  with  keratin  in  all  proportions  at  20-25".  " 

Solubility  in  Water,    (von  Antropoff.  1909-ia) 
(Results  in  terms  of  coefficient  of  absorption  as  defined  bv  Bunsen,  see  p.  227,  and 
modified  by  Kuenen  in  respect  to  substituting  mass  for  volume  of  water  involved.) 

V.  Abs.  Coef.  (First  Series).       Abs.  Coef.  (Second  Series). 

o  0.1249  0.1166 

10  0.0965  0.0877 

20  0.0788  0.0670 

30  0.0762  0.0597 

40  0.0740  0.0561 

50  0.0823  0.0610 

The  cause  of  the  differences  between  the  first  and  second  series  of  results  was 
not  ascertained  by  the  author. 
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LACTIC  ACm  (0  CH,CHOHCOOH. 

Distribution  Beiwben  Water  and  Ether. 


F.-pt.  data  for  miictures  of  trichlorolactic  add  and  dimethylpyrone  are  given  by 
Kendall,  1914. 

LACTOSE  (see  sugars,  pages  695-7). 


LANTHANUM  BBOICATK  La(BrOt}t.9HsO. 

100  gms.  H2O  dissolve  28.5  gms.  lanthanum  bromate  at  15^ 


(Mujgnac) 


LANTHANUM  CITRATB  2(LaCsH«Or).7HsO. 

100  gms.  aq.  citric  solution  containing  10  gms.  citric  acid  per  100  cc.,  dissolve 
0.8  gm.  LaCCeHtO?)  at  20^.  (Holmbeq;,  1907*) 

LANTHANUM  CobaltiCYANIDE  La,(CoCeN«)i.9HtO. 

100  gms.  aq.  10%  HCl  (du  »  1.05)  dissolve  10.41  gms.  salt  at  25^. 

(JameB  and  Willand,  19x6.) 

LANTHANX7M  QLTCOLATB  La(CiH,0,),. 
One  liter  HiO  dissolves  3.328  gms.  La(CsHtOt)t  at  2&*,  aantach'uid  Gnmknut,  z9i»-i3.) 

LANTHANUM  lODATE  La(IOt)t. 

Solubility  in  Water  and  in  Aq.  Salt  Solutions  at  25*. 

(Harkins  and  Fearce,  19x6.) 

1000  gms.  HsO  dissolve  0.6842  gm.  La(IO«)t  at  25^  d^  sat.  sol.  »  0.99825. 

Cone.  o£ 
Salt.      Salt,  MiUi- 
Nonnal. 

La(NO»),  2 

5 
10 

so 
xoo 
200.52 
0.0990 

0.49S7 
0.9914 

1.9828 

0.0913 

0.4560 

0.9130 

1.8260 

3.6530 
4.5326 

6.7989 

According  to  Rimbach  and  Schubert  (1909),  one  liter  HsO  dissolves  1.681  gms. 
Li(IO«)t  at  25^,  determined  chemically,  and  1.871  gms.  determined  electrolytioilly; 
solid  phase,  2La(IOs)t.3HiO. 

LANTHANUM  MALONATE  La,(C,H,04)t.5HsO. 

100  gms.  aq.  Am.  malonate  sol.  (i  o  gms.  per  1 00  cc.)  dissolve  0.2  gm. )  Las(CsHs04)a 
100  gms.  aq.  malonic  acid  sol.  (20  gms.  per  100  cc.)  dissolve  0.6  gm. )     at  20^ 

(Holmbexg.  1907O 


KIOi 

u 
tl 

tl 

NalOi 

K 
it 
it 
U 
It 
It 


Gms. 

dmm  of 

Cone,  of 

Gms. 

4*.  of 

LiCIQ,), 

MMk 
0    A     0    1 

Salt. 

Salt.MilU. 

LiCIQ,), 

per  Liter. 

Sat.  Sol. 

NonnaL 

per  Liter. 

Sat^SoL 

0.5S9S         0.99732 

NaNOi 

25 

0.86901 

1.00250 

0.5288         0.99807 

« 

SO 

0.99040 

1.00385 

0.5194         0.99859 

tl 

100 

1. 1603 

X. 00742 

0.5522         ] 

[.00212 

tt 

200 

1.385 

I. 01290 

0.6214         ] 

[.00661 

It 

400 

1.636 

X. 02422 

0.7431         1 

c  01533 

tt 

800 

2.156 

X. 04677 

0.6290         ] 

[.00030 

tl 

1600 

2.859 

1.09005 

0.5633         ] 

[.00027 

tt 

3200 

3  030 

I. 17243 

0.4970         1 

0.3738            3 

[.00030 
[.00031 

La(NO»),.- 
2NH4NO* 

[   26.34 

0.631 

X. 001x2 

0.63538         1 

[.00060 

(( 

52.68 

0.674 

1.00355 

0.56466         1 

[.00059 

(( 

105.36 

0.754 

X.0097X 

0.50835         1 

[.00065 

tt 

158.04 

0.816 

X. 01608 

0.39938         ] 

[.00065 

tt 

196.83 

0.867 

X. 02183 

0.19736         3 

[.00069 

It 

393.67 

1.063 

1.04343 

0.13393         3 

[.00083 

it 

787.3s 

1.364 

1.08286 

0.09733         3 

c.  00130 

tt 

1574.70 

1.923 

X . 16653 

(Pinnow,  19x5-) 

Results  at  15^ 

Results  at  27.5*. 

Gm.  Mols.  Add  per  Liter: 

V 

Gm.  Mols.  Add  per  Liter: 

(»). 

B^  Layer  (w). 

Ether  Layer  (e). 

H«0  Layer  (v).    Ether  Layer  (e). 

W 

1.98 

0.215 

9.19 

1.354               0.130 

10.42 

I -351 

0.133 

10.15 

0.3203             0.0278 

11.52 

0.297 

0.0246 

12.08 

0.1855             0.0156 

11.89 

0.1448 

O.OI18 

12.27 

0.0548 

0.0046 

11.88 
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LANTHANUM  M0L7BDATK  LasCMoOOt. 

One  liter  H|0  dissolves  0.0179  gm.  Las(Mo04)t  at^25**  and  0.0332  gm.  at  85*. 
(Hitchcock,  1895. 

LANTHANUM  Ammonium  NITRATE  La(N03)3.2NH4N03. 

100  gms.  H|0  dissolve  181.4  gms.  La(N08)i.2NH4NOt  at  15*.      (Holmbag.  1907.) 

LANTHANUM  J  Double.  NITRATES. 
Solubility  of  Lanthanum  Double  Nitratbs  in  Conc.  HNOs(iy  »  1*325) 

AT  16°.     (Jantsch,  19x2.) 

„        .  Gms.  Hydnted  Salt 

Salt.  Formola.  Dissolved 

Lanthanum  Magnesium  Nitrate  [La(NOt}e]iMg|.24lIiO  6^.8^ 

Nickel              "                       "         Ni,       "  80.3 

Cobalt              "                       "         Co,      "  100.2 

Zinc                  "                        "         Zn,      "  12;.  I 

Manganese       "                       "         Mn,     "  193.  i 

LANTHANUM  NITRATE  La(NOs)t. 

Solubility  of  Lanthanum  Nitrate  in  Aqueous  S(x.utions  of  Lanthanum 
Oxalate  at  25""  and  Vice  Versa.     auB«  u>d  whittemore,  19x2.) 

Gms.  per  100  Gms.  Sat.  Sol.  _  „ ,  _.  Gms.  per  100  Gms.  Sat.  Sol.  „  ,. .  « 

Wcy)J.    '     La(NQ^,.-  ^^'^'  -La,((y)J,.  ■    La(NQ^,.  ^  ^oUd  Ph.«. 

o  60.17  U(N(\),  notdet.   not  det.      Lai(CiOj,.5HdO 

0.67  59.91  "  3.32  42.27  La,(C04)..8HdO 

2.10  5903  "  2.80  38.50  " 

223  59.03  "  +La,(Crf)4)..3H/)  2.51  35.57 

2.26  58.22             La,(CA).^HiO  2.21  31.53  « 

2.34  55.20                      «  2.01  28.63  " 

2.47  52.74  «  1.46  22.15 

2.59  49.84                      «  1. 18  17.99  " 

2.68        45.26  "  0.50         9.89  " 

not  det.    not  det.      t^acfidt-sBfi  o .  28         5 .  06  " 

I.ANTHANUM  OXALATE  La2(CsO0*.9HsO. 

One  liter  water  dissolves  0.00062  gm.  LasCCsOOt  at  25°,  determined  by  electroly- 
tic method.  (Rimbach  and  Schubert,  1909.) 
100  gms.  aq.  10.2%  HNOs  {d  =  1.063)  dissolve  0.80  gm.  Lai(Cj04)8  at  15*. 

(y.  Scheele,  1899.) 

100  gms.  aq.  19.4%  HNOt  {d  »  1.116)  dissolve  2.69  gms.  LasCCsOOt  at  15^ 

(v.  Scheele,  1899.) 

S<h.ubility  of  Lanthanum  Oxalate  in  Aq.  Solutions  of  Sulfuric 

Acid  at  ^^.      (Hauser  and  Wirth,  1908;  Wirth,  1908;  Wirth,  191a.) 

Normal-  Gms.  per  100  Gms.  Normal-  Gms.per  100  Gms. 

ityof               Sat.  Sol.  Solid  Phase.  ity  of  Sat.  Sol.  Solid  Phase. 

HiS04.  La«Q,  -  LasCCO^)..  HtSO*.  LaA  -  La«(C,0«),. 

O.I  0.0208    0.0346  Laft(Cs04)t.9Ha0      2  0.4417    0.7344    Laft(C|04)t.9HsO 

o.s  0.0979    0.1629  "  3.09  0.680      I. 1306  " 

I  0.2383    0.3962  "  432  0.880      1.4630  " 

1.5  0.319      0.5304  "  5.6  1.092      I. 8155  " 

Solubility  of  Lanthanum  Oxalate  in  Aq.  Scx^utions  of  Oxalic  Acm, 

AT  25^.      (Hauser  and  Wirth,  1908.) 
NormaUty  of  Aq.  Gms.  per  loo  Gms.  Sat.  Sd.  goUd  Phase. 

<>«^Add.  '         LaA  La.(C04),.^ 

o .  I  unweighable  Las(Cs04)s*9HaO 

i.o  0.00032  0.00053  " 

3.2  (sat.)         0.00045  0.00075  " 

Results  are  also  given  for  the  solubility  in  mixtures  of  sulfuric  and  oxalic  acids. 

100  CO.  aq.  20%  triethylamineoxalate  dissolve  approx.  0.032  gm.  Las(Ci04)s. 

(Grant  and  James,  19x7.) 


UUNTUANUK  PH08PB[ATE 
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UlNTHANUM  Dimethyl  PHOSPHATE  La,[(CHt)tP04]«.4lU>. 

100  gms.  HfO  dissolve  103.7  S"^  Lat[(CHi)sP04le  at  25*^.  Oiotgvi  and  JaaM,|i9>40 

LANTHANUM  SULFATE  Lai(SO«)i.9HsO. 

Solubility  in  Water.      (Mathmum  and  Risiis.  Z898J 


r. 

Gms.  Lai(.S04)j  per  100  Gms. 
Solution.       Water. 

Gms.  Lat(SO«)t 

per  100  Gms. 

Solution. 

Water.  ' 

0 

2.91           3 

SO        1-47 

IS 

14 

2.53         2.6 

75        0-95 

0.96 

30 

1.86        1.9 

100        0.68 

0.69 

SOLUBILITT  OF  LANTHANUM  SULFATE  IN  Aq.  SOLUTIONS  OF  AllMONIUlf 

Sulfate,  Potassium  Sulfate  and  Sodium  Sulfate.    (Barre.  1910. 19x1.) 
In  Aq.  (NH4)sS04  at  I8^    In  Aq.  KsS04  at  16.5^       In  Aq.  NaiS04  at  I8^ 


Gms.  per  lop  Gms.  H^. 

<NH4),SO«.    La,(S04)^ 
4.01       0.393 
0.279 
0253 
0.476* 
0.277* 

0.137 
0.067 

O.OII7 

0.0033 


Solid 
Phase. 

1. 1.2 

« 

it 
It 
(( 

2-5 

IS 

it 
€€ 


Gms.  per  zoo  Gms.  H|0. 


KtS04. 
O 

0.247 
0.496 
0.846 
1.029 
1.156 


La,(S04),. 
2.198 

0.727 

0.269 

0.18s 

0.054 

0.022 


Solid 
Phase. 

1.0.9 

1. 1.2 

tt 

tt 

1-5 

tt 


Gms.  per  zoo  Gms.  H^. 


8.73 
18.24 

27.89 

36.11 

47-49 
53.32 

65.29 
73-7S 

•  m»  unstable  equilibrium. 

1. 0.0  «  Lai(S04)«.9HA    I.I.2  =  Lai(S04)i.:ttS04.2HiO    (where  X  -  (NH4), 
K  or  Na).    2.5  -  2U,(S04)i.5(NH4)«S04.  1.5  -.La,(S04)t.5^«S04. 

Solubility  of  Lanthanum  Sulfate  in  Aqueous  Solutions  of  Sulfuric 

Acid  at  25^    (Wiith,  i9za.) 


NasSOi. 

o 

0.39s 

0.689 

0.774 

1. 136 

2. '480 

3  802 
5  543 


La,(S0«).. 

2.130 

0.997 

0.353 
0.299 

0.129 

0.044 

0.019 

0.016 


Solid 
Phase. 

1.0.9 

1. 1.2 

tt 

tt 
tt 
tt 
ii 
tt 


Normality 
of  Aq. 

IlfS04. 

Water 

0.505 
1 .10 

2.16 
3-39 


Gms.  per  xoo  Gms. 


.per 
Sat. 


Sol. 


LaA-La,(SO«).. 
1.43  2.483 
1.69  2.934 
1.796  3. 118 
I. 818  3.156 
1.42   2.465 


SoHd 
Phase. 

La.(SQ0»9H«O 

M 
M 
W 
«l 


Normality 
of  Aq. 
HtSOi. 

4.321 
6.685 

9.68 

12.60 

I5IS 


(^ns.  per  zoo  Gno. 


SS. 


Sol. 


LaA  -  LatCSOJ,. 
I. II       1.927 
0.531    0.9217 
0.266    0.4617 
0.214    0.371 
0.177    0.307 


Solid 

Phase. 
Las(SQi)».9ByO 


Data  for  the  solubility  of  lanthanum  sulfate  in  aq.  HtS04  in  presence  of  solid 
oxalic  acid  at  25°  are  given  by  Wirth,  1908. 

LANTHANUM  SULFONATES. 

Solubility  of  Each  in  Water. 


SuUmate. 

Lanthanum  Benzene  Sulfonate 
''  ffi  Nitrobenzene  Sulfonate 
''  ffi  Chlorbenzene  Sulfonate 
"  ffi  Brombenzene 


u 


It 
tt 


FocBMila. 

U[CaH«S0,]».9H^ 

UICANQiS0bIi.6Hi0 

LaICACl.SQil,.9lM> 
UIC»H«Br.SQili.9H«0 


Gms. 
Anhvdroos 
Suliomite      Authority. 

per  100 
Gms.H|0. 

63.1  (Holmbeis,  1907.) 

16  " 

13.1 

12.9  •• 


(6^  Chloro  (3)  Nitrobenzene  ^i^  |Sulfo-«  LaICJEI,Cl(N0|)S0bl,.8H^  24 . 5 

(i)  Bromo  (4)  Nitrobenzene  (2)  (  nate  ]  U[CABrN0kS0k],.8H^     5     (KaU ft  James,  '13.) 


M 


"  a  Naphthalene  Sulfonate  La[CwH7SOk]s.6H/)  5 . 2  (Holmbeig.  1907^ 

"  X .  5  Nitronapbthalene  Sulfonate  La|CiiHt(NO0SObU-6HiO  0.55 

X.6               "                    "  "            .9H^  0.21 

X.7                   u                         U  u               ^fl^  I   , 


tt 

u 
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LANTHANUM  TABTBATI 


LANTHANUM  TABTBATB  La,(C«HK)6)i.9HfO. 

One  liter  HtO  dissolves  0.059  gm.  Las(C4040e)t  at  25''  (solid  phase  La^iCJliMu 
3HtO).     Determined  by  electrolytic  method.  (Rimbuh  and  Sdmbert.  1909^ 

S(X.UBILITY  OF  LaKTHANUM  TARTRATE  IN  Aq.  TARTARIC  AciD  AMD  AMMONIUM 

Tartrate  Solutions  at  20®. 

(Holmbeig*  1907.) 

In  Aq.  Tartaric  Acid.  In  Aq.  Ammonium  Tartrate. 

Oaa.  Am.  Tartrate  per  Gms.  LaiCCil 
100  cc.  Solvent. ' 

20 
40 

LANTHANUM  TUNOSTATE  UsCWOOt. 

One  liter  HjO  dissolves  0.0117  gm.  LatCWOOt  at  27*  and  0.0236  at  65^ 

LAURIC  ACm  CisHaCOOH. 

Solubility  in  Alcohols. 

(Timofeiew,  1894.) 


Gms.  Tartaric  Add  per  Gms.Lat(C4040^sPer 

xoo  Gms.  Sat.  S<u. 

0.6 

1.2 


..  «H|QDiPer 
xoo  cc  Solvent.  xoo  Gms.  S«^.  Sol. 


10 
20 


I. 


0.2 
0.6 


(Hitchcock,  X895.) 


Alcohol. 

Methyl  Alcohol 


4*    Gms.  CnHaCOOH  oer 
100  Gms.  Sat.  Sol. 


ii 


Ethyl  Alcohol 


o 

21 

o 

21 


14.8 
58.6 
20.5 

573 


Alcohol. 

Propyl  Alcohol 


xc    Gms.  CitHnCOOHper 
zoo  Gms.  Sat.  S(M. 


O 
21 

Isobutyl  Alcohol    o 

21 


a 


u 


21.5 
52.6 
18.4 

49-7 


LEAD  Pb. 

An  extensive  investigation  of  the  solubility  of  lead  in  the  water  passing  through 
lead  pipes  is  described  by  Paul,  Ohlmuller,  Heise  and  Auerbach,  1906.  ^  The 
solubility  is  increased  by  oxygen,  COt,  sulfates  and  perhaps  other  salts;  it  is  de- 
creased by  hydrocarbonates. 

Solubility  of  Lead  in  Liquid  Ammonia-Sodium  Solutions  at  — 33'. 

(Smith, F.  H..  19x7) 


Gm.  Atoms  Sodium 

per  Liter  of  Liquid 

Ammonia. 

Gm.  Atoms  Pb 

Dissolved  per  Gm. 

AtomNa. 

Gm.  Atoms  Na 

per  Liter  of  Liquid 

Ammonia. 

Gm.  Atoms  Pb 

Dissolved  ner  Gm. 

AtomNa. 

0.078 

I -95 

013 

2.17 

0.093 

2.20 

0.14 

2.12 

0.094 

2.03 

033 

1.83 

O.IIO 

2.24 

0.34 

1-73 

0.12 

1.78 

LEAD  ACETATE 

Pb(C,H,0,),.3H,0. 

100  gms.  HsO  di.ssolve  55.04  gms.  Pb(CtH|Oi)t  at  25^ 

(JackaoB,  19x4.) 

Equilibrium  in  the  System  Lead  Oxide,  Acetic  Acid 

(Sakabe,  1914) 

,  Water  at  25**. 

Gms.  per  100  Gms.  Sat.  Sol 
"      PbO.        CH.COOH. 

^           Solid  Phase. 

Gms.  per  xoo  Gms.  Sat.  Sol.         ^  ,. .  ^. 
PbO.        CHiCOOH.          ^"^'twu^ 

4 
3 

.18          21.53 
.80          16.78 

Pb(cjaA)i.3W) 

7IS           726 

(CiHA)(HO)Pb+ 
(C|HA)sPb.a(HO)>Pb 

3 

.16          13.07 

M 

5.20          5. 61 

(qA0^sPb.s(HO)sPb 

2 
3 

64         S-49 
34         5-36 

u 
u 

3-7S        417 
2.89        2.51 

II 
ff 

4 

38         7.30 

M 

I -45        I  03 

If 

S 

.18         7.92 

"  +(CHA)(HO)Pb 

1.05        0.54 

PbO 

5- 

59         772 

(C.HA)(H0)Pb 

1.07        0.48 

i< 

6. 

SI         7-79 

<i 

I              0.20 

M 

Equilibrium  was  attained  quickly  in  the  acid  solutions  but  2-3  days  were  required 
in  case  of  the  basic  salts.    Both  sat.  solutions  and  solid  phases  were  analyzed. 


UAD  ACITATB  3S0 

Equilibrium  in  the  Ststbii  Lead  Acetate,  Lead  Oxide,  Water  at  25^ 

(Jackson,  1914) 


d^cl 

Gms.  per  xoo 

Gms.  Sat.  Sol. 

Solid 
Phase. 

<f»of  C 
Sat.  Sol.  ' 

ims.  per  xoo 

Gms.  Sat.  Sol 

.      Solid 

StZstA. 

PbO. 

Pb(CAO,),. 

PbO.    Pb(CHA)*. 

Phase. 

1.326 

—  0.27* 

35.19 

1-3 

2.280 

24.74 

49-21  3 

.1.3+1.2.4 

1-334 

'+O.IO 

35.60 

« 

2.048 

23-59 

43.17 

1.24 

1.367 

1. 01 

37.14 

a 

I -951 

22.78 

40.78 

(( 

1.422 

3.38 

38-93 

C( 

1.657 

19.63 

31.40 

tt 

I  531 

6.01 

41-95 

11 

1-599 

18.73 

29.63 

ft 

1.658 

9-47 

44-71 

11 

1.382 

14.62 

20.96 

it 

•  •  ■ 

14.22 

47.88 

tt 

1-348 

13-41 

19.65 

tt 

1.852 

14.44 

47.92 

u 

1.229 

10.66 

12.99 

%% 

• .  • 

15.89 

48.951, 

3+31 

•3  I -157 

8.47 

8.64 

tt 

MM 

1.930 

15-90 

48.42 

3-I-3 

1. 119 

7-87 

s-27 

•  • 

1.942 

16.25 

48.85 

tc 

1. 117 

7.79 

5-25 

tt 

1.956 

16.65 

49.04 

u 

... 

7-17 

4.17 

Pb(OH), 

3.024 

18.83 

48.71 

u 

1. 100 

6.84 

4.31 

U 

2. 161 

22.23 

48.52 

it 

1 095 

6.54 

4.25 

tt 

2.193 

22.94 

48.96 

ti 

1.085 

5-91 

.  382 

tt 

•  •  • 

23.28 

49.14 

It 

1 075 

5-29 

3  40 

2.220 

23  53 

49.01 

tt 

•  *  • 

0.20 

O.II 

%% 

*  In  this  case  the  acidity  is  expressed  in  terms  of  PbO. 

i.i=^Pb(C,HA)t.3HA  3.i.3-3Pb(C,H«0,),.Pb0.3HA  i.2.4-Pb(CH«0,)i- 
2Pb0.4H,0. 

The  above  results  show  the  solubility  of  lead  acetate  in  aqueous  solutions 
oontainine  increasing  amounts  of  lead  hydroxide.  The  mixtures  were  constantly 
agitated  K>r  periods  varying  from  2  to  7  days.  Both  the  saturated  solutions  and 
the  solid  pluses  were  analyzed.  The  basic  lead  in  a  given  sample  was  determined 
by  measuring  the  volume  of  standard  acid  neutrali^  by  it.  The  neutral  lead 
acetate  was  determined  by  precipitation  of  the  lead  as  sulfate  or  as  oxalate. 

Solubility  of  Lead  Acbtatb  in  Aq.  Solutions  of  Potassium  Acetate  at  25*. 

(Fox,  1909.) 
Gma.  per  100  Gms.  Sat.  Sol. 

CHiCOOK.  (CH,C00)J?b. 

o  35.9  (CH,C(X))iPb.3H,0 

13.87  38.05 


15.40  36.90 


tt 


S(x.ubilitt  of  Lead  Acetate  in  Aqueous  Solutions  of  Ethyl  Alcohol  at  25^. 

(SeideU.  19x0.) 

Wt.%       3   ^        Gms.  Wt.%        ^   ^*         Gms. 

CH.6&     ^  (CH^tPb      Solid  Phase.       ^^.06      ^    (CHAJ.Pb       soIidPha«j. 
™  Sj     periooGms.      i'**"  *^«»«».  ^  ^-    perxooGms.        *>»««»  *ruMc. 

Solvent       ^-       Sat.  Sol.  Solvent.        ^-       Sat.  Sd. 

o        X.343      l^'S  (C»HA)iPb.3HsO    70       o.QSS      12.4    (CiH/>i)iPb.3H^ 
10        1.27s      32.3  "  80       0.907       9.4  " 

20        1. 215      28.6  "  81       0.90S       9  " 

30        1. 157      25  "  8s       0.85s       4  (CiHjCWiPb 

40        1. 105      21.9  "  90       0.826        X.6  " 

so        1.055      18.7  "  95        0.806        0.6  " 

60        1.002      15.6  "  100        0.790        0.4  " 

100 gms. 95%  formic  acid  dissolve  o.99(?) gm.  Pb(CiHtOt)t at  I0.8^  (Aschan,  19x3) 
100  gms.  anhydrous  lanolin  (m.  pt.46°)  dissolve  i.inn.  Pb(CsH/)i)sat45^.  (Klose/oyO 
100  gms.  glycerol  dissolve  about  20  gms.  Pb(CsHtOt)t  at  15^.   (Oasendowiki,  1907.) 

LEAD  ARSENATE  PbHAs04. 

Two  gm.  portions  of  amorphous  dilead  arsenate  were  agitated  at  32"  with  90  to 
180  cc.  portions  of  0.0338  normal  aqueous  ammonia  for  two  days.  The  saturated 
solutions  were  found  to  contain  only  traces  of  lead  but  amounts  of  AstOi  varying 
from  1.956  to  1.429  gms.  per  liter.  (McDonnell  and  Smith,  1916^) 
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Pb(C7H,0,),.Hrf). 


LEAD  BENZOATE 


Solubility  in  Water. 

(PajetU.  X906.) 

Gms.  Pb(C7H602)2  per  100  gms.  sat.  sol.      o.  149 


40.6*. 
0.249 


49*. 
0.310 


LEAD  BORATE  Pb(BO,),.HsO. 

100  cc.  anhydrous  hydrazine  dissolve  about  2  gms.  ,Pb(BOi)i  at  room  temp. 

(Wekh  and  Brodenoo,  19x5.) 

LEAD  BBOMATE  Pb(BrO,)t.H,0. 

100  gms.  water  dissolve  1.32  gms.  Pb(BrOt)s  at  I9.94^ 

(RamBidsbeix,  1841;  B^tttfer,  190^}.) 

LEAD   BROMIDE  PbBr,. 

Solubility  in  Water. 


Tkmitf 


(Ladity  —  J.  Am.  Cbaa,  Soc.  as,  474,  '03.) 
Gms.  PbBn  per  xoo 


MnUgnm  Mob.  PbBfii  per  nm 


•  • 

«ji  oorooaast 
H^  at  o^ 

cc.  Solutkn. 

GnH.  HgO. 

cc.  Solution. 

Gina.HiO.' 

0 

1.0043 

0.4554 

0.4554 

1.242 

1.242 

IS 

OOS3 

0.7285 

0.7305 

1.987 

1.989 

25 

0061 

0.9701 

09744 

2.646 

2-655 

35 

0060 

1. 3124 

1.3220 

3-577 

3  603 

45 

.0059 

I   7259 

1-7457 

4.705 

4.760 

55 

0046 

2  .  1024 

2.1376 

5  731 

5  827 

65 

0028 

2.516 

2.574 

6.859 

7.016 

80 

0000 

3  235 

3-343 

8.819 

9-"3 

95 

0 

9995 

4.1767 

4.3613 

11.386 

11.890 

100 

... 

4.550 

4.751 

12.40 

12.94 

Solubility  op  Lbad  Bromidb  in  Aqueous  Hydrobromic  Acid 

AT  10°. 

100  grams  H,0  containing  72.0  grams  HBr  dissolve  55.0  grams 
PbBr,  per  100  gms.  solvent,  and  solution  has  Sp.  Gr.  2.06. 

(Ditto  —  Compt.  read  92$  7X9i  '8x^ 

Solubilfty  of  Lead  Bromide  in  Pyridine. 

(Heiae,  1912.) 


r. 

0 

xoo 

ms.  PbBrs  per 
Gms.  Pyriainr 

SoUd  Phase. 

9 

t". 

Gna.  PbBrt  per 
xoo  Gms.  Pyridine. 

SoUd  Phase. 

1 

-26 

1.02 

PbBr,.3C|HiN 

45 

0.661 

PbBrt.9r«H,N 

—  10 

0.89 

«< 

64 

0.800 

<i 

-  5 

0.84 

M 

77 

0.969 

« 

0 

0.80 

M 

95 

1-33 

M 

+13 

0.661 

W 

100 

1.44 

M 

19  tr. 

pt. 

... 

"  +PbBii.»C|H,N 

105 

1.56 

a 

26 

0.58.? 

PbBr,.9CH,N 

• 

Fkbezing-point  Data  (Solubility,  see  footnote,  p.  i)  are  given  for 
Following  Mixtures  of  Lead  Bromide  and  Other  Compounds 


Lead  Bromide  +  Lead  Chloride 
"  "        4-  Lead  Iodide 

"  "        4-  Lead  Fluoride 

"  "        +  Lead  Oxide 

"  "        4-  Mercuric  Bromide 

"  "       4-  Silver  Bromide 


(MGnkemeyer,  1906.) 

(Sandonniiii,  19x1.) 
(Sandonnini,  19x4.) 
(SandoDnini,  19x3, 1914.) 
(Mattbcs,'  Z9XX.) 
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LEAD  Dicyclohexyl  DiBBOlODE   (C«Hu)sPbBri. 

UAD  Dicyclohexyl  DiCHLOBIDE  (C<Hii),PbCls. 

Solubility  of  Each  in  Several  Solvents  at  22.5^. 

(GrUttner,  1914.) 

Grains  per  xoo  Grams  Solvent. 


Solveat. 

Benzene 

Carbon  Tetrachloride 

Chloroform 

Alcohol  +  Pyridine  (i :  i) 


(COIiOiPbBr,. 

0.014 
0.004 
0.078 
2.560 


(Caiii)iPbCt 

0.016 
0.004 

0.083 
2.904 


Similar  results  are  also  given  for  lead  tetracyclohescyl,  PbCCsHiOi,  lead  tetra« 
phenyl,  PbCCeHs)!*  and  lead  diphenyldicyclohexyl,  Pb(C8Ht)s(C6Hii)t. 


Solvent. 

Alcohol 

Benzene 

Carbon  Tetrachloride 

Ethyl  Acetate 


Gms.  per  xoo  Gms.  Solvent. 


pb(caiu)4. 

O.OIO 
1.068 
0.244 
0.030 


Pb(CH,)4. 
0.020 

1. 145 
0.303 

0.123 


Pb(CH.),(Caiii)i. 
0.324 

2.298 

0.84s 

0.231 


LEAD  CAPBOATE,  CAPBTLATE,  CAPBATE,  etc. 

Solubility  of  Each  in  Ether  and  in  Petroleum  Ether. 

(Neave,  19x2.)  1 

Solubility  in  Ethyl  Ether.    Solubility  in  Pet.  Ether. 


Lead  Salt. 

Pb  Caproate 
"   H^tylate 
Caprylate 
Nonylate 
Caprate 
Myristate 
Laurate 
Palmitate 
Stearate 


it 
It 


Melting  point. 

73-74 

90.5-91.5 

83.5-84.5 

94-95 
100 


Gms.  Salt  per  100  cc.  Sat.  Sol.    Gms.  Salt  per  xoo  oc.  Sat.  SoL 
At  ao\      At  B.  pt.  of  Sat.  SoL 


Atao' 


0.2397 
0.0938 
0.III5 
0.0290 


AtB.pt.  of  Sat.  SoL 
1.364  ...  0.0608 

1.490  0.020  0.0528 

o .  546    practically  insol.    o .  0384 


€t 


« 


U 
It 


0.2404 
0.4285 
0.0555 
0.0205 
0.0261 


(( 
C( 

tt 


0.0450 

0.0170 

0.0210 

practically  insoL 


u 


0.0170 


107    practically  insol. 
103-104 
112 
125  "  practically  insoL 

The  ethyl  ether  was  distilled  over  sodium.  Petroleum  ether  distilling  between 
40*^-60°  was  used.  The  solutions  were  stirred  constantly  at  20*^.  A  definite  volume 
of  the  sat.  solution  was  evaporated  to  dryness  and  residue  weighed  in  each  case. 

LEAD  CABBONATE  PbCQi. 

Solubility  in  Water  by  Electrical  Conductivity  Method. 

(Kohliausch  and  Rose,  X893;  BOttger,  1903.) 

I  liter  of  water  dissolves  o.ooii  —0.0017  fi^.  PbCd  at  20®. 

Solubility  of  Lead  Carbonate  (Neutral)  in  Aqueous  Solutions  of 

Carbon  Epoxide  at  18®. 

(Pleissner,  X907.) 
MHlimols  per  Liter.  Milligrams  per  Liter. 


CO,. 

PbCOi. 

CO,. 

PbCQi. 

0 

0.008 

0 

1-75 

0.064 

0.029 

2.8 

6 

0.123 

0.034 

5-4 

7 

0.328 

0.040 

14.4 

8.2 

0.592 

0.048 

26 

9.9 

0.988 

0.053 

43.5 

10.9 

2.40 

0.076 

106 

15.4 

A  determination  of  the  solubility  of  basic  lead  carbonate  in  water  gave  1.6  mg. 
Pl^(C0s)s(0H)9  per  liter  »  1.3  mg.  Pb  or  0.006  millimol  Pb. 
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Data  for  equilibrium  in  tbe  system  composed  of  KtCOt  +  PbCOt  +  KiCrOi 
+  PbCrOi  at  25**  are  given  by  Goldblum  and  Stoifella,  1910. 

Data  for  equilibrium  by  lead  carbonate  precipitation  in  aq.  solutions  of  sodium 
salts  at  25*^  are  given  by  Herz,  191 1. 

LKAD  CHLORATE  Pb(aO,)s.HA 

100  grams  H|0  dissolve  151. 3  gms.  Pb(C10i)t,  or  100  gms.  sat.  solution  con- 
tain 60.2  gms.  Pb(C10s)s  at  18*".     Density  of  solution,  1.947.  (Mylius  and  Funk,  1897.) 
100  gms.  H^  dissolve  440  gms.  Pb(C10s)s  at  18**,  du  »  1.63.         (Carbon,  19x0.) 

LEAD  CHLORIDE  PbCU. 


Density 

of  Solutions, 

H^  at  0^. 

.Gms.  PbClj 

1  per  100 

,  AWWCI    ««WH,  *vw/»    a^Mwtt,  •«***«•/ 

Milligram  Mols.  PbQs  per  too 

'  Gc.  Solution. 

Gms.  HsOl 

cc.  Solution. 

Grams  H|0.' 

0 

1.0066 

0.6728 

0.6728 

2.421 

2.421 

>s 

1.0069 

0.9070 

0.9090 

3  265 

3.272 

35 

1.0072 

1.0786 

1.0842 

3  882 

3  903 

35 

1.0060 

1-3150 

1-3244 

4-733 

4.767        . 

45 

1.0042 

1.5498 

I   5673 

5-579 

5  644 

55 

1.0020 

I. 8019 

1.8263 

6.486 

6.573 

65 

0.9993 

2.0810 

2.1265 

7  490 

7-651 

80 

0.9947 

2.5420 

2.6224 

9.150 

9-439 

95 

0.9894 

3  0358 

3  1654 

10. 926 

"•394 

100 

•    •    • 

3.208 

3  342 

11-52 

12.01 

SoLUBiLiry  OF  Lbao  Chlokidb  in 

Aqueous  Sch^utions  of  ^ 

Acetic  Acid 

AT  25°. 

(Hill,  1917.) 

Nonnality 

Dissolved  PbCl«. 
Gms.                Eouiv. 

Normality 
of  Acetic 

Dissolved  PbGs. 

o<  Acetic 

Gms. 

Eauiv. 
per  Liter. 

Aad. 

per  Liter. 

per  Liter. 

Acid. 

per  Liter. 

0 

10.77 

0.07753 

0.465 

10.27 

0.07392 

0.05 

10.82 

0.07782 

0.929 

9-45 

0.06803 

O.IO 

10.85 

0.07717 

1.845 

7  90 

0.05686 

0.20 

10.70 

0.07703 

3.680 

5.26 

O.OJ788 

k>LUBILITY 

OF  Lead  Chloride  in  Aqueous  Ammonium  Chloride  at  22" 

(BrGnsted,  xgii.) 

Gm.  Ecniivalents  per  Liter. 

Solid  Phase. 

Gm.  Equivalents  per  Litei 

N       SoUd  Phase. 

'  NH4a. 

PbCl,. 

NHiQ. 

PbCl,. 

0 

0.0749      ] 

PbCW 

0.8 

0.0087 

NU4aaPbab 

O.I 

0.0325 

K 

I 

0.0080 

II 

0.2 

0.0194 

M 

IS 

0.0073 

M 

0.4 

0.0138 

M 

2.5 

0.0092 

II 

O.S 

0.0130 

U 

4 

0.0182 

II 

0.52 

0.0127 

"  +NH4a.2PbCI,            6 

0.0473 

(• 

OSS 

0.0123 

NHiQ-aPbOt 

7.29 

0.0898 

"  +NH4a 

0.65 

0.0105 

II 

7.29 

0 

NHia 

For  additional  results  at  25.2°  see  von  Ende,  1901. 

Solubility  of  Lead  Chloride  in  Aqueous  Solutions  of  Hydrochloric 

Acid. 


Results  at  18"*. 

(Pleissner,  1907.) 

Results  at  25.2^.     (von  Ende,  1901.) 

Nonnality 

Gms.  PbCU 

Normality 

Millimols       Nonnality       MQlimota 

ofHa. 

per  Liter. 

ofHQ. 

PbOs  per  liter,    of  HQ.      PbOt  per  Liter. 

0 

9.34 

0 

38.8            1.026              4.41 

O.OOOI 

9  305 

0.0045 

37.35          2.051               5.18 

0.0002 

9.300 

O.O151 

33.75          3.085              7.78 

0.0005 

9- 243 

0.0452 

25.46        5                 19.38 

0.00102 

9.200 

0.1850 

10.25          7.5                65.86 

0.0102 

8.504 

0.5142 

5.37        12.05            164.30 
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Solubility  op  Lbad  Chloridb  in  Aqubous  Solutions  op  Hydro* 

CHLORIC  Acid. 

(At  0^,  Engd  — Ann.  chim.phn.  [6]  X7>  S59»  "Sq;  at  s^t  Nojes — Z.phyrik.  Qiem.  &693.  '99;  at  differ* 
ent  lempentuies,  Ditte  —  Compt.  zend.  ga,  7x8,  '8z;  lee  alto  Bell  —  J.  Cbem.  Soc.  ax.  350^  '680 


jms.  HQ 

Gnu.  PbQs  per 
literal: 

Cms.  HCI 

per  zoo 
Gma.  HsO. 

Cms.  PbClf 

per  xoo  Gms.  Solut 
40*.        si*. 

ion  at: 

liter. 

•i*. 

8o*. 

0 

5-83 

10. 79 

0 

8.0 

II. 8 

17.0 

31 .0 

31  0 

OS 

45 

9.0 

100 

1.2 

1.4 

3-2 

S-5 

12.0 

I.O 

36 

7.6 

ISO 

i-S 

2.0 

S'O 

75 

16.0 

2.0 

2.2 

6.0 

200 

35 

SO 

8.2 

II. 7 

"S 

30 

1.6 

S'O 

250 

6.5 

8.0 

13  0 

16.2 

28.5 

6 

1.4 

31 

300 

10.7 

"5 

17s 

32 .0 

35-0 

10 

1.2 

1.8 

400 

21.S 

24.0 

•  •  • 

•   •   • 

•  •  • 

ICO 

1.2 

300 

S-2 

250 

10.5 

300 

I7S 

400 

40.0 

Solubility  op  Lbad  Chloridb  in  Aqubous  Salt  Solutions 

AT  25^ 

(Noyes;  in  HgGj  aolutiona  at  ao^  FccmandL  —  Cbem.  Centralb.  »^o,  II7O 


In  Aqueous  Solutions  of: 


Hd  KQ,  MgO»  Caa»  MnQj        In  Cdd* 


and  ZnQa  Gram  Equivalents 
per  liter  oi: 

SSI  PbOj. 

0.0        0.0777 

0.05      0.050 

o.io    0.035 

0.20     0.021 


Gram  Equiv. 
per  Liter. 

CdOa.  PbC^. 
0.00  0.0777 
0.05     0.0601 

O.IO    0.0481 

0.20     0.0355 


In  ILrOf 

Gram  EquiT. 

per  Liter. 

HgOa.     PbOf. 
0.0     0.0777 

O.I    0.0992 


InPb(N0^ 

Gram  Eqmv. 

per  liter. 

Pb(NOk)t.       PbS. 


0.0 
0.2 


00777 
0.0832 


The  above  results  were  calculated  to  grams  per  liter  plotted  on  cross- 
section  paper,  and  the  figures  in  the  following  table  read  from  the 
curves. 


Oms.Sah 

per 
liter. 

'aa. 

0 

I 
a 

10.79 
6.5 

3 

5. a 

4 
6 

8 

4-3 
3.« 
a.5 

zo 

a. I 

Grams  PbClj  per  liter  in  Aqoeoos  Solutions  of: 


14 

90 

40 


10.79 

9-3 
8.a 

7.a 

6.5 

5-3 
4.5 
3-9 
31 


MgQa.     CaQa.     MnQa.    ZnCfe. 
XO.79     10.79     'O.79     10 '79 


7-7 
6.5 
5-7 
5-2 
4.4 


•  •  • 


•  •• 


8-7 
7.6 

6.7 

6.0 
4.8 

3-9 
3$ 


1 1 1 


I:? 


3 

7-3 

6.3 
S'O 

4.1 

3 

a 


i 


t  •  • 


• .  • 

3-0 

... 

1 1  • 


CdClfl. 

10.79 
xo.a 

9-7 

2'* 
8.6 

7-7 
7.0 

6.3 
5-4 

4.7 

•  •  • 


HgOf. 


Fb(NO|)f 


xo.79(N)  9-7l(P)  10 


II. o 

II. 4 
XI. 7 
la.o 
ia.7 

13-3 
14.0 


•  •  t 


9.8 
10.  o 
10.3 
10.5 

II. o 

II. 6 
12. a 

13a 
14.8 

19.  o 


f 


xo 

10.85 
10.87 
10.90 

10.95 

IX. 00 

IZ.05 

ZI.I5 
XI. ao 
11.70 
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SOLUBILITT  OF  LeAD  ChLORIDB  IN  AqUEOUS  SOLUTIONS  OF  LbAD  NiTRATB  AT  25**. 

Results  by  Harkins,  191 1.  Results  by  Armstrong  and  Eyre,  1913. 


Cms.  per  Liter  Sat. 
A(NO,)fr 

Sd. 
PbCl,'. 

d^  of  Sat. 
"Sol. 

Aq.  Pb(NOj),          Gms.  PbQj  per 
Sol.,  Gms.  per               1000  Gms. 
1000  Gms.  HsO.              Sat.  Sol. 

0 

10.81 

1.0069 

0 

10.89 

331 

10.67 

1.0095 

3-31 

10.96 

8.28 

10.65 

I. 0139 

6.62 

10.53 

16.56 

10.84 

I. 0210 

33.12 

II. 15 

33-3 

[2 

"57 

• 

• 

•    • 

82.80 

12.95 

SOLUBILITT  OF  1 

Lead  Chloride 

in  Aqueous  Solutions 

OF  Potassium' 

Chloride  at  : 

25.2^ 

(von  Ende,  igozO 

Normality 

Cm.  Equiv.  PbC^ 

Normality          Gm.  Equiv.  PbClt 

ofKCL 

per  Liter. 

ofKa. 

per  Liter. 

0 

0 

.07760 

■ 

0.0999 

0.02380 

O.OOI 

0. 

.07664 

0.5006 

0.01480 

0.0025 

0. 

07570 

0.7018 

0.01476 

0.0049 

0. 

07404 

0.9991 

0.00980 

0.0099 

0. 

07056 

I. 5018 

0.00996 

0.0200 

0. 

.06432 

2.0024 

O.OIII2 

O.OS99 

0. 

.04524 

3.0036 

0.01948 

SOLUBILITT  OF  ] 

Lead  Chloride 

IN  Aqueous  Solutions 

OF  Potassium 

Chloride  at 

20®. 

CBrOnsted,  19x2.) 

Gm.  Equiyalenta  per 

Gm.  Equivalents  per 

1000  Gins.  Sdution. 

SoHd  Phaae. 

1000  Gms.  Solution. 

S«lid  Phase. 

Ka. 

PbCl,. 

'  KCl. 

PbCl,. 

0.19s 

0.01900 

PbOi 

2.10 

0.01022 

sPbni.Ka 

0.299 

0.01452 

i< 

2.20 

0.01060 

l< 

0.37s 

0.01324 

<i 

2.29 

0. 01 184    ;. 

II 

0.483 

0.01236 

II 

2.36 

0 .  01300     aPba|.Ka+Pba^Ka.iH«0 

0.510 

0.0125 

"  +aPba,.Kn 

2.45 

0.01308 

PbClt-KCiH^ 

0.575 

0.01068 

aPba,.Kn 

2.66 

0.01396 

II 

0.639 

0.00954 

ti 

2.77 

0.01476 

II 

0.930 

0.00770 

i« 

2.91 

0.01550 

II 

1.224 

0.00736 

w 

3.05 

0.01656 

a 

1.57s 

0.00786 

u 

3.18 

0.01780 

u 

1.884 

0.00894 

II 

4.57* 

0.0280* 

"  +Ka  • 

*H  Gm.  equivalents  per  1000  Gms.  HfO. 

^  Data  for  the  solubility  of  lead  chloride  in  aqueous  KCl  and  aqueous  NaCl  are 
given  by  Demassieux,  1914* 
S(X.UBiLiTY  OF  Lead  Chloride  in  Aqueous  Solutions  of  Alcohol  and  of 

MaNNITOL  at  25®.       (Kemot  and  Pomilio,  191a.) 

Results  for  Aqueous  Ethyl  Alcohol.     Results  for  Aqueous  Mannitol. 


Gms.  per  liter  Solution. 


CAOH. 

PbCl,: 

0 

10.75 

5.75 

10.16 

11.51 

936 

23.02 

9.14 

46.05 

8.25 

92.10 

7.12 

184.20 

4.76 

Gms.  per  Lkcr  Solution. 


(CHj0H),(CH0H)4. 

PbCl,. 

0 

10.75 

2.84 

10.42 

5-69 

10.67 

11.38 

10.64 

22.76 

10.91 

45-53 

II.  16 

91.06 

11.29 

SOLUBILITT  OF  LeAD  ChlORIDB  IN  GlYCERCH,.      (Presae.  1874.) 

I  part  glycerol  -f  7  parts  H|0  dissolve  0.91  per  cent  PbClt. 
I  part  glycerol  +  3  parts  HjO  dissolve  1.04  per  cent  PbCli. 
I  part  glycerol  +  i  part  HiO  dissolves  1.32  per  cent  PbCli. 
Pure  glycerol  dissolves  2  per  cent  PbClt. 
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Solubility  of  Lead  Chloride  in  Aqueous  Solutions  of  Several 

Compounds  at  25®.    (Annstron«  and  Eyre,  1913.) 


Aqueous 
Solution  of: 

Water  alone 
Glycol 

Acetaldehyde 
(( 

Paraldehyde 


G«ns.Cmpd.Gn».fbCU 

per  r —        *^   ^^ 
urns. 


1000 
H,0. 


O 

15-51 
62.04 

II. 01 

33  03 
II. 01 


dms.  Sat. 
Sol. 

10.89 

10 -75 
10.90 

10.54 
9.82 

10.50 

9.96 


Aqueous 
Solution  of: 

Ethyl  Alcohol 
Glycerol 
Propyl  Alcohol 

Methyl  Acetanilide 
Hydrochloric  Acid 


Cms.  Cmpd.  ^^^^ 

per  xooo 
Gms.  H«0. 


J^  xooo       ^'^ 


11.51 
23.01 
15.01 

60.06 

29.82 

9.12 

18.23 


Sol. 

10.43 
10.98 

10.08 

9-37 
10.25 

4.23 
360 


100  cc.*  anhydrous  hydrazine  dissolve  3  gms.  PbClt  at  ord.  temp,  with  decom- 
position. (Welsh  and  Brodenon,  1915.) 

Solubility  of  Lead  Chloride  in  Pyridine.  (Heise,  igxa.) 

Gnu.  PbClt 
t*.         per  xoo  Gms. 
Pyridine. 

0.893 
1.07 


f. 


Gms.  PbClt 

per  xoo  Gms. 

Pyridine. 


—  20 

O 

+  22 

44 
65 


0.303 
0.364 

0.459 
0.559 
0.758 


Solid  Phase. 
PbCl2.2C6HBN 


u 
It 


76 

90 

94 
102 


Solid  Phue. 

PbCl,.2Cja«N 


1. 12 
I   31 


(I 


Freezing-point  Data  (Solubility,  see  footnote,  p.  i)  are  given  for 
the  Following  Mixtures  of  Lead  Chloride  and  Other  Compounds. 


Lead  Chloride  +  Lead  Fluoride 

4-  Lead  Iodide 
-j-  Lead  Oxide 
4-  Lead  Sulfide 
-j-  Lithium  Chloride 


It 
« 
It 

« 
<i 
<f 

« 

4f 
II 
II 
II 
II 


II 
II 
It 
tt 
tt 
it 
tt 
It 
tt 
tt 
tt 
tt 
It 
It 


(Sandonnini,  1911.) 
(Monkemeyer,  1906.) 
(Ruer,  1906.) 
(Truthe,  19x2.) 
(Tries,  19x4.) 


+  Magnesium  Chloride    (Menge,  191  x.) 

4-  Manganese  Chloride    (Sandonnini,  x9ix,  1914.) 

4-  Potassium  Chloride       (Tries,  19x4;  Lorenz  and  RuckttuU,  1906.) 

4-  Rubidium  Chloride  " 

4-  Silver  Chloride 

4-  Strontium  Chloride 

4-  Sodium  Chloride 

4-  Thallium  Chloride 

4-  Tin  Chloride 


(Matthes,  1911;  Tries,  19x4.) 

(Sandonnini,  19x1,  X9X4.) 

(Tries,  X9X4.) 

(Korreng,  19x4;  Sandonnini,  X9X3.) 

(Hermann,  19x1;  Sandonnini,  19 xx,  1914^ 

(Herrmaim,  X9xx.) 


+  Zinc  Chloride 

LEAD  CHLORIDE  (Basic). 

Solubility  of  Basic  Lead  Chlorides  in  Water  at  iS"*.    (Pieiasner.  X907.) 


Compound 


Formula. 


Gms.  per  Liter  Sat.  Aq. 
Solution. 

Pb 

- 

PbSalt.' 

0.079 

0.099 

0.021 

0.025 

i  Basic  Lead  Chloride        PbCl2.PbO.H2O 
f     "        "  "  PbCl2.3PbO.H2O 

LEAD  FluoroCHLORIDE  PbFCl. 

Solubility  of  Lead  Fluorochloride  in  Water  and  in  Aqueous  Solutions 

(Stark,  191 X.) 

Solubility  in  Aq.  Solutions  at  25^. 
Gms.  PbFCl  A„  e^i..*:^-  Gms.PbFa 


Solubility  in  Water. 

Gms.  PbFQ 
t*.      per  xoo  Gms. 


O 
18 

100 


0.02II 
0.0325 
0.0370 
O.I081 


Aq.  Solution  ^^r':^\z'  Aq.  SoluUon  ««.,«« rt- 

-*.  per  100  cc.  ^  _*.  per  xoo  cc 

°*'  ^t.  Sol.  °*-  ^LSoL 

0.00996  wPbQj  0.0030  0.0535  «HC1  0.0758 

0.0195   n     "       0.0008  0.1069^    "  0.1006 

0.0392   n     "      0.0005  0.0518  n  CH«COOH    0.051a 

o.ioss»         "  0.0561 
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UAD  OHROMATE  PbCrO«. 

Solubility  of  Lead  Crromatb  in  Water. 

l8          3.0. lO"^  O .  OOOIO  Solution  equilibrium  (Beck  and  StegmOUer,  19x0) 

1.4.10"^  0.00004             "                     "              (Auerbach  and  Pick.) 

18          3.2,10"^  O. OOOIO  Conductivity                  (KoUianach,  1908.) 

20          2.1.  IO~^  0 .  00007  Radio  Indicators          (v.  Heveqr  and  lUma,  19x5.) 

S(X.UBiLiTY  OF  Lead  Chrqmatb  in  Aqueous  Solutions  of  Hydrochlouc 

AND  OF  Nitric  Acids.    (Beck  and  StegmtUler,  Z9IO,  19XX.) 


Solubility  in 

Aq.  HCl. 

Solubility  in 

Aq.HN0«ati8*. 

NonnaHty 

MUligiama  Pb  per  loo  cc  Sat. 

Sd.  at: 

Nonnalityof 

Maiigzams  Pb  per 

afHCL 

i8\ 

as". 

37*. 

HNQi. 

xoo  oc.  Sat.  Sol. 

O.I 

3.86 

4.96 

7.40 

O.I 

2.67 

0.2 

8. IS 

10.06 

15.40 

0.2 

4.70 

03 

13.56 

17.38 

27.30 

0.3 

6.46 

0.4 

22.14 

27.78 

43.60 

0.4 

8.31 

o.S 

32.30 

42.60 

68 

OS 

10.31 

0.6 

46.60 

(3i.o6 

97.20 

0.6 

12.39 

Results  ax%  also  given  for  the  solubility  of  mixtures  of  lead  chromate  and 
lead  sulfate  in  aqueous  hydrochloric  add  at  25^  and  37*. 

Solubility  of  Lead  Chromate  in  Aqueous  Potassium  Hydroxide  Solutions. 

(Ladand  and  Le^erre,  z89x.) 
t*.  GmnsKOHperxoecc   GfamaPbOQiperxoecc* 

IS  2.308  1. 19 

60  2.308  1.62 

80  2.308  2.61 

102  2.308  3.8s 

LEAD   OITBATI  Pb(C.H,0,)s.H.O. 

Solubility  in  Water  and  in  Alcohol. 

100  gms.  H,0  dissolve  0.04201  gm.  Pb(CeHt07),.HaO  at  18^,  and 
0.05344  gm.  at  25^ 

100  gms.  alcohol  (95%)  dissolve  0.0156  gm.  Pb(CeH507),.H,0  at 

18°,  and  0.0167  gm.  at  25"^.  (Parthdl  and  Habner  —  Archiv.  Phazm.  34Xt  413.  '03O 

LEAD   DOUBLE   OTAHIDES. 

Solubility  in  Water. 

(Schiller  —  Sitzber.  Akad.  Wiss.  Wien,  79b  3oa.  '79-) 
Doabk  Salt.  Formula. 

Lead  Cobalticyanide  PbJCo(CN)Ja.7H,0 

Lead  Cobalticyanide  PbICo(CN)et.7HjO 

Lead  Potassium  Cobalticyanide  PbKCo(CN)e.3H,0 

Lead  Cobalticyanide  Nitrate       Pbj:Co(CN)J,.Pb(NO,),.i2H,0  18 

Lead  Ferricyanide  Nitrate  PbJFe(CN)J,.Pb(N0J,.i2H,0  16 

Lead  Potassium  Ferricyanide     PbKFe(CN)e.3H,0 

LEAD  FLUORIDE  PbF,. 

One  liter  of  water  dissolves  0.6  gm.  PbFt  at  9",  0.64  gm.  at  18°,  and  a68  gm.  at 
26.6^  (conductivity  method).  (Kohlransch,  1908.) 

100  cc  anhydrous  hydrazine  dissolve  6  gms.  PbFt  at  room  temp,  with  decom- 
position. *  (Webb  and  Broderaon,  X9X5.) 

Freezing^-pdnt  data  (solubility,  see  footnote,  see  p.  i)  for  mixtures  of  PbFs  and 
Pbit  are  given  by  Sandonnini  (191 1);  for  mixtures  of  PbFt  +  PbO  by  Sandon- 
nini  (191  a);  for  mixtures  of  PbFt  +  Pbt(P04)t  by  Amadari  (I9I3)»  and  lor 
PbFt  +  NaF  by  Puchin  and  Baskow  (1913). 


a^ 

Gmt.  per  xoo 

«  . 

Gma.  HtO. 

18 

565 

19 

61.3 

18 

14.8 

x8 

s-9 

16 

75 

16 

ai.o 

LEAD  FORMATS 
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LEAD  FORMATE  Pb(HCOO)^ 

Solubility  of  Lead  Formats  in  Aqueous  Solutions  of  Barium  Formats  at  25^ 

(Fock,  1897.) 


MoL  %  in  Solutkm. 
PbCHCOOi. 


Grains  per  liter. 


O 
0.29 

0.74 
1.24 
2.91 

S-92 
100 


Ba(HC0i)s. 
100 

99.71 

99.26 

98.76 

97.09 

94.08 

O 


Pb(HC0,),. 

•    •    • 

1. 104 
2.803 

5-309 
11.42 

23.11 
28.35 


Ba(HCOi),. 
28.54 

28.65 

28.90 

32.24 

29.29 

28.13 


Sp.  Gr.  of 
Solutions. 

I . 2204 

I. 2213 

I. 2251 

1.2529 

I . 2341 

1-2355 
1.0911 


In  Solid  Phase  Mol.  %  of 
PbCHCO,),. 


O 
1.72 

529 
11.94 

24<8i 

56.54 
100 


Ba(HCOi)s. 
100 

98.28 

94.71 
88.06 

75-19 
43  46 
o 


UAD  HTDROZIDB  Pb(0H)2. 

Solubility  of  Lead  Hydroxide  in  Aqueous  Solutions  of  Sodium  Hydroxidb. 


\A«m\#a<7W   J 

y^^kAVft^i.    i«in»\Ji)    v^>msi.r«i 

(Rubenbauer,  190a.) 

raC»WV|A\«     &>\#W    ^*W\0t^»J 

Amount  o(Na 

Amt.  of  Pb 

Mol.  DnutioD 

Grams  per  100  oc.  Solutioa. 

m  20CC. 

inaocc. 

of  NaOH. 

NaOH.          Pb(OH),. 

0.2024 

O.IOI2 

2.27 

1-759        0.590 

0.3196 

0.1736 

1.44 

2.778           I. 010 

0.5866 

03532 

0.78s 

5.10             2.056 

0.9476 

0,4071 

0.485 

8.235           2.370 

1.7802 

0.5170 

0.258 

15-470        3  010 

UAD  lODATE  Pb(IOi)t. 

One  liter  of  water  dissolves  0.0134  gm.  Pb(IOs)t  at  9.2^  0.019  gm.  at  18^  and 

0.023  Sip.  at  25.8°.  (Kohlzauscb,  1908;  Bdttger,  1903.) 

One  liter  HtO  dissolves  0.0307  gm.  Pb(IOs)s  at  25^    (Harkins  and  Winninghoff,  1911.) 

Solubility  of  Lead  Iodate  in  Aqueous  Salt  Solutions  at  25*. 

(H.  and  W..  X9XX ) 


Gms.  ] 

per  Liter. 

Gms.  per 

Liter. 

Gms.  per 

Liter. 

KNO». 

PbdOiJ,. 

KIOi. 

Pb(IQi),: 

PbCNQ,),. 

PbaOk)r 

0.202 

0.0318 

O.OII3 

0.0199 

1.656 

0.0052 

I. Oil 

0.0363 

0.0227 

0.0122 

16.561 

0.0045 

5  055 

0.0567 

PbCNO,),. 

82.805 

0.0078 

20.220 

0.0708 

0.0165 
0.165 

0.0242 
O.OII5 

496.83 

0.0418 

SAD  IODIDE  PbI^ 

Solubility 

IN  Water. 

(Lichty,  1903.) 

f. 

Density. 

Grams  Pbit 

per  xoo. 

Mniimols  PbIt  per  xoo. 

(HjO  at  o'.) 

cc.  Solution. 

Grams  H^O. 

cc.  Solution. 

Grams  HtO. 

0 

1.0006 

0.0442 

0.0442 

0.096 

0.096 

15 

0 . 9998 

0.0613 

0.0613 

0.133 

0.133 

25 

0.9980 

0.0762 

0.0764 

0.165 

0.166 

35 

0.9951 

0.1035 

0.1042 

0.224 

0.226 

45 

0.9915 

0.1440 

0.1453 

0.312 

O.3IS 

55 

0.9872 

0.1726 

0.1755 

0.374 

0.381 

65 

0.9827 

0.2140 

0.2183 

0.464 

0.473 

80 

0.9745 

0.2937 

0.3023 

0.637 

0.656 

95 

0  9671 

0.3814 

0.3960 

0.828 

0.859 

100 

•    •    • 

0.420 

0.436 

0.895 

0.927 

Data  for  the  solubility  of  lead  iodide  in  water  by  the  conductivity  method  are 
given  by  BOttger,  1903;  Kohlrausch,  1904-05;  Denham,  1917. 
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SOLUBILITT  OF  MiXTUSBS  OF  LBAD  IoDIDB  AND  POTASSIUM  lODIDB  IN  WaTBR. 

(Ditte,  z88i;  Schrememakeis,  1892.) 


t* 

Gffls.perzooc 
Pblt. 

>Gins.HiO. 
KI. 

Solid  Phase. 

r. 

Gms.  per  zooo 

Gins.H|0. 

Solid  Phaae 

W    m 

Pbl,. 

KI. 

5 

•   •   • 

163      Doable  Sdt+Pbl«    50* 

526.7 

1906  Double  Sait+KI 

20 

9 

260 

•« 

64 

7893 

2161 

«« 

2S 

25 

325 

M 

83.5 

1,108.6 

2434 

•• 

39 

45 

449 

•• 

92 

1,273 

2566 

•• 

67 

255 

751 

M 

137 

2,382 

3278 

M 

80 

731 

I186 

M 

165 

4,187 

4227 

M 

80 

569.9 

976.4 

M 

218 

10,303 

•    ■   • 

*t 

104.5 

1411 

1521 

M 

241 

12,803 

7998 

M 

Z20 

2151 

1812 

U 

242 

12,749 

•  •  • 

«t 

137 

2874 

2097 

•• 

250 

15,264 

•  •  * 

M 

175 

5603 

2947 

•• 

157 

5,218  gDOlS.  Pb]«.sKI  ^Pbl«.aEXaiHdO 

189 

•  •  • 

3339 

•  • 

172 

6,489     " 

M 

•• 

9 

96.6 

1352 

*• 

+KI 

186 

7,903     " 

•• 

•• 

13 

"43 

1384 

C( 

w 

194 

9,266     " 

•« 

« 

23 

186.3 

1510 

•• 

•« 

201 

11,320     " 

", 

M 

.  Ordinary  solubility  method  used  for  temperatures  below  boiling-point  of  the 
solution  and  sealed  tube  (with  constriction  in  middle)  method  used  for  tem- 
peratures above  boiling  point. 

One  liter  sat.  aqueous  solution  of  iodine  dissolves  0.002 16  gm.  mols.  Pblt  (0.996 
gms.)  at  20^  (Fedotieff,  I9zx-Z3.) 

Solubility  of  Lbad  Iodidb  in  Acbtonb,  Anilinb  and  Amyl  Alcohol. 

(von  Lassoynaki.  Z894.) 
Solvent.  r.  °^i.^^^5Sr 


(CH,),CO 

59 

0.02 

CsHsNH, 

13 

0.50 

CeHiNH, 

184 

1. 10 

QH7OH 

133  S 

0.02 

SOLUBIUTy 

OF  Lead  Iodidb  in 

Ptridinb. 

(Heiae,  Z9Z2.) 

Gms.  Pbli 

Gms.  Pblt 

t*.                  per  zoo  Gms. 

Solid  Phase. 

f. 

per  zoo  Gms. 

SoHd  Phase. 

Pyndine. 

Pyridine. 

— 43.5f--pt. 

Pblt^jC^HiN 

35 

0.188 

PbI«.a(WV 

—37                         0.166 

M 

57 

0.190 

« 

—  20                         0.17s 

M 

77 

0.228 

M 

—   9                         0.186 

W 

92 

0.290 

W 

0                         0.200 

W 

98 

0.340 

M 

+  3                    0.215 

M 

105 

0.370 

U 

6tr.pt.           0.225    Pb]«.3CBHiN4-PbIt.aC|BcN 

108 

0.410 

II 

15                        0.208 

PbI,.ar,H,N 

112 

0.445 

M 

100  gms.  95%  fomuc  acid  dissolve  0.25  gm.  Pblt 

at  19 

.8^                (Aschan.  19x3.) 

100  cc.  anhydrous  hydrazine  dissolve  2  gms.  Pblt  at  room  temp,  with  decom- 
position. (Welsh  and  Broderson,  zgzs.) 

Freezing-point  data  for  mixtures  of  lead  iodide  and  silver  iodide  are  given 
by  Matthes  (191 1). 

LEAD  MAIATB  Fb.C«H«a.3HtO. 

Solubility  in  Watbr  and  Alcohol. 

(Partheil  and  Hdbner,  Z903.) 

too  gms.  HiO  dissolve  0.0288  gm.  PbC4H406.3HtO  at  i8^  and  0.06504  gm.  at 

25**. 

100  grns.  95%  alcohol  dissolve  0.0048  gm.  PbC4H/)i.3H^  at  i8**-.25^ 

Density  of  alcohol  employed  »  0.8092. 


UAD  LAUBATB 
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LEAD  LAUBATB,  MTRI8TATE,  PALMITATE  and  STSABATB. 

Solubility  of  Each  in  Several  Solvents. 

(Jacobaon  and  Holmes,  1916.) 
(See  Tiithhim  Laiinte,  p.  375,  for  fonnulas  and  other  details.    See  also  p.  36a.) 


Solvent 


r. 


Gms.  of  Each  Salt  (Determined  Separately)  per  xoo  Gms. 

Solvent. 


Water 


(( 


Abs.  Ethyl  Al(x>hol 


(I 


u 


tl 


tc 


u 


Methyl  Alcohol 


It 


u 
tt 


Ether 

Ethyl  Acetate 


tt 


ct 


tt 
tt 


Benzene 


i>b  Laurate. 

Pb  Myristate. 

PbPalmiUte. 

Pb  Stearate. 

35 

0.009 

o.oos 

0.005 

0.005 

SO 

0.007 

0.006 

0.007 

0.006 

25 

0.009 

0.004 

0 

0 

35 

0.032 

0.004 

O.OOI 

O.OOI 

50 

0.264 

0.052 

0.012 

0.004 

15.5 

0.061 

0.056 

0.051 

0.039 

25 

0.096 

0.078 

0.069 

0.051 

35 

O.II3 

0.082 

0.076 

0.062 

50 

0.280 

0.II9 

0.093 

0.083 

14  5 

O.OIO 

0.013 

O.OIO 

0.007 

14 

0.017 

O.OIO 

0.009 

0.007 

35-5 

0.03s 

0.015 

0.009 

0.008 

50 

0.201 

0.077 

0.033 

0.020 

15 

O.OII 

O.OIO 

0.009 

0.008 

LEAD  NITRATE  Pb(NQi)t. 

SOLUBILTTY  IN  WaTER. 
(Mulder;  Kremrrs,  1854;  at  15*,  Michel  and  Kraft,  1854;  ftt  17",  Euler,  1904.) 


^m 

Giams  Pb(NO|)s  per 

zoo  Gms. 

Grams  Pb(N0a)s  per  xoo  (Wia. 

V. 

Water. 

Solution. 

27-33^ 

Water. 

SotttUaD." 

0 

36.S<'> 

38. 8<*) 

40    69.4 

75 

41.9 

10 

44-4 

48.3 

31.6 

so      78.7 

85 

45 

17 

SO 

54 

34.2 

60      88 

95 

47.8 

20 

52 -3 

565 

35-2 

80    107.6 

"5 

52.7 

25 

56.4 

60.6 

36.9 

100    127 

138.8 

57-1  ^ 

30 

60.7 

66 

38.8 

17      52-76* 

34  54* 

*  Euler. 

(x)  Mulder,  (a)  Kremers,  (3)  Averse  of  M  and  K. 

> 

Density  of  saturated  solution  at  17**  »  1.405.  (Euler.) 

100  gms,  HsO  dissolve  55.8  s^ms.  Pb(NOs)s  at  20^.  (LeBlanc  and  Noyes,  1890.) 

100  gms.  HjO  sat.  with  Pb(NO»)i  +  KNOi  at  20**  dissolve  95.39  gms.  Pb(NO»)i. 

+61.05  gms.  KNOs.  (LeBlanc  and  Noyes,  1890.) 

100  gms.  HiO  sat.  with  Pb(NO»)i  +  NaNOi  at  20*  dissolve  38.42  gms.  Pb(NOi)i 
+84.59  8^niS.  NaNOt.  (Le  Blanc  and  Noyes,  1890.) 

SoLUBiLnY  OF  Lead  Nitrate  in  Aqueous  Solutions  of  Copper  Nitratb 

AT  20*. 
Fedotieff,  igzi-xa.) 

Gms.  per  lop  Gms.  H^. 


Gms.  per  xoo  Gms.  H/). 


Cu(NO,)i. 

Pb(NOi),. 

on  ot  oai.  01 

0 

55" 

1. 419 

7.7 

39-34 

1.354 

15.04 

27.80 

1.322 

24.63 

19  05 

1. 321 

33  25 

14.70 

1.343 

Cu(NQi)t. 
37.96 
60.32 

83.11 
100.29 
127.70* 


Pb(NOi),. 

13.08 

8.19 

5.37 

3.53^ 

2.33* 


da  of  Sat.  Sol. 

1.360 

1. 451 
1.546 
1.622 
1.700 


*  Solid  phase  in  contact  with  this  solution  -  Pb(NOi)i  +  Cu(N0^i.6H^. 
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LEAD  NITRATE 


Solubility'op  Lead  Nitrate  in  Concentrated  Aqueous  Solutions  of  Sodium 
Nitrate  and  Vice  Versa,  Determined  by  Synthetic  Method. 

(Isaac,  1908.) 

(The  several  mixtures  were  enclosed  in  sealed  tubes  and  lieated  until  only 
one  or  two  very  small  crystals  remained  undissolved.  The  temperature  was 
then  determined  at  which  the  edges  of  these  crystals  just  showed  a  change  from 
sharp  to  round  or  vice  versa.) 


Results  for  Lead  Nitrate  as 
Solid  Phase. 


Results  for  Sodium  Nitrate  as 
Solid  Phase. 


r<rf 

Gms.  per  100  G 

fms.  Sat.  Sol 

SatuzaUon. 

NaNOb. 

PbCNQ,),.' 

32 

34.42 

19.69 

355 

34- IS 

20.33 

39. 5 

33-71 

21.35 

44 

33-35 

32.19 

49.1 

32.94 

23.15 

SS 

32.60 

23.93 

58 

32.47 

24.24 

62 

32.33 

24. 57 

65 

32.19 

24.89 

fof 


Gms.  per  looGms.  Sat.  SoL 


Saturation. 

NaNQ,. 

PbCNOOf.' 

31 

40.97 

13.62 

26.5 

42.04 

13  38 

31 

43.18 

12.88 

38.8 

44.63 

12.78 

41 

45.  IX 

12.94 

44.25 

46.03 

12.45 

51 

47.28 

12.50 

58 

49.03 

XI.  76 

64 

49.92 

IX.  56 

SoLUBiLiTT  OP  Mixed  Crystals  of  Lead  Nitrate  ai^IStroktium  Nitrate 

IN  Water  at  25'. 

(Fock,  1897.) 


Mol.  per  cen 

t  in  Solution. 

Gms.  per  100  cc.  Solution. 

Sp.  Or.  of 
Solutions. 

Mol.  per  cent 

in  Solid  Phi 

Pb(N0k)s. 

Sr(N0k)i: 

PbCNQ,),. 

Sr(N0,),. 

'  Pb(NQ,)^ 

Sr(NOi)t. 

100 

0 

46.31 

0 

1.4472 

100 

0 

87.41 

12.39 

50.47 

4.56 

1-4336 

99.05 

0.95 

78.68 

21.32 

53.92 

8.14 

1.4288 

98.11 

1.89 

56.39 

43-61 

45.34 

X7.81 

1.4263 

97.02 

2.98 

60.29 

39.71 

44.48 

18.74 

1.4245 

96.06 

3.94 

3370 

36.30 

25.23 

35.03 

1.4468 

83.84 

16.16 

24.58 

75-42 

19.13 

37.54 

1.4867 

32.88 

67.13 

0 

100 

0 

71.04 

1.5141 

0 

100 

S(x.UBiLiTY  OP  Lead  Nitrate  in  Ethyl  and  Methyl  Alcohol. 


Solvent. 


Gms.  Pb(N0^,  per  100  Gms.  Solvent  at: 

A 


so'. 

14.9     (G) 
...     (de  B) 


Aq.  CiHiOH  (Sp.  Gr.  0.9282)  4.96      5.82      8.77  X2.8 

Abs.  CiHftOH  0.04(20.5°)     ... 

Abs.  CHiOH  1.37      "         " 

(Gexardin,  1865;  de  Bruym,  zSga.) 

100  CC.  anhydrous  hydrazine  dissolve  52  gms.  lead  nitrate  at  room  temper- 
ore  with  formation  of  a  yellow  precipitate.  (Wehh  and  Brodenon,  1915.) 


ature 


Solubility  op  Lead  Nitrate  in  Pyridine. 

(Walton  and  Judd,  1911.) 


Gffls.Pb(N0|)t 

Gms.  Pb(NOi)i 

t*.           per  100  Gms. 

Solid  Phase. 

f. 

per  TOO  Gms 

Solid  Phase. 

Pyridine. 

Pyridine. 

—  19. 4           2.93      Pb(N(W,.4QH«N 

45 

22.03 

Pb(NQ,)MCAN 

-X4.5            2.14 

tt 

49.97 

29.37 

M 

—  10               X.90 

u 

51  tr.  pt 

•   •  • 

*•  +Pb(NQi),.3CAN 

0              3-54 

w 

59.52 

36.70 

Fb(NQ0i.3CAN 

5.4           3-93 

M 

70 

47.29 

M 

8.7           5.39 

M 

80 

6z.ao 

M 

14.72         6.13 

M 

89.93 

90.21 

(1 

19.97         6.78 

U 

94  94 

128.06 

M 

24.75         ?  56 

M 

96  tr.  pt. 

■  •  • 

**  +3Fb<N0k)t.aC|H«N 

50.03       XO.96 

« 

99.89 

143.36 

3Fb(N0b)t.sQIW 

34.97         13. M 

M 

104  90 

152 

M 

40.03       16  94 

M 

1 

109.90 

163.80 

M 

to 
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Solubility  of  Lead  Nitrate-Nitwte,  Pb(N0i)i.Pb(N0i)i.2Pb(0H)f.2Hi0, 
IN  Aqubous  Solutions  of  Acetic  Acid  at  13.3®. 

(Chikaotti,  1908.) 

"  ~        xoo  oc. 


Normality  of 

Gmt.  PbO  per  100 
cc  Sat.  Sol. 

Normality  of 

Cms.  PbO  per  i 
Sat.  Sol. 

AcrtkAdd 

Acetic  Add. 

0 

0.601 

0.25 

S-4SO 

o.os 

I  323 

0.50 

9.690 

O.IO 

2.185 

0.7s 

1,5.874 

LEAD   OXALATE  PbCA- 
One  liter  of  water  dissolves  0.00x5  gm.  PbCjO*  at  18®  (conductivity 

method).  (BOttger— Z-phyak.  Cfaem.  ^  609.  '03;  Kohlramch  — /W.  50b  356.  'o4-'o5.) 

LEAD   OXIDES.  Solubility  in  Water. 

(B^Mtger,  Ruer  —  Z.  aoocs.  Chem.  50^  973,  '06.) 
No.  Descripdoo  of  OHde.  ^^^:    j^JJ^^, 

1,  Yellow  Oxide,  by  boiling  Pb  hydroxide  with  10%  NaOH  i .  03  X  io~*  o.  023 

a.  Red  Oxide,  by  boiling  Pb  hydroxide  with  cone.  NaOH  0.56X10"^  0.012 

3.  Yellow  Oxide,  by  heating  No.  i  to  630®  1.05X10"*  0.023 

4.  Yellow  Oxide,  by  heating  No.  2  to  740^  i.ooXio~*  0.022 

5.  Yellow  Oxide,  by  heating  com.  yellow  brown  oxide  to  620°  i .  09  X 10"^  o.  024 

6.  Yellow  Brown  Oxide  commercial Iv  pure  i.ioXio~*  0.024 

7.  Yellow  Brown  Oxide,  by  long  rubbing  of  No.  5.  1.12X10"^  0.025 

Bottger  gives  for  three  samples  of  lead  oxide,  0.0x7,  o.o2x,  and  0.0x3 
gm.  per  liter  respectively. 

One  liter  HiO  dissolves  0.068  gm.  PbO  at  i8^  solid  phase  PbO  and  0.1005  K°>* 
PbO  at  I8^  solid  phase  PbsOs(OH)t.  (Pldflsaer.  1907.) 

R^ults  for  the  solubility  of  hydrated  lead  oxide  in  water  and  dilute  HtSO« 
solutions  are  given  by  Sehnal  (1909).  The  results  are  considerably  higher  than 
the  above,  viz.  0.1385  gm.  Pb  per  1000  oc.  HfO  at  20®;  with  increase  of  HtSO« 
the  solubility  decreases  rapidly. 

100  cc.  anhydrous  hydrazine  dissolve  i  gm.  lead  oxide  (red)  at  room  temp. 

(Welsh  and  BroderK>n,  19x5.) 

Freezing-point  lowering  data  for  mixtures  of  PbO  +  PbSOi  arc  given  by 
Schenck  and  Rassbach,  1908.  Data  for  mixtures  of  PbO  +  SiOs  are  given  by 
Weiller,  191 1,  and  by  Cooper,  Shaw  and  Loomis,  1909. 

LEAD  PerOXIDE  PbOi. 

The  two  forms  of  lead  superoxide,  (a)  amorphous  and  (b)  crystalline,  differ 
in  their  solubilities  in  sulphuric  acid.  One  liter  of  very  concentrated  HiSO 
dissolves  about  o.oio  mol.  PbOi  (b)  at  22®. .  One  liter  of  cone.  HsS04  contain- 
ing 1720  gms.  per  liter,  dissolves  0.0995  mol.  PbOi  (a)  at  22^  The  solid  phase 
is  slowly  converted  to  Pb(S04)t>  One  liter  of  HtSOi  containing  1097  gms.  HtSO« 
per  liter  dissolves  0.004  ^o\,  PbOi  at  22^.  The  solid  phase  is  converted  more 
quickly  to  Pb(S04)t-  in  more  dilute  H1SO4  solutions  no  solubility  can  be  de- 
tected. (Doleiakk  and  FmcUi.  1906^ 

LEAD  PALMITATE,  LEAD  STEAEATE.    See  also  p.  360. 

100  cc.  absolute  ether  dissolve  0.0138  gm.  palmitate  and  0.0148  gm.  stearatc' 

(Lidoff,  i89S-> 

LEAD  TetraPHENYL  Pb(C«Hi)4. 
Freezing-point  data  for  Pb(C6H6)4  +  Si(C«H«)4  are  given  by  Pascal  (i9i2)« 

LEAD  PHOSPHATE  (Ortho)  Pbi(P04)t. 

One  liter  water  dissolves  0.000135  gm.  lead  phosphate  at  20"  by  conductivity 
method.  (Bsttter.  1903.) 

One  liter  of  4.97  per  cent  aqueous  acetic  acid  solution  dissolves  1.27  gms. 
Pbi(P04)i.  (Bertnnd,  x86&> 
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LEAD  SUCCINATE  PbC4H404. 

Solubility  in  Water  and  in  Alcohch*. 

(Paitheil  and  Habner,  1903.) 
100  gvas.  HsO  dissolve  0.0253  gm.  PbC4H40«  at  18^,  and  0.0285  K^'  at  25^ 
100  gms.  95%  alcohol  dissolve  0.00275  gm.  PbC4H404  at  18^,  and  0.003  ff^ 
at25^ 

Density  of  alcohol  used  —  0.8092. 

Solubilitt  of  Lrad  Sikxinatb  in  Water. 

(Cantoni  and  Diotalevi,  1905.) 
*•.  lo*.  ai'.  sa'.  39*.  $o\ 

Gms.  PbC4H404  per  loo  cc. 
sat.  sol.  0.015    0.019    0.024    0.027    0.029 

LEAD  SULFATE  PbS04. 

Solubility  in  Water. 

(Average  curve  from  gravimetric  results  of  Dibbits  (1874),  Beck  and  St^- 
mtiller  (1910)  and  Pleissner  (1907)  and  conductivity  results  of  B(3ttger  (1903) 
and  Kohlrauach  (1904-05). 


f. 

Gnu.  ThSOi  per  Liter. 

f. 

Gms.  PbSOi  per  Liter. 

0 

0.028 

20 

0.041 

s 

0.031 

25 

0.045 

10 

003s 

30 

0.049 

IS 

0.038 

35 

0.052 

18 

0.040 

40 

0.056 

Results  considerably  higher  than  the  above  are  reported  by  Sehnal  (1909). 
This  author  finds  0.082  gm.  PbSOt  per  liter  at  18*^  and  claims  that  the  presence 
of  HsSOi  in  the  PbS04  reduces  the  solubility  very  greatly.  His  results  for  the 
solubility  in  presence  of  small  amounts  of  HtS04  are: 

Gms.  HtS04  per  1000  cc.  solu- 
tion o  0.0098    0.0196    0.0980    0.4900    0.9800 

Gms.  dissolved  PbS04  per  xooo 
cc  solution  at  20^  0.082    0.051      0.025      0.013      0.006      o 

Sehnal  also  gives  results  showing  that  the  solubility  in  water  and  dilute  HtSOi 
solutions  is  exactlv  the  same  at  loo*^  as  at  20^. 

Data  for  the  solubility  of  PbS04  precipitates  are  given  by  deKoninck,  1907. 

Solubility  of  Lead  Sulfate  in  Aqueous  Solutions  of  Ammonium  Acetate 

AND  of  Sodium  Acetate. 

(Noyes  and  Whitoomb,  1905;  Dunnington  and  Long,  1899;  Dibbits,  1874.) 
In  Ammonium  Acetate.  In  Sodium  Acetate. 

At  as*  (N.  and  W.).  At  loo*  (D.  and  L.).  (D.). 


MilliHiob  per  Liter.           Gms.  per  Liter.         G.NH4CtH|Qi  G.PbSO*   Gms.  per  100  Gms.  HaO. 

NH4CHA.        PbSO*.       NH4C,HA.    PbSOT      'sSlitk)S?*  ^kttlSn**     NaCHA.      PbSO*. 

o     0.134   o    0.041    28  7.12    2.05   0.054 

103.5    2.10    7.98  0.636   32  9.88    8.2    0.853 

207.1     4.55     15.96   1.38      37  10.58    41      11.23 

414. 1    10.10     31-92   3.02      45  II. 10 

Solubility  of  Lead  Sulfate  in  Aqueous  Solutions  of  Ammonium 

Acetate  at  25®. 

(Maiden,  19x6.) 

Gms.  per  xooo  Gms.  Sat.  SoL                       Gms.  per  xooo  Gms.  Sat.  SoL  f  c«f  «*»! 

NH«CAQi.              PbSOT                     NH4C,IM)«.  PbS0<.  '         •«<«Sa. 

7.96                 0.636                            53.4  5.60                1. 012 

15.91             I-370                   106.8  16.8              1.024 

31.70                 3.04                             213.7  38.9                   1.04s 
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Solubility  of  Lead  Sulfate  in  Aqueous  Solutions  of  Potassium  Acbtatb 

AND  OF  Sodium  Acetate  at  25^.    (Fox.  igog.) 

In  Aq.  Potassium  Acetate.  In  Aq.  Sodium  Acetate. 


Gms.  per  100  Gins.  Sat.  Sol.  Gms.  per  zoo  Gm*.  Sat.  SoL 

/ * s        Solid  Phafe. 


Solid 


M 
« 
(t 

a 
tt 


CHaCOOK.  (CH,C00),Pb.  CH,C00Na.  (CH|C00)tPb.      Na,SO«.       ^'^"^ 

4.33  2.54        PbS04+PbKt(S04)i  6.69  0.78  0.34       PbSO, 

903  3. 55  "  6.9s         0.81  0.3s 

17.81  5.43  "  11.76         a. 73  1.26 
26.58          9.83                 "                  16.90         5.70           2.49 

28.82  XI.  40  "  '  19-92         ^24  3  60 
28.93        19.41                 "                  21.51        10.75  4.68 

In  the  case  of  the  CHiCOOK  solutions,  the  double  salt  PbKiCSOOs  is  formed 
and  no  SO4  ions  enter  the  solution. 

Solubility  of  Lead  Sulfate  in  Aqueous  Solutions  of  Hydrochloric  and 

OF  Nitric  Acids  and  of  Sodium  Chloride. 

(Beck  and  StegmQller,  19x0.) 

InAqueousHCl.  "''^\^^'^        ^"a^ii?*^ 

NormAlitv  MQligxaiDs  Pb  per  xoo  cc.  Solution.    Normal-      Mem.  Pb   Normal-     Mgm.  Pb 

^ySf?  ^  ^  s       ity  of       per  xoo  cc.    ity  of       per  xoo  oc 

oIHU.  ^jjg.         ^^jj.        ^^^y.         j^Q^  Sol.         NaQ.  SoL 

o(=pureH|0)    2.60       3  3.80       o.i        10.48      o.i        11. 19 

o.i  19  22.18      28.04       0.2        17.48      0.2        18.73 

0.2  35.70     42.88     54.50      0.3       23.41     0.3       26.51 

0.3  55-37      65.15      84.04       0.4        29.84      0.4       33.76 

0.4  7527      88.80    III. 90 

Solubility  of  Lead  Sulfate  in  Aqueous  Solutions  of  Sulfuric  Acid 

AT  18^.     (Pleiaaner,  1907.) 
( See  also  Sehnal,  preceding  page.) 
Gms.  per  Liter.  Millimoh  per  Liter.  Gms.  per  Liter.  Millimols  per  Liter. 

HtS0«.     '     PbSOT      H.S04.        PbSO*:  HjSO*.      '     PbS0«.         HtSO*.        PbSO*. 

o  0.0382      o  0.126  0.0245      0.0194      0.25-     0.064 

0.0049      0'0333      0-05      o.iio  0.0490      0.0130      0.50      0.043 

0.0098      0.0306      o.io      o.ioi  0.4904      0.0052      5  0.017 

Solubility  of  Lead  Sulfate  in  Concentrated  Aqueous  Solutions  of  Acids. 

(SchulU,  i86x;  Rodweil,  1862.) 

In  Aq.  H,S04.  In  Aq.  HCl.  In  ^Aq.  HNOj. 

(«)  W  ic)  (fl)  (6)  (fi)  (tf)  (*)  (f) 

1.540       63.4      0.Q03          1.05  10.6  0.14  1.08  II. 6  0.33 

1.793        857      o.oii          1.08  16.3  0.35  1. 12  17.5  0.59 

1. 841        97          0.039          I- II  32  0.95  1.25  34  0.78 

I. 14  27.5  2. II  1.42  60  I. 01 

I. 16  31.6  2.86 

(a)  Sp.  Gr.  of  Aq.  Add.    (&)  Gms.  Add  per  xoo  Gms.  Scdutkm.    (c)  Gms.  PbS0«  per  100  Gms.  Solvent. 

Solubility  of  Lead  Sulfate  in  Conc.  Solutions  of  Sin^FURic  Acid. 

(Donk,  19x6.) 
Gms.  Der  100  Gms.  Gms.  per  xoo  Gms.'     . 

f.  Sat,  Sol.  Solid  Phase.  f.  Sat-  Sot-  p^ 

HiSO*.  PbSO*.  HjSO*.  PbSO*.  * 

O  51.2  O  PbS04  100         61.2  O  PbSQ, 

O  89,4  O  "    +H,S04.HtO  100  72.5  O.I 

O  97  O  H,S04  100  96.3  0.2  •* 

O  97.2  0.3  "     +PbS04  100  99.1  0.9  " 

50  .50.4  O  PbS04  200  79  O  " 

50        '86.7         O.I  "  200       88.8         O.I 

SO         95- 1  0.2  "  200        95.5         0.3 

50         99.3  0.6  "  200        98.9  I.I        " 

Additional  data  for  highly  concentrated  solutions  of  HsS04  are  given  by  Ditz 
and  Kanhaiiser  (19 16), 
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SoLUBiLmr  OF  Basic  Lrad  Sulfates  in  Water  at  i8^. 

(Pleiasner,  1907.) 

One  Liter  Sat  Solution  Contains: 
F(»inu]a.  * 


CompotmcL 


Mg.  Lead  SaU  -  Mg.  Pb 

PbS04.PbO  13.4         10.6 

PbSO4.3PbO.HjO     26 . 2         22 

LBAD  PerSULFATE  PbCSOOs. 

Solubility  in  Aqueous  Sulfuric  Acid  at  22* 


}  Basic  Lead  Sulfate 
f  Basic  Lead  Sulfate 


MillunolsPt. 

0.050 
0.106 


(Dolenlek  and  FtncUi.  1906.) 

Cms. 

per  Liter. 

SaIM  Phsae 

Gnn. 

per  Liter. 

Solid  Phaaff. 

B^4. 

Pb(S0Jf: 

OOUQ  tramlBKm 

H,S04. 

Pb(S04)«. 

948 

0 

IWSO^Efi 

1253 

14.85 

Pb0S0«3^ 

IOI4 

0.719 

M 

1352 

16.17 

M 

I081 

1. 198 

« 

1470 

9-30 

Pb(S04), 

1098 

1. 557 

M 

1532 

9.46 

<« 

1 130 

2. 115 

M 

163I 

19.80 

M 

I180 

5.749 

M 

1698 

33.34 

M 

I217 

9.303 

« 

1703 

35.22 

M 

The  solid  phase  at  concentrations  of  acid  up  to  1352  gms.  per  liter  b  the  white 
basic  salt  of  the  composition  PbOS04.HiO.  In  the  concentration  limits  of 
about  1470-1703  gms,  H1SO4  per  liter  the  original  yellow  color  of  the  solid  phase 
remains  unchanged. 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  for  mixtures  of  PbS04+LisS04» 
PbSOi  +  KtS04  and  PbSOt  +  NafS04  are  given  by  Calcagni  and  Marietta  (1912). 
Results  for  mixtures  of  Pl^Oi  +  KsSOi  are  also  given  by  Grahmann,  19 13. 

IB4D  (Hypo)8ULFATI. 

Solubility  of  Mizturbs  op  Lbad  Hyposulphatb  and  Strontium 

Htposulphatb  at  25^. 

CPock  —  Z.  Kryat.  Min.  ^  389,  '97-) 

Grama  per  liter. 
PbSsOo.        SiSM. 


Miol.  pef  cent  fa  Solistian. 


Sd  Gr  of      Mol.  per  cent  in  Solid  Phaae. 


s»p.  ur.  Of 
sohitiona. 


PbSM 
4H,0. 


SrSM 
4H«0. 


0.0  100. o  0.0  145-6  1.1126          0.0 

1.05  98.95  2.97  151. 2  1.1184         0.30 

15.31  84.69  40.82  152.5  1. 1503          387 

46-80  53.20  149-2  114.5  I -2X47          9.84 

62.30  37  70  256.1  85.0  1.2889  19.26 

75.75  24.25  310.3,  67.0  1.3252  23.73 

78.09  21.91  373.7  708  1.3726  32.24 

88.29  "-71  509s  45-6  1. 4671  49-97 

100. o  0.00  374-3  0.0  1. 6817         0.00 

LEAD  SULFIDE  PbS. 

One  liter  HiO  dissolves  3.6.  io~^  gm.  Mols.  =  0.00086  gm.  PbS  at  18^ 
Determined  by  conductivity  method.    See  also  Bruner  and  Zawadzki  (1909). 
Fusion  diagrams  for  PbS  -f  ZnS  and  PbS  4-  AgiS  are  given  by  Friwlrich 

(1908).    Results  for  PbS  +  SbiSt  are  given  by  Wagemmann  (1912). 

LEAD  SULFONATES.      solubility  in  Watbr. 

Name.  Formula.  *•- SSGm!l^.     Autlioflty. 

Lead  3.5  Diiodobenzenesulfonate  CiiHAl4S|Pb.4H|0  30  0.77    (Boyle,  1909.) 

Lead /9  Naphthalene  Sulfonate  (CwHTSO^iPb.11,0  25  0.4     (Witte/x5;Einrca,'o9.) 

**     a  "  "  (C»H7S0^tPb.alI,0  34.9  4.195  (Euwes,  1909.) 

Lead  a  PhenanthiedeMonosulfonate        xH|0  30  0.014  (Sandquist,  19x1.) 

5  "  "  3HjO  20  0.08 

10  '*  **  aW  20  0.14 


100. o 

99-7 
96.13 

90.16 

80.74 
76.27 
67.76 

50-13 
0.00 

(Welgel,i9o7.) 


u 
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LEAD   TARTRATE   PbC^OJI^. 

Solubility  in  Water. 

(Cutooi  and  Zachoder  —  Bull.  aoc.  chim.  [3]  35,  751,  '05;  PwtheU  and  Hafaoer — AicUv.  Fhaim.  341, 

413,  '03.) 

^«        Gnu.  PbC|OaHi  per  ^«  Gms.  PbC«0«H«  per  ^e       Cms.  PbQOA  per 

zoo  cc.  Solutioa.  *   *  loo  cc.  Salutkn.  *  '  zoo  cc.  Solution. 

18  O-OIO     (P. and  HO  50  O.OO225  70  O.CX>32 

25  0.0108       "        55  o. 00295  75  0.0033 

35  o.  00105  60  o.  00305  80  0.0038 

40  00015  65  0.00315  85  0.0054 

Note.  —  The  positions  of  the  decimal  points  here  shewn  are  jiist 
as  given  in  the  original  commtinications. 

100  gms.  alcohol  of  0.8092  Sp.  Gr.  (about  95%)  dissolve  0.0028  gm. 
PbC40JH[4at  I8^  and  0.00315  gm.  at  25**.  (p.  ^^  h  j 

LECITHIN  C«sHmNPO». 

100  ems.  of  sat.  solution  in  aqueous  5%  bile  salts  contain  4.5  gms.  lecithin  at 
15^-20  and  7  gms.  at  37^    Lecithin  is  practically  insoluble  in  water. 

(Moore,  Wilsoii  and  Hnrrhimon,  1909.) 

LEUCINE  CH,(CH,),CH(NH,)COOH. 

100  cc.  HiO  dissolve  2.2  gms.  leucine  at  18^. 
100  cc.  alcohol  dissolve  0.06  gm.  leucine  at  17^ 

Data  for  the  solubility  of  leucine  in  aqueous  solutions  of  salts  at  20*  are  given 
by  Wttrgler,  1914,  and  PfeifFer  and  Wflrgler,  1916. 

UGNOCEBIC  ACm. 

Data  for  the  freezing-points  (solubility,  see  footnote,  p.  i)  of  mixtures  of 
lignoceric  acid  and  other  compounds  are  given  by  Meyer,  Brod  and  Soyka,  1913. 

UQBblN. 

100  cc.  HiO  dissolve  0.341  cc.  ligrdin  at  22^,  Vol.  of  solution  »  100.34,  ^P-  ^^' 
0.9969. 

100  cc.  ligrdin  dissolve  0.335  cc*  HiO  at  22^,  Vol.  of  solution  »  100.60,  Sp.  Gr. 

0.6640.  (Herx,  Z898.) 

LITHnJM  LL 

One  gm.  atom  Li  dissolves  in  3.93  gm.  mob.  NHf  at  —So®,  at  —50**,  at  —25% 

and  at  O^.  (Ruff  and  Gdsd,  1906.) 


ACETATE  CH,COOLi.2HfO. 

Freezing-point  data  for  mixtures  of  lithium  acetate  and  acetic  acid  are  given 
by  Vasilev,  1909. 


ITHITJ] 

M  SulfoANTIMONATE 

Li,SbS4.ioHiO. 

Soli/bility  in  Water  and  in 

Aqueous  Alcohol. 

In  Water.     (Donk,  1908.) 

In  Aqi 

iieous  Alcohol  at  10^  and  30^. 

Gms.  LiiSbSi 

Gms.  Der 

zoo  Gms. 

f. 

per  xoo  Gms.  SoUd  Phase. 
Sat.  Sol. 

f. 

Sol. 

Solid  Phase. 

Authority. 

C1H.OH. 

T.i,SbS«. 

-  1.7 

7.Z                loe 

zo 

10.7 

41.8 

Li.SbS«.icHdO    (Donk.  1908.) 

-  3.2 

12.8 

ID 

26.2 

36. s 

u 

M 

-  S-i 

17. S 

10 

66.2 

20.6 

M 

" 

—  10.8 

23 . 2                 " 

30 

133 

46.3 

LUSbS«.8iH^ 

-IS. 9 

28.5 

30 

SI. 9 

30.7 

<f 

—  26.2 

3S.3 

30 

54.8 

29.9 

M 

(Schreiiie- 

-42 

40 . 4    Icse  +Li|SbS4.ioI]^ 

30 

S8.4 

30.8 

€t 

makenand 

0 

45.5        U,SbS4.iolI,0 

30 

S8.6 

32.3 

"  +Li,SbS4 

Jacobs, 

+10 

46.9 

30 

65.26 

29.31 

litSb^ 

1910O 

30 

so.  I 

30 

74.3 

24.1 

M 

SO 

SI.3 

30 

79. S 

20.  s 

M 
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LTTHniM  BENZOATB 


LrnnuM  bxmzoate  c«HiC00LL 

Solubility  in  Aqueous  Alcohol  Solutions  at  25*. 


Pvf  ce&t 

C^OHin 

Sofvent. 


Sat.  Sol. 


(Seidell,  19x0.) 

Cms.  CACOOIi 
per  xoo  Cms. 


Percent 

dvof 
Sftt.Sol. 

Gms-CACOOLi 

CiILOHin 
Solvent. 

per  100  Gma. 
Sat.SoL 

60 

0.970 

19.80 

70 

0.932 

1540 

80 

0.890 

10.70 

90 

0.847 

6.40 

95 

0.823 

4.50 

100 

0.799 

2.60 

Sat.  SoL 

o  1 .  103  27 .  64 

10  1.088  28.60 

20  1.072  28.50 

30  1.052  27.80 

40  1.030  26.20 

50  1.003  23.60 

100  gms.  HfO  dissolve  about  40  gms.  CfHiCOOLi  at  the  b.  pt.  (U.S. P.) 

100  gms.  alcohol  dissolve  about  10  gms.  CflH»COOLi  at  the  b.  pt.  " 

LTTHniM  BORATE  LisQBiOs. 

Solubility  in  Water. 
t®  o        10        20       30       40         45 

Gms.  LiiOB20i  per  100  Gms.  HsO     0.7      1.4      2.6      4.9    11. 12    20 

(Le  Chatelier,  1897.) 

Equilibrium  in  the  System  Lithium  Oxide,  Boric  Oxidb,  Water  at  3o^ 

(Dukelaki,  1907.) 


LWO. 

BA. 

Solid  Phase. 

LijO. 

BA. 

Solid  Phue. 

7.01 

•  ■   • 

LiOH.H,0 

1.32 

3.36 

Ufi.iB4\jxeLf} 

751 

2.98 

i< 

0.86 

2.47 

11 

7.71 

3.38 

«  +Li,O.BA.i6H,0 

O.S3 

2.47 

II 

7.68 

3.56 

LiaO.BsQ|X6H^ 

2.17 

I312 

II 

S-40 

2.78 

<i 

2.61 

16.39 

II 

3.47 

2.42 

II 

5.08 

30.81 

Li|0.5BA.ioH«0 

2.94 

2.51 

M 

4.10 

27.07 

II 

1.58 

327 

11 

3-22 

15-40 

«i 

2.17 

6.90 

If 

1.55 

15-40 

M 

3.66 

14.78 

M 

1.30 

14.14 

1« 

S.25 

22 

II 

0.96 

11.47 

B(OH), 

5-63 

23.8 

II 

0.63 

4.85 

M 

1. 81 

6.20 

L4O.3BA4PB1O 

0 

3.54 

II 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  for  mixtures  of  LiBOt 
+  NaBOs,  and  LiBOi  -f  LisSiOi  are  given  by  van  Klooster,  1910-11. 

BBOMATE  LiBrOi. 


100  gms.  H2O  dissolve  153.7  gms.  LiBrOs  at  i8^  or  100  gms.  saturated  solu- 
tion contain  60.4  gms.     Sp.  Gr.  of  sol.  »  1.833.  (Mylius  and  Funk,  1897.) 

UTHIUM  BBOMIDE  LiBr.2HsO.^ 

Solubility  in  Water. 

(Kiemers,  1858;  Bogorodaky,  1894;  Jones,  X907O 
f. 

—  0.46 

—  1.94 

—  4.27 

—  10.3 

-30. 5 

-45 

-30 

—  10 

o 

+  4 

Freezing-point  data  for  LiBr  -f  LiOH  (Scarpa,  191 5),  for  LiBr  -f  AgBr. 

(Sandonnini  and  Scarpa,  19x3.) 

100  gms.  glycol  dissolve  60  gms.  LiBr  at  I4.7^  (de  Coninck,  1905 J 


rms.  LiBr  per 
x>  Gn».  H9O. 

Solid  Phase. 

f. 

^^o"^'^.    solid  IW 

1.058 

Ice  (J) 

10 

166 

liBr.aHaO  (K) 

4.274 

11 

20 

177 

u 

8.678 

II 

30 

191 

u 

17.80 

11 

40 

205 

II 

37.64 

II 

44 

209 

"  +LiBr.H,0  (B) 

1? 

"  +LiBr.3H.O 

SO 

214 

IiBr.H30(K) 

8b 

LiBr.3H^ 

60 

224 

II 

122 

II 

80 

245 

M 

143 

"(K) 

100 

266 

M 

160 

«  +LiBr.aH,0(B) 

159 

•  *  • 

LiBr.HflO+UBr  (B) 

CiJCPHOBATE 
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DiLITHZUM  d  CAMPROBATE  CioHi^OiLi,. 

Solubility  in  Aqueous  Solutions  of  Camphoric  Acid  at  13.5^-16^ 


Gntt.  per  100  Gms.  Sat.  Sol. 
QHm(COOH),.      CttH„0«Li,. 


0.621 
2.02 

3?S 

3-99 

3-43 
2.87 

o 


o 

3-77 
10.63 

12.61 

20.56 

24.69 

37  16 

40.80 


AND  Vice  Versa. 

(Jangfleucb  and  Landrieu,  1914.) 
SoHdPhaae. 

Camphoric  Add 


K 


« 


Monolithium  Tetracamphorate 

« 

Dicamphorate 


(I 


tt 


QHi4(C00H)t 
« 

CioHu04Li.3CioHiA 
CioHu04.Li.CioHi^4 


(( 


(( 


tt 


tt 


•t 


CioHuOiLi 
CioHiiOiLii 


Camphorate 
Dilithium  Camphorate 

The  mixtures  were  kept  in  a  cellar  at  nearly  constant  temperature  and  shaken 
from  time  to  time  until  equilibrium  was  reached.  Additional  results  at  17^-23^ 
are  also  given. 


UTHIUM  CARBONATB  UtCO,. 

Solubility  in  Water. 

(Bevade,  1885;  Flllckiger,  1887;  Diaper,  1887.) 

An  avenue  curve  was  constructed  from  the  available  results  and  the  following 
table  read  from  it* 


Gbm.  ligCQiper  loo  Gbm. 


Water. 


0 
10 
20 

as 

30 


I 

I 
I 
I 
I 


54 

43 

33 
29 

25 


Solutkn. 

I 
I 

I 
I 
I 


t*. 


Gnu.  litlCOt  per  loo  Gms. 


5a 
41 

31 
28 

24 


Water. 

40 

1. 17 

50 

1.08 

60 

1. 01 

80 

0.85 

100 

0.72 

Soiution. 
1. 16 

1.07 
1. 00 
0.84 
0.71 

Density  of  sattirated  solution  at  o**  —  1.017;  at  15**  «  z.014. 

Solubility  op  Lithium  Carbonate  in  Aqueous  Solutions  of 

Alkali  Salts  at  25**. 

(Gcffcken  —  Z.  anorg.  Chem.  43,  197,  '05.) 

The  original  results  were  calculated  to  gram  quantities  and  plotted 
on  cross-section  paper.  The  figures  in  the  following  table  were  read 
from  the  curves. 


Gms.  Salt 
O 


Grams  liiCOi  per  liter  in  Aqueous  Solutions  of: 


12 
12 

13 
13 
13 


10 
20 

30 
40 

60 

80 

100 

120 

140 

170 

200 


100  gms.  aq 
One  Titer  sat 


63 

95 
10 

25 
40 


KNO|. 
2.63 

3  OS 

3-3 

3-6 

3-8 

3-8 
3.6 

35 

3-3 
30 
2.6 
2.2 


KCl. 
12.63 

13    10 

13 -5 
13-8 
140 
14.2 
14.0 

13-9 
13 -7 
13 -3 


"NaoT" 
12.63 

13 -4 
13-9 

14 -3 
14.6 

145 
14.4 
14.2 

14.0 


KsSO«. 
12.63 

13 


14 

IS 
16 

16 

17 
18 


9 

7 
4 
o 

9 

7 

2 


NasS04. 
12.63 

14.0 

15.0 

16.0 

16.6 

17.8 

18.6 

19.4 

19.9 

20.4 


NH«a.    (NH4)iSa. 

12.63     12*63 


16.0 
19.2 

21-5 

23-3 
26.0 

27.6 

28.4 

28.7 

28.8 

28.9 

29.0 


20.7 
25.0 

28.2 

30.8 

35-2 

38  s 
41.0 

42.6 
43  S 


alcohol  of  0.941  Sp.,  Gr.  dissolve  0.056  gm.  LisCOi  at  15.5*. 
sol.  in  water  contains  0.1722  gm.  mols.  »  12.73  gms.  LiiCO^  at  25*. 

(Agao  and  Valla,  1911O 


369 


CARBONATE 


Solubility  of  Lithium  Carbonate  in  Aqueous  Solutions  of  Organic  Com- 
pounds AT  25®. 

(Rothmund,  1908, 19x0;  see  abo  Timube,  1909.) 

The  solubility  in  HfO  «  0.1687  mols.  LisCOt  per  Uter  »  1247  gms.  at  25^ 

Gm.  Mch.  LiiCOk  per  liter  in  Aq.  Solution  oi: 


Aqueous  Sohitioii  of : 

O.I2S 

Nonaafity. 

0.25 
Normahty.  ^ 

O.S 
Normality. 

X 

Normality. 

Methyl  Alcohol 

•    •    • 

0.1604 

0.1529 

0.1394 

Ethyl  Alcohol 

O.1614 

O.I5SS 

O.I417 

0.1203 

Propyl  Alcohol 

0.1604 

0.1524 

0.1380 

0.1097 

Amyl  Alcohol  (tertiary) 

0.1564 

0.1442 

0.1224 

0.0899 

Acetone 

0.1600 

O.151S 

0.1366 

O.IIO4 

Ether 

0.1580 

0.1476 

0.1300 

•    •    • 

Formaldehyde 

0.1668 

0.1653 

0.1606 

O.153I 

Glycol 

0.1660 

0.1629 

0.1565 

0.1472 

Glycerol 

0.1670 

0.1647 

O.1613 

0.1532 

Mannite 

0.1705 

0.1737 

0.1778 

•    •    * 

Grape  Sugar 

0.1702 

0.1728 

0.1752 

6.1778 

Cane  Sugar 

0.1693 

0.1689 

O.1661 

O.I5S7 

Urea 

0.1686 

0.1673 

0.1643 

0.1605 

Thiourea 

0.1667 

0.1643 

0.1600 

0.1523 

Dimethylpyrone 

0.1562 

0.1460 

0.1280 

0.0992 

Ammonia 

0.1653 

0.1630 

0.1577 

0.1466 

Diethylamine 

0.1589 

O.I481 

0.1283 

0.0937 

Pyridine 

0.1592 

0.1503 

0.1347 

0.1091 

Urethan 

0.1604 

0.1525 

0.1377 

0.1113 

Acetamide 

•    •    • 

O.1614 

0.1520 

0.1358 

Acetonitrile 

O.1618 

0.1556 

0.1429 

0.1178 

Mercuricyanide 

0.1697 

0.1704 

•    •    • 

•  •  • 

Freezing-point  data  for  mixtures  of  LiiCOi  +  LiiSOi 

(Amadori,  I9xa.) 

LiiCO,  +  K,CO^ 

(Le  ChAtelier,  1894.) 

(Bi)  CARBONATE  LiHCQ,. 
100  gms.  H^  dissolve  5.501  gms.  LiHCOi  at  13* 


(Bevade,  1884O 


CHLORATE  LiClCV 

100  gms.  HsO  dissolve  213.5  ff^^  LiClOt  at  i8^  or  100  gms.  sat.  solution  con- 
tain 75.8  gms.     Sp.  Gr.  of  sol.  *  1.8 15.  (Myllus  and  Funk,  1897.) 

loogms.  H^ dissolve 483''gms.  LtClOiat  I5^<bof  sat.  sol.  «  1.82.    (Carlson,  19x0.) 


irmui 

[  CHLORAURi 

LTE  LiAuCU 
Solubility  in  Water. 

(Roaenbladt,  1886.) 

r. 

Gma.  LiAnCU  per 
100  Gms.  Solution. 

M        Gms.  LiAu(n4  per 
*  *       100  Gms.  Solution. 

f. 

Gms.  liAuCHi  pef 
100  Gms.  Sohitxm. 

10 

S3. 1 

40               67.3 

60 

76.4 

ao 
30 

S7.7 
62.5 

SO           72 

• 

70 
80 

81 
85.7 
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LTTHniM 

CHLOKIDE 

UCl. 

• 

Solubility  in  Water. 

(Aveage  cunre  from  icwlts  of  Gerhch,  1869.) 

f. 

Gms.  UCl  i>eT 
Water. 

xoo  Gms. 
Solutioa.' 

f. 

Gms-Lia 
'  Water. 

tier  100  Gmi. 
Sohitkia; 

0 

67 

40.1 

40 

90s 

47  5 

10 

72 

41.9 

50 

97 

49-a 

20 

78. 5 

44 

60 

103 

SI -9 

25 

81. s 

44.9 

80 

"S 

53  S 

30 

84. S 

45 -8 

100 

"75 

S6 

Density  of  saturated  solution  at  o^  1.255;  at  15^  1.275. 

Solubility  of  Lithium  Chloride  in  Aqueous  Solutions  of  Hydrochloric 

Acid. 

Results  at  o^.    (Engel,  1888.)  Results  at  25*.    (Hen,  xgn-ia.) 

Gms.  per  xoo  cc.  Sat.  Sol.  .     .  ^  ^  e  1  Gvas.  per  xoo  cc.  Sat.  Sol. 


UCL 

HCI. 

ua. 

HQ. 

SI 

0 

I -255 

57-4 

0 

41.4 

8.2 

1.243 

56.87 

2.30 

28.5 

24.1 

1.249 

53-64 

3.84 

24.6 

29s 

1.251 

51.98 

6.43 

Solubility  of  Lithium  Chloride  in  Aqueous  Solutions  of  Alcohol  at  25*. 

(Pinar  de  Rubies,  X9X3-X9X4.) 

The  LiCl  was  determined  by  titration  with  AgNOs.  Solutions  saturated  \>y 
constant  agitation  for  many  hours.  Solid  pha^,  LiCl.HiO  for  all  mixtures. 
The  anhydride,  LiCl,  separates  only  from  the  most  highly  concentrated  alcohol 
solutions. 

Gms.  per  xoo  Gms.  Sat  Sol.       Gms.  per  xoo  Gms.  Sat.  S<J. 
C»H»0H.  *         LiCl.  C|H»0H.   '    LiCl. 

o      44.9         50      25.75 
10      40.9         60      21.6 
20     37-25        70      21. 1 

30      33-3         7S      20.8 
40      29.4         80      20.75 

Solubility  of  Lithium  Chloride  in  Ethyl  Alcohol  at  Different 

Temperatures.     (Turner  and  Bissett,  19x3.) 

*••         ''gSs'-QI^H^  SolHlPh.se.  f.         ^^^^~    SolidPh.*. 

o  14.42  LiC1.4C2H60H  20  24.28  LiQ 

5  IS  04                   "  30  25.10  " 

10  16.77                    "  40  25.38  " 

15  18.79                   "  50  24.40  " 

17  20.31                    "  60  23.46  " 

Solubility  of  Lithium  Chloride  in  Several  Solvents. 

Gms.  LiCl  Gms.  LiQ 

Sohrent.  ^^^  Authority.  Solvent.      f.    Pg^~  Authority. 

Solvent.  Solvent. 

Alcohol:  Alcohol: 

Methyl    25  42.36    (Turner  &  Bissett,  19x3.)  Amyl  35      9.03    (Turner  &  Bissett,  1913.) 

Ethyl       25  2 . 54*  (Patten  &  Mott,  1904.)         **  ?         7.2      (Andrews &Ende,  1895.) 

Propyl     25  16.22    (Turner  &  Bissett,  X913.)      "  25      9*        (Patten &MoU,  1907.) 

"  ?  15.86    (Schlamp.  X894.)  Butyl  25  10.57*         " 

"         25      3.86*  (Patten  &Mott,  1904.)    Glycerol  25     4.32*       "  " 

Allyl        25      4.38*       "  "  Phenol     53     1.93* 

*  Fused  LiCl  used  for  these  determinations. 

100  cc.  anhydrous  hydrazine  dissolve  16  gms.  LiCl  at  room  temp. 

(Welsh  and  Bioderson,  1915.) 
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LITHIUM  CHLORIDE 


Solubility  of  Lithium  Chloride  in  Several  Solvents. 

(Laasc^ynaki,  1894;  deConinck,  1905.) 


In  Acetone.  (L.) 


Gms.Lia 

f*.        per  xoo  Gms.  t*. 
(CHi)iCO. 

O  4.60  46 

12  4- 41  S3 

25  4. II  58 


GiiM.LiG 

per  xoo  Gms. 

(CH«)tCO. 

3.76 

312 

2.14 


In  Pyridine.  (L.)  In  Glycol,  (de  C^ 

Gms.  Lia  Gms.  UO 

t*.            per  100  Gms.  (*.    per  100  Gms. 

CAN.  Sat.  SoL 

IS         7.78 

ICO  14.26 


IS 


II 


f. 

8 
28 
40 
60 
80 
100 


S(x.UBiLiTY  OF  Lithium  Chloride  in  Pyridine. 

(KahlenbeiK  and  Kxauskopf,  2908.) 

In  97%  Pyridine  -f  3%  Hrf) 


In  Anhydrous  Pyridine. 


Gms.  LiCl  per  100  Gms. 


Sat.  Sol. 

II. 31 
11.87 

11.60 

11.38 
II. 71 

13.01 


tr.  temp,  about  aS*. 


Solvent. 
12.71 

13-47 

13   10 
12.84 

13.27 
14.98 


Solid  Phase. 

LiCI.2C»HJ^ 


LiCLCiHJ^ 

(( 

(( 
it 


f. 

22 

32 

4S 
S8 
72 

97 


by  Volume. 

Gms.  LiCl  per  100  Gms. 


Sat.  Sol. 
12.50 

13.79 

IS- 58 

16.72 
17.12 

18.3s 


Solvent. 

14.31 
15.98 
18.46 
20.08 
20.66 
22.48 


Solubility  of  Lithium  Chloride  at  25®  in  Mixtures  of: 


Acetone  and  Benzene. 

(Maiden  and  Dover,  z9x7-) 


Gms.  Acetone     Gms.  LiCl 
per  zoo  Gms.  per  xoo  Gms. 
SolvenL  S<rfvent. 

100  2  >30 

1.69 


90 
80 
60 


0.966 
0.234 


Gms.  Acetone  Gms.  LiQ 

per  zoo  Gms.  per  zoo  Gms. 

Solvent.  Solvent. 

40  0.088 

20  0.019 

10  0.009 

O  O 


Ethvl  Acetate  and  Benzene. 

(Mazden  and  Dover,  Z9z7.) 

Gms.  LtO 

per  zoo  Gms. 

Solvent. 

1.78 

90  o.  147 

80  0.028 


Gms.  Ethyl  Acetate 

per  zoo  Gms. 

S<rfvent. 

100 


70 


0.005 


Distribution  of  Lithium  Chloride  Between  Water  and  Amyl 

Alcohol  at  30**. 

(Dhar  and  Datta,  Z9Z3.) 


Mob.  Ua  per  liter. 

a. 

Mob.L 

iCl  per  Liter. 

a. 

H^  Layer  ci. 

Alcohol  Layer  c^ 

H^  Layer  cj. 

Alcohol  Layer  Cf . 

Ct 

3.24 

0.0347 

93.37 

2.68 

0.0240 

III. 66 

3.06 

0.0325 

94.15 

2.58 

0.027s 

113.40 

2.93 

0.0300 

97.70 

2.34 

0.0200 

117 

2.82 

0.0275 

102 . 58 

1.84 

0.0125 

147.2 

2.76 

0.0250 

110.40 

0.65 

0.0030 

216.66 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  are  given  for  the  following 
mixtures  of  Hthium  chloride  and  other  compounds. 

Lithium  Chloride  +  Lithium  Hydroxide  (Scarpa,  19Z5.) 

+  Magnesium  Chloride  (Sandonnlni,  Z9Z3,  Z9Z4.) 

-|-  Manganese  Chloride  (Sandonnini  and  Scarpa,  Z9Z3.> 

+  Potassium  Chloride  (Richards  and  Meldrum,  Z9Z7.) 

+  "  "  +NaCl  (Richards  and  Meldrum.  Z917.) 

+  Rubidium  Chloride  (Richards &  Meidrum/17;  Zemcznzny  ft  Rambach,'ia) 

+  Silver  Chloride  (Sandonnini,  Z9zza,  Z9Z4.) 

-f-  Sodium  Chloride  (Zemcznzny  and  Raznbach,  Z910.) 

+  Strontium  Chloride  (Sandonnini,  Z9ZI,  Z9zza,  19x4.) 

+  Thallium  Chloride  (Sandonnini,  Z9ZZ,  Z9Z4.) 

+  Tin  Chloride  (ous)  (Back,  Z9Z4.) 


K 
l( 
II 
II 
M 
M 

a 
a 
u 

M 
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LITHIUM  CHBOMATE  LiiCr04.2HsO. 


UTHIUM   BIOHBOMATS  Li,Cr,0,.2HA 

Solubility  in  Water  at  30^ 

CSdndnemaker— Z.  phyak.  Chem.  53^  79,  '06;  at  z8*,My]iuft  and  Fuok  —  Bcr.  m  1718, 'gyO 


Comporidan  in  Weight  per  cent: 


Of  Sdatioa. 


Of  Residue. 
%Cr04.       %LijO. 


CO 

6.986 
16.564 
35.811 

33  618 
37-411 
37  S^ 

37-495 
40.280 

43  404 
45 • 130 
47-945 
57-031 
67.731 

67.814 
65.200 

63-257 
62.28 


7.09 

7-744 
S.S8S 

10. 611 

12.886 

14-306 

14-381 

13-3" 
10.858 

11.809 

9-515 

7-951 
6.432 

5-713 
5-689 

4.661 

2. 141 


4-3" 
10.089 

15-479 
24  365 
44.555 
36.331 
51 -075 

•  a  . 

53-793 
56.085 

58.029 

65.560 

71.687 

80.452 


18.538 
19-556 
21.106 

19.398 

17. 411 
18.552 
16.384 

•  •  • 

14.070 

10.190 

9.238 

8.733 

8.513 
3-780 


Phase. 
LIOH.H^ 


LiOH.H|0  +  LisaQ|.t^O 

M      .  M 

LisaO«.aH«0 

•I 

Li«CrO«.tHiO  +  LaiOi/),.aB^ 
UiQrs07.aH^ 


LbCrs0».aHj0  +  CkOfe 


85.914       0.758 


CtOk 


A  sattirated  aqueous  solution  contains: 

T  .1?jX^^  ^^^rf^S\  ^i«^^4»  or  100  grams  UJO  dissolve  99.94   grams 
LiaCrOf  at  30°  (S.). 

T  .^/?'^^P^^  cent  LijCr.O,,  or   100  grams  H,0  dissolve  130.4  grams 
LisCr^O,  at  30**  (S.). 

r.A^;^    P^^««^.?i    Li,Cr04,  or  100  grams  H,0  dissolve  110.9  grams 
LiCrO^  at  18°  (M.  and  F.). 

Sp.  Gr.  of  sat.  solution  at  18**  «  1.574. 

UTHIUM  CITRATE  C,H4(OH)(C(X)Li),.4HiO. 

100  gms.  HiO  dissolve  61.2  gms.  Li  citrate  at  15*.    du  sat.  sol.  =  1.187. 

(Greoiisb  and  Smith,  1902.) 


Solubility  in  Aqueous  Alcohol  at  25*. 

'    (Seidell,  X9ZO.) 


Gms. 

dn  of  QILOHCCOOLOs.- 

Sat.  Sol.        4H^  per  xoo  Gms. 

Solvent. 

I. 216  7450 

I. 150  49.30 

1.083  32.10 

1.025  18.80 

0.976  9.65 


*4^!, 


m  Solvent. 

SO 
60 
70 
80 
100 


dti  of 
Sat.  Sol. 

0-933 
0.897 

0.867 

0.838 

0.788 


Gms. 
CApH(CXX>Ii)s^ 
4H1O  per  zoo  Gms. 
Solvent. 

4.93 
2.25 

0.60 

0.30 

0.02 


373  LITHIUM  FLUOBIDB 

rn-^"™*  FLUOBIDE  LiF, 


100  gdi3.  HfO  dissolve  0.27  gm.  LiF  at  I8^    Sp.  gr.  of  sol.  «  1.003. 

(MyUut  and  Funk,  1897.) 

F.-pt.  data  for  LiF  +  LiOH  and  for  LiOH  +  Lil  are  given  by  Scarpa,  1915. 

LITHIUM  rOBMATE  HCOOLL 

Solubility  in  Water. 

(Groichuff,  1903.) 
Gms.  Mols.  Gms.  Mob. 

Solution.  H^.  H^.  H^. 

—20  31.14  9.28  HCOOLiJa«0  9z  54.16  40.90  HCOOLLHiO 

o  24.42  .   XI. 18             **  98  57.05  45.99  HCOOLi 

18  27.85  13.36             "  104  57.64  47.11  " 

49.5  35.60  19.14             "  120  59.63  51.13  " 

74  44.91  28.22             ** 

Sp.  gr.  sat.  sol.  at  .18^  «  1.142. 

Solubility  of  Neutral  Lithium  Foriiate  in  Anhydrous  Formic  Acm. 

(GfOKfauff,  1903.) 


Gms.HCXX)U 

Mob.  HCOOLi 

r. 

per  100  Gms. 

per  xoo  Mob. 

Solid  Phaie. 

Solution. 

lHCXX)H. 

0 

25. 4 

30 

HCOOLi 

18 

25-9 

309 

tt 

39 

26.4 

31-75 

it 

60 

26.9 

32.6 

it 

79 

27.8 

34 

u 

LITHIUM  HIPPURATE  CeH»CO.NHCH,COOLL 

100  gms.  HiO  dissolve  about  40  gms.  of  the  salt  at  15-20^. 

(Squire  and  Cainci,  1905.) 

LITHIUM  H7DBOZIDS  LiOH.HtO. 

Solubility  in  Water. 

(Dittmar,  z888;  Pickering,  1893.) 

Gms.  oer  100  Gms.         Gms.  LiOH  Gms.  per  100  Gms.         Gms.  LiOH 

t».  Solution.  per  zoo  Gms.      f.  Solution.  per  100  Gma> 

"l^O      -      LiOH.  H*0-  'lSo     -       UOHT         HiO- 

—  lo.s       ...  7.23         ...         30         7.05       11.27      12.9 

—  l8Eutec....      II. 2      ...      40      7.29     11.68    13 
O      6.67     10.64     12.7     50      7.56     12.12    13.3 
ID      6.74     10.80     12.7     60      7.96     12.76    13.8 

20  6.86.       10.99.       12*^        ^         ^'^7        14.21       15.3 

25  ^-95        ti-i4        12.9      100        10.02        16.05       17.5 

Solubility  of  Lithium  Hydroxide  in  Aqueous  Solutions  of  Lithium 

sulfoantimonate  at  30^  and  vice  versa. 

(Donk,  1908.) 


Gms.  Der  xoo  Gms. 
&t.  Sol. 

Solid  Phase./ 
LiOH.H^ 

Gms.  per  xoo  Gms. 
Sat.  Sol. 

Solid  Phase. 

LiOH.               Li,SbS4. 
II. 4                0 

UOH.              Li,SbS«. 
2.1                48.3 

LiOH.H,0 

9.1                  8.3 

M 

2.1                52. I 

"  +LiiSbS4.xoH^ 

2.3                29.9 

M 

1.4           Si-S 

0                    Cl.^l 

Li^bS4.xoH^ 
« 

Data  for  equilibrium  in  the  system  lithium  hydroxide,  phenol,  water  at  25*  are 
given  by  van  Meurs,  1916. 


LTTHIXJM  lODATE 
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LITHIUM  lODATE  Li(IO,).iHA 

100  gms.  H«0  dissolve  80.3  gms.  LilOi  at  I8^  or  100  gms.  solution  contain 
44.6  grams.     Sp.  gr.  of  sol.  «  1.568.  (Mytiiis  and  Funk,  1897.) 

LTTHTOM  IODIDE  LiI.3HsO. 

Solubility  in  Water; 

(Kremers,  i858»  z86o;  ice  curve,  Jones,  x9o7*) 


100  gms.  sat.  solution  of  lithium  iodomercurate  in  water  prej^red  by  cooling  a 
hot  solution  and  allowing  to  stand  at  24.7*^  for  3  months,  contained  1.30  gms.  Li, 
27.4  gms.  Hg,  58  gms.  I  and  13.3  gms.  H|0;  Sp.  Gr.  of  the  sat.  sol.  =  3.28. 

(Duboin,  1905.) 

LITHIUM  LAURATE,  MYRISTATE,  etc. 
Solubility  in  Water  and  in  Alcohol  of  d  =  0.797,  at  18®  and  at  25*. 

(Partheil  and  Ferie,  1903) 


Formula. 

Ci7H»C00Li 
CuHuCOOLi 
CiOIsTCOOLi 
CuHaCOOLi 
CiTHwCOOLi 

( 

jms.  Salt  per  100  cc 

.  Sat.  Solution 

in: 

Salt. 

Water  at 

Alcohol  at 

Stearate 

Palmitate 

Myristate 

Laurate 

Oleate 

i8'. 
O.OIO 
O.OII 

0.0232 

0.158 

0.0674 

a5^     ' 
O.OII 

0.018 

0.0234 

0.1726 
0.1320 

i8'. 
0.041 
0.0796 
0.184 
0.418 
0.9084 

as". 

0.0532 
0.0956 
0.2100 
0.4424 
1. 010 

f. 

Gms.  per  xoo  Gms. 

Solid  Phase. 

r. 

Gms.  pel 
Water. 

r  xoo  Gms. 

Sat.  soi: 

Solid  Phase. 

Water. 

Sat.  Soi; 

fc^^^lWl    A    aJIfti^tarC 

—0.296 

1.08 

1.06 

Ice 

20 

165 

62.2 

LiI.3H,0 

—  I. 218 

4.36 

4.19 

« 

25 

167 

62.6 

tt 

—  2.70 

8.71 

8.02 

tt 

30 

171 

63.1 

M 

•-   6.14 

17.69 

15  03 

u 

40 

179 

64.2 

tt 

—  16.2 

38.31 

27.70 

(t 

50 

187 

65.2 

tt 

-25 

48.67 

32.72 

tt 

60 

202 

66.9 

tt 

-so 

85.13 

46 

tt 

70 

230 

69.7 

t€ 

—69  Eutec 

•  93 

48.2 

Ice+LiI.3H,0 

75 

263 

72.5 

tt 

-60 

100 

SO 

LiI.3H,0 

75 

m.  pt. 

■   •   • 

tt 

-40 

118 

54  13 

it 

85 

m.  pt. 

•   •   • 

LiI.2HsO 

—  20 

134 

57  27 

tt 

80 

435 

81.3 

LiI.H,0 

0. 

151 

60.2 

tt 

100 

481 

82.8 

tt 

10 

157 

61. 1 

it 

X20 

590 

85. 5 

tt 

Solubility  of 

Lithium  Iodide 

IN  Several  Solvents. 

S<dvent. 

«•                       Gms.  Lil  per 

xoo  Gms.  Solvent. 

Authority. 

Methyl 

I  Alcohol 

25 

343-4 

(Turner  and  Biasett,  x9X30 

Ethyl  Alcohol 

25 

250 

.8 

u 

u 

Propyl 

Alcohol 

25 

47 

.52* 

II 

u 

Amyl  Alcohol 

25 

112 

•5 

II 

« 

Glycol 

153 

38 

•9 

(de  Coninck,  1905.) 

Furfurol 

25 

45 

.9t 

(Walden,  x 

906.) 

Nitromethane 

0 

I 

.22t 

« 

It 

25 

2. 

52 

II 

• 

Solid  phase 

« LiI.4C,H70H.                    t 

-  gms 

.  per  xoo  cc.  sat.  solution. 

F.-pt.  data  for  Lil  -f  Agl 

are  given  by  Sandonnini  and  Scarpa, 

1913- 

375  LTTHniM  LAURATS 

LITHIUM  LAURATE,  1CTRI8TATE,  PALMITATE  and  8TEARATE. 

Solubility  of  Each  of  these  Salts,  Determined  Separately,  in 

Several  Solvents. 

(Jaoobaon  and  Holmes,  19x6.) 

Li  laurate  «  CnHnCOOLi.    Li  myristate  =  CuHirCOOLi,  Li   palmitate  =■ 
CHaCCHOwCOOLi  and  Li  stearate  =  CH,(CHt)ifCOOLi. 

Excess  of  salt  shaken  with  solvent  for  2  hrs.  in  all  cases.    The  sat.  sol.  was 


S<rfTent. 


Abs.  Ethyl  Alcohol 


tt 
tt 


tt 
tt 


Methyl  Alcohol 


tt 
tt 
it 


tt 
tt 
It 


Water 
it 


tt 
tt 


Ether 
tt 


Amyl  Alcohol 


tt 
tt 
it 


tt 
tt 
tt 


Chloroform 
Amyl  Acetate 


ti 
ti 
tt 


it 
tt 

ti 


Methyl  Acetate 


dryness 

}  and  weighing  residue. 

BkW.     0«rs.       Wl 

Gnu.  of  Each  Salt  (deCecmiiied  iepaxmtely)  per 

zoo  Gnu.  Solvent. 

*• 

m  m 

Li 

Li 

Li 

Li 

Lauxate. 

MyriaUte. 

Palmitote. 

Steamte. 

20 

0.403 

0.194 

0.096 

0.072 

25-4 

0.447 

0.224 

O.I18 

0.089 

35 

0.546 

0.278 

0.142 

0.106 

SO 

0.782 

0.43s 

0.248 

0.200 

6S 

1. 149 

0.669 

0.391 

0.333 

152 

3  159 

1.346 

0.616 

0.349 

25 

3-773 

1.680 

0.771 

0.439 

34-6 

4. 597 

2.193 

1.086 

0.658 

SO 

6.088 

3.281 

1.652 

1.057 

16.3 

0.154 

0.027 

O.OIO 

0.009 

25 

0.187 

0.036 

0.015 

O.OIO 

35 

0.207 

0.042 

0.015 

O.OIO 

SO 

0.280 

0.062 

•    •    • 

•    •    • 

15-8 

O.OII 

0.013 

0.007 

O.OII 

25 

0.006 

0.004 

0.007 

O.OII 

16 

0.073 

0.029 

0.019 

O.OII 

25-7 

O.III 

0046 

0.032 

0.028 

35 

0.126 

0.062 

0.033 

0.031 

49.2 

0.203 

0.109 

0.069 

0.060 

152 

0.006 

0.004 

0.004 

0.004 

14.5 

0.068 

0.037 

0.038 

0.034 

25 

0.064 

0.034 

0.024 

0.029 

35 

0.061 . 

0.044 

0.037 

0.031 

SO 

0.061 

0.04S 

0.036 

0.044 

245 

0.026 

0.013 

0.015 

0.012 

15 

0.300 

0.413 

0.434 

0.571 

25 

0.376 

0.447 

0.508 

0.706 

35 

0.430 

0.502 

0.537 

0.663 

Acetone 

it 

tt 


The  above  lithium  salts  were  prepared  by  adding  the  calculated  amount  of 
lithium  acetate  to  the  alcoholic  solutions  of  the  respective  fatty  acids.  The 
resulting  precipitates  were  dissolved  in  boiling  alcohol  and  the  solutions  allowed 
to  stand  over  night  in  a  cool  place.  The  salts  so  obtained  were  washed  and 
dried. 

LITHIUM  TetraMOLYBDATE  LifO.MoO1.2HfO. 

100  cc.  sat.  aqueous  solution  contain  43.13  gms.  LiiO.MoO«.2HfO  at  20^  dn 
of  sat.  sol.  «  144.  (Wempe,  1913.) 
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LTTHniM  NITRATE  LiNOi.3HsO. 


So 

LUBiLiTY  IN  Wat 

1 

Gnfl.  LiNOk 

Gms.  LiNOk 

r. 

per  100  Gnu. 
Solutioo* 

Solid  Phase. 

f. 

per  zoo  Gms. 
Solution. 

Solid  PhMe. 

0.1 

34.8 

LiN0^.3HjO 

29.87 

56.42 

LiN04.3HiO 

10.5 

37.9 

29.86 

56.68 

(( 

12. 1 

38.2 

29.64 

57.48 

« 

13.75 

39.3 

29.55 

58.03 

€€ 

19.05 

40.4 

43.6 

60.8 

IJNO..iH^ 

22.x 

42.9 

50.5 

61.3 

(( 

27.55 

47.3 

55 

63 

€( 

29.47 

53.67 

60 

63.6 

tt 

29.78 

55.09 

64.2 

64.9 

laNO, 

70.9  . 

66.1 

a 

The  cutectic  Ice  +  LiNOi.3HiO,  is  at  —17.8*  and  about  33  gms.  LiNOj  per 
100  gms.  sat.  sol.    Transition  points,  29.6^  and  61.  i^ 

Data  for  the  system  LiNOi-f  LiiSOi+HjO  at  o**,  30*  and  70*  are  given  by 
Massink,  191 6. 

A  sat.  solution  of  lithium  nitrate  in  acetone  contains  0.343  S™-  mols.  »  23.67 

gms.  per  liter  at  about  20*^.  (Roshdestwensky  and  Lewis,  1911.) 

Freezing-point  data  for  LiNOt  +  KNOj  and  LiNOi  +  NaNO»  are  given  by 

Carveth,  1898.    Results  for  LiNOg  +  KNOi  are  also  given  by  Harkins  and  Clark, 

1915. 
Results  for  LiNOi  +  LitS04  are  given  by  Amadori,  1913. 

LITHIUM  NITRITE  LiNO,.HtO. 

Solubility  in  Water.    (Oswald,  19x4.) 

Gns.  Gms. 

*••  ^%^  Solid  Ph«e.  t      ^^JS'         •  Solid  Ph-e. 

Sat..Sol.  Sat.  Sol. 

-  7-5      ".I  ^  38. S      55.5     VNQi-HiO 

-II. 7      15  "  42  56.9 

—  21  21.2  "  49  60.6 

-28.8  29  "  49.5  61.2  "  +LiNOi.iBW) 

-31.3  29.4  "+USOt.Bfi  65  63,8  LiNQ^JH^ 

-19.3  33.9  LiNQiiliO  81. 5  68.7 

o         41.5  "  91  72.4 

+  19  48. 9  (ill- X. 3186.)  "  96  91.8 

25         50.9  "  92.5      94.3 

100  gms.  HiO  dissolve  10.5  gms.  AgNOj  +  78.5  gms.  LiNOi  at  14*.    (Oswald,  19x4.) 

LITHnJM  OXALATE  LisdOi. 

Solubility  of  Mixtures  of  Lithium  Oxalate  and  Oxalic  Acm  in 

Water  at  25°.     (Foote  and  Andrew,  1905.) 

Mixtures  of  the  two  substances  were  dissolved  in  water,  and  the  solutions  cooled 
in  a  thermostat  to  25^. 

Gms.  per  100  Gms.  Solution.  Mola.  per  100  Mola.  H/). 


« 
If 


u 


« 


BtCfii.  Li,C04.  ■"     HjCO*.  LiiCO*. 

10. 20  ...  2 .  274  . .  .                                       H2C2O4.2HSO 

10.66  2 

10.55  3 

8.08  3.18  1.823  0.633)         HLiC^  J^S^^' ^^' 

2.60  S.03  0.563  0.9625          ™±\rt^r^r 


•  ••  ^ .  ^  fif  ...  xx2v^2vy4.  ^xxfvr 

^l       2.457       0.622  H2C2O4.H2O  and  HLiCiO«.HiO 


=39.2H2C204  and  44.7LitC2Qi 


^1^1       0.469        1.273  HLiC204.H20  and  Lirf:i04 


2.16       6 
2.12 

5 .  87  ...  1 .  901  Li2C204 

100  gms.  aqueous  solution,  simultaneously  saturated  with  lithium  oxalate  and 

ammonium  oiudate  at  25*^,  contain  5.75  gms.  Li2Cf04  +  4.8  gms.  (NH4)sCt04. 

(Foote  and  Andaew,  1905.) 


377  UTHTOM  PHOSPHATE 

tiTHXUM  PHOSPHATE  UFOi. 

100  gms.  H^  dissolve  0.04  gm.  LUPOi.  (Mayer,  1856.) 

LITHIUM  (Hypo)  PHOSPHATE  LuP,0«.7HiO. 

100  gms.  H^  dissolve  0.83  gm.  hypophosphate  at  prd.  temp.  CRammelsbeig,  1893.) 

LITHIUM  PEBMANQANATE  LiMn04.3HiO 

100  gms.  water  dissolve  71.4  gms.  permanganate  at  i6^  (AahofE.) 

SALICYLATE  C«H40HCCX)Li.)H,0. 


Solubility  in  Aqueous  Alcohol  Solutions  at  25®. 

(Seidell,  1909, 19x0.) 

G^QQS.                                              Gms.                    Gms.  Gnus. 

CAOHper                4uoi     QHfOHCOOH.iHiO  CsH>OHper  d^of       QHfOHCOOH.iHiO 

100  Gms.                 Sat.  Sol.         per  xoo  Gms.           xoo  Gms.  Sot.  SoL            per  zoo  Gms. 

Solvent  .                                       Sat.  Sd.                Solvent.  Sat.  Sol. 

o       1.209    56        60  1. 104     51. 1 


10      .  1.19s    55 -9      70     1.083     495 
20       1. 180    ss 
30-       1 .  163    54 


4      80     1.056     47.5 
7      .90     1.026     45.8 


7      92.3    1.020     45.6 
5      100     1.027     4^-2 


40       I. 144    S3 
50       1. 124    52 

100  gms.  propyl  alcohol  dissolve  18.7  gms.  Li  salicylate  (temp.?).  (Schlamp,  1895.) 

UTHIUM  SULFATE  LisS04.HtO. 

Solubility  in  Water. 

(Average  curve  from  Kremers,  1855;  Etard,  1894.) 


r. 

Gms-LisSOiper 
xoo  Gms.  Suuticm. 

f. 

Gms.  LitSO^  per 
xoo  Gms.  Sohition. 

f. 

Gms.  LitS04  per 
too  Gms.  Solution. 

—20 

18.4 

20 

25. 5 

50 

24s 

—10 

24.2 

25 

253 

60 

34.2 

0 

26.1 

30 

25.1 

80 

23  s 

10 

25-9 

40 

24.7 

100 

23 

S(X.UBiLiTY  OF  Lithium-Potassium  Sulfate  in  Water. 

(Spidrdn,  19x3.) 
Gms.  per  xoo  oc.  Gms.  per  xoo  cc 

r.  Sat,  Sol.  Solid  Phase.  f.  JSat,  Sol.  SoUd  Phase.  ' 

LitS04.  K«S04.  LiaS04.  K,S04. 

20    35. 6      3.6    LiiS04.KiS04-fLiiS04    60      10.6    16.3    Li2S04.KiS04-fK,S04 
20     13.3    13. 1  "  +K,S04    98      30.2      9.3  "  +Li,S04 

60    32. s      6  "  +Li,S04    98        9        23  "  +KSO4 

Solubility  of  Lithium-Sodium  Sulfates  in  Water. 

(Spidiein,  19x3.) 

Gms.  per  100  cc.  Gms.  per  100  cc. 

f .          Sat,  Sol.                   Solid  Phase.  f .        Sat.  Sol.             .     Solid  Phase. 

Li|S04.  Na«S04.  LitSO«.  Na|60«. 

O        3»-4      5-9    Li,S04.Na,S04.slH,0+Li,S04  33.5  25.8   13 . 9 Li,S04.Na«S04.3H,0+Li,S04 

O         18. S     11.4              "                  "+Na,S04  33. 5  13.9    21.8                "               +Na,SO, 

7.5    20.4     H.17            «           (triple pt.)  53       28        16  6                "               +Li,Sai 

X6        32           9.3              "                 "  53       16.7    27.3                "               +Na,SO« 

34        26         14. 9    LiiS04.Na«S04.xaH,0+LiaSQi  99       27.4   14. 4                "               +LiaS04 

24         16.5     21.4              "              +NasS04  99       14.4   25.1                "               +NatS04 
32         20         16.8              **          (triple  pt.) 

There  is  some  uncertainty  as  to  whether  all  of  the  above  results  are  in  terms 
of  grams  per  100  cc  or  per  100  gms.  of  sat.  solution. 

Solubility  of  Lithium  Sulfate  in  Absolute  Sulfuric  Acn>. 

(Bergius,  1910.) 

10  CC.  sat.  solution  in  abs.  HtS04  contain  2.719  gms.  LiiSOi  and  the  crystalline 
8oUd  phase  has  the  composition  LiiSOi.7HsS04  and  melts  at  about  12^ 
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SOLUBI 

LiTY  OF  Lit 

HIUM  SULF'ATE  IN 

Aq.  HiSC 

I4  AT  30". 

(van  Dorp,  1910.) 

Gms.  per  loc 

t  Gms.  Sat.  Sol. 

Solid  Phase. 

Gms.  per  100  Gms.  Sat.  Sol. 

Solid  Phase. 

HtSO*. 

Li.S04.   ^ 

H,S04. 

Li,S04. 

S-oS 

22.74 

Li2S04.H20 

SS.08 

13.69 

LiS04 

12.23 

20.45 

iC 

61.46 

17.10 

a 

16.60 

19.10 

a 

62.49 

18.89 

LJ^iS^Oi 

32.70 

13. 37 

it 

69.40 

13.7s 

tt 

42.98 

10.57 

u 

78.23 

11.64 

tt 

52.72 

11.44 

ti 

83.43 

15.65 

tt 

Solubility  op 

Lithium  Sulfate 

;  IN  Aqueous  Alcohol  at  30**. 

(SchreinemakerB  and  ^ 

njk  Dorp,  Jr. 

,1906.) 

Gms.  per  loc 

» Gms.  Sat.  Sol. 

Gms.  per  zoo 

Gms.  Sat.  Sol. 

*      ^. „^      > 

Solid  Phase. 

*      , . ^^      > 

Solid  Phase. 

QHaOH. 

Li.S04. 

CtH^OH. 

Li«S04. 

0 

2S-X 

Li2S04.HjO 

47.28 

3.04 

LitS04.HsO 

11-75 

16.16 

« 

58-59 

1.22 

« 

21.19 

11.52 

(( 

69 -39 

0.396 

« 

29.40 

8.17 

li 

80.74 

0 

it 

33-31 

6.66 

tt 

94.11 

0 

ti 

\-pt.  data  for  LiiSOi  +  MnSOi  are  given  by  Calcagni  and  Marotta,  1914: 
Results  for  LijSOi  +  SrS04  are  given  by  Calcagni  and  Marotta,  1912.     Results 
for  LiiSOt  +  NasS04  and  LitS04  +  KsS04  are  given  by  Nacken,  1907;  results  for 
LisSOi  +  ^8S04  are  given  by  Nacken,  1907b. 

LITHIUM  SnJCATE  LisSiO,. 

Fusion  point  data  for  LisO  +  SiOi  and  LisSiOi  +  ZnSiOi  are  given  by  vaii 
Klooster,  1910-11.  Results  for  LisSiOi  +  MgSiOi,  LisSiOi  +  NaiSiOt,  LisSiOt  + 
KaSiOa  and  LisSiOa  +  SrSiOi  are  given  by  ^^llace,  1909. 

UrmUM  TARTRATES. 

Solubility  in  Water. 

Gms.  Salt 
Salt.  Formula.  t*.    per  xoo  Gms.       Authority. 

Sat.  Sol. 

Lithium  Dih^droxy tartrate  Li2C4H40».2iHsO      o       0.079    (Fenton,  1898.) 

Lithium  Sodium  Racemic  Tartrate  LiNaC4H406.2H20  20  19.97     (Schlossbeig,  1900.) 

"  "      Dextro         "  "  20  22.55 

"       Potassium  Racemic   "       LiKC4H40eJl20      20  35.19 

"  "      Dextro  "  "  20  37.82 

HAQNISIUM  Mg.     F.-pt.  data  for  Mg+Hg.  (Cambi  and  Speroni.  191S.) 

IflAQNESIUM  ACETATE  Mg(CHsCCX))2.4HsO. 

Equilibrium  in  the  System  Magnesium  Oxide-Acetic  Acid-Water  at  25**. 

(Iwaki,  Z9X4') 
Gms.  per  loo  Gms.  Gms.  per  loo  Gms. 

Sat.>l.  Solid  Phase.  S*t,  Sol.  Solid  Phase. 

CHiCOOH.        MgO.  CHsCOOH.         M«0. 

3.36         I.73Mg0  31.37  7.99(CH,COO),Mff^HiO 

5.65         2.93     «  36.23  8.18  "  +a^.3 

8.06   4.21  "  35-77   ^'^7 

12.46   6.54  "  40.87    7.42 

I S .  46   8.24  "  +(CH,coo),Mg.4HiO  47 .  86   6 .  74      •• 

15-38         8.31     (CH|C00),Mg.4Hi0  56.16  5.81  " 

14.25      7.24  «  61.59      4.68 

20.19     7.47  "  69.13      3.7s 

22.93      7.60  «  75.93      2.85 

26.61       7.74  "  82.90        2.23  • 

2.3.3  =  2(CHiCOO)fMg.3CH3COOH.3H20.  More  careful  work  in  the  renon 
of  the  double  salt  showed  that  a  second  double  salt  of  the  composition  5(CHsCOO)a 
Mg.10CHsCOOH.7HsO  was  obtained.  This  compound  usually  separated  from 
the  more  concentrated  acetic  acid  solutions. 


a.3.3 

u 


u 
u 


379  MAGNESIUM  BENZOATE 

MAGNESIUM  BENZOATE  Mg  (QH4COO)t.4HsO. 

100  gms.  HtO  dissolve  j3.i6  gms.  Mg(CeH«COO)i  at  15^  and  19.6  gms.  at  loo^ 

(Tarugi  and  Checchi,  1901.) 
100  gms.  H^ dissolve 3.33  gms.  Mg(C«HfCOO)i  at  15-20.    (Squlzeuid Caines,  1905.) 

MAGNESIUM  BBOMATE   Mg(BrO,),.6H,0. 

100  cc.  sat.  solution  contain  42  grams  MgCBrO,),,  or  0.15  gram  mols. 
at  I8^ 

(KohlimiMch  —  Sitzb.  K.  Akad.  IVus.  (Berlin)*  it  90>  '97^ 

MAGNESIUM   BBOMIDE   MgBr,.6H,0. 

Solubility  in  Water. 

(MBMchntHn  —  Chem.  Centrb.  77*  I.  646.  '06;  at  18^.  Mylius  and  Fuok  —  Ber.  30^  17x8,  V7<) 

Grams  MgBr^  per  100  Gma.  ^     Grams  MgBr» per  100  Grama. 

&)lutiaa.  Water.  Solution.       Water. 

—  10  47.2  89.4  40  50.4  IOI.6 

o        47.9         91.9  50         51 .0        104.1 

10  48.6  94.5  60  51.8  107.5 

18  49.0         96.1  80  53.2  113. 7 

18  50 .8  103 . 4  (M.  and  F.)  100  54-6  120 . 2 

20  49.1         96.5  120  56.0  127.5 

25  49-4         97-^  140  58. o  138. 1 

30  49-8         99.2  160  62.0  163. 1 

Density  of  saturated  solution  at  18**  -  1.655  (M.  and  F.) 
Etard  —  Ann.  chim.  phys.   [7]  2,  541,  '94,  gives  solubility  results 
Vfrhich  are  evidently  too  high. 

MAGNESIUM  BBOMIDE   ETHEBATES»  ALCOHOLATES»  ACIDATES, 
ETC. 

SoLUBiLiTiBS  Rbspbctively  IN  Ethbr,  Alcohol,  Acids,  Etc.,  at 

Various  Tbmpbraturbs. 

(Boris  N.  Menachutkin.  Monograph  in  the  Russian  language  entitled  "  Ou  Etherates  and  Other  Molec- 
ular Combinations  of  Magnwium  Bromide  and  Iodide."  St.  Petersburg,  1907,  pp.  267  and  XL VIII. 
Also  published  in  the  Memoirs  of  the  St.  Petersburg  Pobrtedmic  Institute,  Vols,  x-7, 1904-1907,  and 
in  omidensed  form  in  Vols.  49-63  of  the  Zeit.  anorg.  Giem.,  1906-1909.) 

Preparation  of  Material.  The  dietherate  of  magnesium  bromide, 
MgBrs.2(C2H»)iO  (Z.  anorg.  Chem.,  49,  34,  '06)  was  prepared  by  the  very  gradual 
addition  of  bromine  to  a  cold  mixture  of  magnesium  powder  and  dry  ether. 
It  is  very  hygroscopic  and  is  stable  only  under  its  ethereal  solution.  It  is  decom- 
posed by  water  and  reacts  with  very  many  organic  compounds  as  alcohols, 
acids,  ketones,  esters,  aldehydes,  etc.  The  addition  products  thus  formed  con- 
stitute the  material  employed  in  the  author's  succeeding  studies.  The  mono- 
etherate  of  magnesium  bromide,  MgBrj.(CfH0jO,  was  prepared  just  as  the 
dietherate,  but  the  temperature  during  crystallization  was  kept  above  30®,  at 
which  point  the  dietherate  is  converted  to  monoetherate.  It  is  also  precipitated 
by  dry  ligroin. 

Method  of  Determination  of  Solubility.  At  temperatures  below  30^  the 
determinations  were  made  by  agitating  an  excess  of  the  salt  with  the  solvent  and 
analyzing  the  saturated  solution.  At  the  higher  temperatures  the  synthetic 
(sealed  tube)  method  of  Alexejeff  (Wied.  Ann.,  1885)  was  used. 

See  also  p.  391. 
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Solubility  of  Magnesium  Bromide  Dietheratb,  MgBri.3(CiHs)tO,  and  op 
Magnesium  Bromide  Etherate,  MgBrs(CsHs)sO,  in  Ethyl  Ether,  (CiHt)/^, 
AT  Various  Temperatures. 

(Menschutkin.    See  preceding  page.) 


Solubility  of  the  Dietherate 

Solubility  of  the  Monoetherate 

in 

Ether. 

in  Ether. 

Gms.  per  100  i 

:>nis.  Sat.  Sol. 

Mob.  MgBrs. 
fl(CHJiOper 

100  Mob. 

Sat.  Sol. 

t» 

Hols.M(Bl 
Gnu.  per  loo  Gms.  Sat.  SoL  (CJU^  oe 

MgBr,.2(CiHjiO.    MgBr,. 

w   • 

]d«Bi,.(CA>^. 

MxBra.    '    looMois. 
*    •          Sat.  Sol. 

—  8         1.08 

0.6 

0.24 

0 

68.8 

49.1           28.1 

0         1.44 

0.8 

0.32 

20 

67.2 

47.9           27.1 

+  10         2.3 

1.27 

0.52 

30 

66. s 

47.3           26.6 

14         2.9s 

1.64 

0.67 

40 

65.5 

46.7           26.1 

16        3.48 

1-93 

0.80 

60 

63.8 

455        25.1 

18        4 .  14 

2.3 

0.96 

80 

62.1 

44.3        24.2 

20        4.86 

2.7 

1. 125 

100 

60.7 

43-3        23.5 

22.8     6.3 

3S 

1.6 

120 

59-6 

42.5        22.9 

Two  liquid  layers  separate  between  these  con- 

140 

58.5 

41.7        22.3 

centrations  of  MgBr,.a(C|Hc)^. 

158 

57.5 

41            21.9 

23            72.3 

40.1 

36.8 

Two  liquid  layers  separate  between  these  oon- 

24        7S-3 

41.8 

40.5 

centntioitt  o<  lisBtt-iC^ttfi- 

26        79. s 

441 

46.6 

158 

5.8 

4.15        1.6 

28.5     84.2 

46.7 

54-2 

158 

4.8 

3-4          1.36 

30        85.5 

47-4 

56.9 

1 59 

1.96 

1.4          0.56 

162 

0.38 

0.27         O.II 

170 

0.18 

0.13        0.05 

At  22. 8*^  and  158^  the  saturated  solutions  of  the  dietherate  and  monoetherate, 
respectively,  separate  into  two  liquid  layers  which  have  at  the  intervening  tem- 
peratures the  following  composition.  Determinations  of  the  specific  gravity  of 
the  lower  layer  gave  d^  »  1.1628  and  d^^  =  1.1492. 


Cms.  per 

100  Gms.  Solution. 

f. 

Lower  Layer. 

Upper  LAyer 

• 

HgBr].a(C,H|)iO. 

MgBri. 

MgBrs.a(CsH|)^. 

MgBr^ 

—  10 

75-75 

42 

3.2 

1.8 

unstable 

0 

73.9 

41 

4.x 

2.3 

(C 

+10 

72.2 

40.1 

5 

2.8 

« 

20 

70.8 

39-3 

59 

3-3 

stable 

30 

69.8 

38.7 

6.8 

3-8 

40 

68.8 

38.2 

7.7 

4.3 

so 

68 

37.8 

8.S 

4-7 

60 

67.7 

37-6 

9.2 

5-1 

70 

67.7 

37-6 

9.7 

5-4 

80 

68 

37-8 

10 

5-6 

90 

68.6 

38.1 

10.2 

5-7 

100 

69.4 

38.5 

10.4 

5-8 

120 

71 

39-3 

10. 1 

5-6 

140 

72.4 

40.15 

9.2 

S-i 

IS8 

74 

41 

7.8 

4-3 

38i 
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Solubility  of  Ethyl,  Methyl,  Propyl,  Etc.,  Alcoholates  of  Mag- 
nesium Bromide  in  the  Respective  Alcohols.    (Menachutkin.  1907.) 

These  compounds  were  all  prepared  by  the  action  of  magnesium  bromide 
dietherate  upon  the  several  alcohols.  The  ether  was  expelled  and  the  new  alco- 
holate  addition  product  recrystallized  from  the  respective  alcohol.  The  solubility 
determinations  were  made  by  the  synthetic  method. 

Solubility  of  Solubility  of  Solubility  of  Solubility  of 

MgBr,.6CHiOH         MgBr,.6CsH»0H       MgBrt.6C«H70H  MgBri.elsoCJIiOH 
in  Methyl  Alcohol.       in  Ethyl,  Alcohol,     in  Propyl  Alcohol,  in  IsoButyl  Alcohol. 


t«. 

Gms.  MgBrs. 
6C^H 

t* 

Gms.  MgBrs. 
6CsH»OH 

*•. 

Gms.  MgBrs. 
6CsH,0H 

*• 

Gms.  MgBrs. 
6C«HsOH 

•   • 

per  100 

w  « 

per  100 

V    ■ 

per; 

EOO 

•  • 

per  100 

Gms.  Sat.  Sol. 

Gms.  Sat.  Sol. 

Gms.  Sat.  SoL 

Gms.  Sat.  Sol, 

0 

42.6 

0 

17.2 

0 

77.9 

0 

SS.8 

20 

44.6 

10 

24.9 

10 

81. 

s 

10 

60.S 

40 

46.7 

20 

32.7 

20 

8S. 

I 

20 

65.2 

60 

48.9      ' 

30 

40.3 

30 

88. 

s 

30 

69.8 

80 

SI. 4 

40 

47.8 

40 

92 

40 

74.3 

100 

555 

60 

62.2 

43 

93 

so 

78.S 

Z20 

60.7 

80 

73.8 

46 

94.3 

60 

82.4 

140 

66.8 

90 

78.7 

48 

9S 

,8 

6S 

84.2 

z6o 

74 

100 

86.7 

SO 

97 

8 

71 

88 

z8o 

84.S 

103 

90 

52m.pt.  100 

75 

92 

i8S 

88 

106 

94.4 

77 

94.6 

190m.pt.  100 

108. s 

m.pt.  100 

80  m. 

pt.    100 

1 

Solubility  of 

Solubilit 

y  of 

Solubility  of 

MgB 

r,.6  Iso  C»HuOH 

MKBr,.4(CH, 
in  Dimethyl  1 

,)iCHOH 

mit 

Br,.4(CH.),C0H 

in  IsoAmyl  Alcohol. 

Carbinol. 

imethyl  Carbinol. 

Gms.  MgBrs. 
eCftHuOH  per 

Gms.  MgBrs. 
X.             4(CH,)sCHOH 

Gms.  MgBh. 
4(CH,),C0H 

r. 

f. 

zoo  Gms. 

^'            per 

100  Gms. 

per  100  Gms. 

Sat.  Sol. 

I 

Sat.  Sol. 

Sat.  Sol. 

0 

70.2 

0 

40 

34. 7  m.  pt.  of  (CHs)|CX)H 

10 

75.6 

30 

43.2 

24.4Eutec.     0.06 

30 

80.2 

40 

45 

25 

I 

30 

84.5 

60 

48.5 

35 

9.5 

35 

86.7 

80 

53.3 

45 

19. 1 

38 

88.7 

100 

59 

55 

32.2 

40 

90 

120 

67.3 

60 

40.5 

42 

92 

130 

74 

70 

63.5 

44 

94.2 

136 

83.6 

75 

77 

46  m.  pt.  100 

138 

90 

79 

91.5 

139  m.  pt. 

100 

80  m.  pt. 

100 

MAQNESIXTM  BROMIDE  AMILINATES. 

Solubility  of  Magnesium  Bromide  Anilinatbs  in  Aniline  at 
Different  Temperatures.   (Menschutkin.  1907.) 

The  compounds  were  formed  by  the  action  of  aniline  on  magnesium  bromide 
dietherate.  The  three  compounds  were:  MgBrt.6CcH»NHt,  MgBrt.4C6H4NHi 
and  MgBrt.2C6H»NHs. 


Gms.  MgBrs. 

Gms.  MgBrs. 

4(WiHs 

per  xoo  Gms. 

r. 

4CANH, 
per  xoo  Gms. 

Solid  Phase. 

f. 

Solid  Phase. 

Sat  Sol. 

Sat.  Sol. 

10 

3.2 

MgBrs.6C|H|NH| 

160 

26 

MgBrt4C«HfeNHt 

50 

5.1 

H 

180 

28.3 

11 

70 

7.5 

M 

300 

33.5 

w 

90 

13.8 

« 

330 

45 

M 

100 

18.5 

M 

330 

55 

U 

103.5 

27.5 

11 

237  tr.  pt 

76.3 

II 

103  tr.  pt. 

24 

KgBri^CANH^ 

250 

77.3 

MgBih.9rAJNHs 

120 

24.3 

M 

260 

78.1 

« 

140 

24.3 

M 

370 

79 

« 
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IflAONKSIUM  BBOMIDB  FHBHTLHTDRAZDfATBS. 

SoLUBiUTY  OF  Magnbsiuic  Bromide.    Phbnylhydrazinatbs  in  Phenyl- 

HYDRAZINB. 

(Menachutkin,  1907.) 

(Approziniate  determinations.) 


*•. 

Gms.  BCfBi^ 

er^T^NHNHt 

per  xoo  Gms. 

SftLSol. 

Solid  Phase. 

Gms.MgBh. 

*  '                     per  xoo  Gms. 
SaLSol. 

Solid  Phase. 

30 

3 

MfBrt.6CANUNlli 

IOOtr.pt.          54.8      Ml 

(Bih.4C«BiNH. 

40 

7 

• 

•  M 

140                        60.8 

M 

60 

16.4 

M 

180                         68.4 

M 

80 

33 

M 

200                         73 .4 

M 

99 

54.8 

« 

W 

MAOHBSIUM  BROMIDE  COBSPOUNDS  with  Benzaldehydeand  with  Acetone* 
Solubility  Rbspbctivbly  in  Benzaldehydb  a.nd  in  Acetones. 

(Menachutkin,  X907.) ' 

The  compounds  were  prepared  by  the  action  of  benzaidehyde  and  of  acetone  on 
niag:nesium  bromide  dietherate.  On  account  of  the  nature  of  the  compounds  the 
results  are  only  approximately  correct. 

Solubility  of  MgBr,.3C«HiC0H  Solubility  of  MgBr,.3CHi.C0.CHi. 

in  Benzaidehyde.  in  Aoetoae. 

Gms.  MgBn. 

jCACOR 

per  xoo  Gms. 

Sat.  Sol. 

17.8 

37-5 
6s 

84.5 
93.2 
100 

■ 

MAONBSIUM  BBOMmB  COBSPOUNDS  with  Methylal,  Ortho  Ethylformate, 
Formic  Add  and  Acetic  Acid. 

(Menscfautkin,  1907a.) 

The  compounds  were  prepared  by  the  action  of  methylal,  ortho  ethylformate* 
and  absolutely  dry  formic  and  acetic  acids  on  magnesium  dietherate.  In  the  case 
of  the  latter  compounds  the  results  are  only  approximately  correct,  due  to  their 
extreme  hygroscopicity. 

Solubility  of  Solubility  of  Solubility  of  Solubility  of 

MgBri.2CHi(0CHs)i  MgBrj.2CH(OCiH0,  MgBr,.6HC09H   MgBr,.6CHiC00H 


f. 

Gms.  MgBri. 

3CACOH 

per  xoo  Gms. 

Sat.  Sol. 

f. 

0 

0.7 

140 

30 
60 

1.3 
1.9 

I4S 
146 

100 

3.4 

148 

120 

6 

153 

130 

95 

159m.pt. 

f. 

Gms.  MgBi^ 

3CHa.CO.CH1 

per  xoo  Gms. 

Sat.  Sol. 

f. 

Gnn.  MgBiw. 

3CH,COCS 
per  xoo  Gms. 

0 

30 
60 

70 

0.2 
0.8 

1.45 

2 

75 
76 

80 
84 

so 
71.6 

83 -3 
89.8 

73 

5-5 

88 

95-2 

74 

14 

92  m. 

pt.  100 

in  Methylal.         inOrthoethylformate 

.  in 

Formic  Add. 

m  Acetic  Acid. 

Gms.  MgBr*. 
^                3CH,(0CHJ, 

Gms.  BuBr*. 

^         2ca{ocpi» 

per  xoo  Gms. 

t* 

Gms.  MgBrt. 
6HCOOH 

t* 

Gms.  MgBxw 
eCHiCOOH 

•  •                per  xoo  Gms. 

• . 

per  xoo  Gms. 

w  • 

per  xoo  Gms. 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

20                        0.3 

0                 II. I 

0 

49.8 

17 

0.3 

40                       0.4S 

SO                 12.5 

30 

57.5 

30 

1.5 

60                       0.6 

40                 14.8 

40 

65.1 

50 

4.5 

80                       0.75 

60                 18.6 

60 

73.1 

60 

7.9 

100                       0.9 

80                 35.7 

70 

78.1 

70 

16.3 

106                            X.I 

90               35 

80 

86 

80 

38.5 

a  liquid  layers  here 

9S                41 

86 

95 

90 

57.7 

106                 86.3 

100                50 

88] 

m.  pt.  100 

100 

71.8 

108                  90.8 

los               66 

105 

80 

no                  95-4 

no               88.5 

no 

89.5 

113  m.  pt.     zoo 

ii^m.  pt  100 

1X3  m. 

pt.  100 
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HAONSSIUM  BBOMIDB  COBSPOUNDS  with  Acetamide,  Acetanilide  and 
Acetic  Anhydride.  (Menschutkin,  1909.) 

The  compounds  were  prepared  by  reaction  with  magnesium  bromide  dietherate. 


Solubility  of 

MgBr,.6CH,C0NH, 

in  Acetamide. 


Solubility  of  Solubility  of 

MgBr,.6CH3GONHQH»  MgBr2.6(CH,CO)iO 
in  Acetanilide.  in  Acetic  Anhydride. 


Gms. 

Gns. 

Gins. 

MgBr..6CHr 
r.          CONH,          Solid  Phase. 

MgBMCHr 
t*.      CONHCiHi         Solid  Phase.          t*. 

MgBr.. 
6(CH,aX)),0 

per  zoo  Gms. 

per  100  Gms. 

per  100  Gms. 

Sftt.SoL 

Sat  Sol. 

Sat.  Sol. 

83  m.  pt.  of  CH<CON^  CHtCON^ 

X  I3m.pt.  of  CH«CX)NHC;H;                       0 

36.4 

80             3.1 

If 

no.         3.7         CHtCONHC^Hi         30 

38.7 

70           21.7 

(f 

108           7.7             "                            40 

31.6 

60           40 

(f 

I07   K*     0                  "+MgBr,CHr        60 
.^°'"5       9                         CONHCH.  80 

35. 7 

50.5*     56 

CH«CONH|+MgBrs. 

41. 1 

CHsCONHt 

z  30         13 .  r    ligBr|.CH«CX>NHCtHi  100 

48.4 

70           S7.8 

MgRrs.CH|CON^ 

140         19.3                    "                  120 

57.8 

90          60. s 

<( 

160         25.5                    "                  130 

69.8 

110          6s 

11 

180        3S.3                   "                 133 

77 

130       71.  s 

fi 

200        59. s                   "                 I3S 

.       8s 

ISO          80 

u 

205       73.2                "               136.  st    100 

160          8s 

u 

307        82.5                   " 

x6s          90 

it 

309      loot                    " 

1691       100 

u 

Eutec. 


tm.pt. 


MAONBSIUM  BBOMIDB   COMPOUNDS  with  Urethan  and  with  Urea. 


Solubility  of  Magnesium  Bromide 
Urethan  Compounds  in  Urethan. 

Gms. 


.  (Menschutkin,  1909.) 

Solubility  of  Magnesium  Bromide 
Urea  Compounds  in  Urea. 
Gms. 


f. 

per  xoo  Gms. 
Sat.  Sol. 

SoUd  Phase. 

49  m.pt.  of  urethan 

CAOCONHs 

4^ 

18.S 

u 

39^ 

36 

5 

It 

35* 

43 

3 

"  +MgBr,.6C|HiOOON^ 

50 

45 

.6       MgBr^6^tH(0C0NU, 

70 

51 

3 

< 

80 

56 

.3            < 

[( 

90 

66. 

5 

1  • 

91., 

5       75 

'5 

t 

9it 

69 

4 

*  +MgBr,4C,BW)C0NH, 

zoo 

73 

8      Ml 

EBrs.4C>H^0NHt 

ZIO 

80 

fi 

"S 

84 

.1 

i< 

per  xoo  Gms. 
Sat.  Sol. 
133     m.  pt.  of  uxea 
126  9.5 

17.3 
21.8 
34. 3  CX)(NH,)s+MgBrs.6C0(NH^ 


laa 


90 

100 


If 


120 

114 

108. s* 

"5 
120 

127 

130 

i3ot 

145 
160 

165 
170 

171 


Solid  Phase. 


coomdi 

tt 
It 
It 


Eutec 


29.8 

35 

45-5 
60 

58 
60.7 
67.3 
71-4 

83.7 
96 

t  tr.pt. 


MgBr,.6CO(NH,)s 

M 


K 


U 


It 


+MgBr,.4C0<NH^ 
MgBrs.4C0<NHB)s 


u 


tt 


tt 


MAONBSIUM  CAMPHORATB  CioHuOiMg.nHsO. 

Solubility  of  Magnesium  Camphoratb  in  d  Camphoric  Acid  at  15* 

AND  Vice  Versa. 

(Jungfleisch  and  Landrieu,  19x4.) 


Gms.  per  100  Gms.  Sat.  Sol. 

cSrtOT  CMHk04Mg. 

0.622  (13.5^    O 
1 . 20  1 . 39 

1-98  3-53 

3.36  S.66 

3.85  8. 19 


Solid  Phase. 

CioHm04 

u 

ti 
tl 
u 


Gms.  per  100  Gms.  Sat.  Sol. 

CnHnQi.  CiAHMOiMg. 

3.16  10.30 

3.5  16. S 

3.6  16.7 

I. 91  15. I 

o  14.3s 


Solid  Phase. 

C10H10O4 

"  +CioHi404Mg.i4H,0 
CioHf404Mg.i4HtO 


« 
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MAONB8IUM  CABBONATE  MgCOg-sHA 


Solubility 


IN  Water  in  Prbsbncb  of  Carbon  Dioxidb  at  is^. 

(Iteadwdl  and  Reuter  — Z.  anorg.  Ch.  Z7»  too,  'q8.) 


ccCQiperiooee. 
GuPbue(ator 

Partial 
I^eiwireof  COi 
Id  mm.  Hg. 

Gtama  per 

100  oc.  Sohitian. 

Firee  CO|. 

UgCOk. 

Mg(HCOfe>>. 

Total  Mg. 

18.86 

143  3 

O.II90 

•   •   • 

I. 2105 

o.2oz6 

5-47 

41.6 

0.0866 

•   •   • 

I. 2105 

0.2016 

4-47 

33-8 

0.0035 

•   •   • 

I. 2105 

0.2016 

'•54 

11.7 

0.0773 

1.0766 

0.2016 

1-35 

10 .3 

0.076s 

0.7629 

0^1492 

1.07 

8.3 

0.0807 

0-5952 

0.1224 

0.63 

4-7 

0.0701 

03663 

00865 

0.60 

4.6 

0.0758 

03417 

0.0788 

0.33 

2-5 

0.0748 

0.2632 

0.0655 

0.3I 

1.6 

0.0771 

0.2229 

0.0594 

0-14 

I.I 

0.0710 

0.2169 

0.0566 

0.03 

0.3 

0.07II 

0.2036 

0.0545 

•  •  • 

•  •  • 

00685 

0 . 2033 

00536 

•  •  • 

•  •  • 

0.0702 

0.1960 

0.0529 

•  •  • 

•  •  • 

0.0625 

0.2036 

0.0520 

•  •  • 

•  •  • 

0.0616 

0 . 1954 

O.05II 

•  •  • 

•  •  • 

0.0641 

0 . 1954 

0.0518 

Therefore  at  o  partial  pressure  of  CQi  and  at  15*  and  mean  barometric  pressure, 
one  liter  of  saturated  aqueous  solution  contains  0.641  gm.  of  MgCOg  plus  1.954 
gms.  Mg(HCO,),. 

It  is  ^inted  out  by  Johnston  (1915)  that  although  Treadwell  and  Reuter  made 
very  painstaking  analyses,  their  mode  of  working  did  not  secure  equilibrium  con- 
ditions, a  fact  which  is  borne  out  by  the  lack  of  constancy  of  the  odculated  solu- 
bility-product constant. 


Solubility  op  Magnesium  Carbonate  in  Water  Charged  with  Car* 
BON  Dioxide  at  Pressures  Greater  than  One  Atmosphbrb. 

(Eogd  and  Ville  —  Compt.  rend.  93*  340*  'Si;  Engel  —  Ann.  chim.  phyi.  [6]  zj,  349,  '88.) 


Pnamre  of 
CDs  in 

AtmoBpliexes. 

0.5 
10 

2.0 

30 


G.  MgCOs*  per  Liter. 


At  X3». 

20.5 
26.5 

34a 

39  o 


At  Z9**. 

•    •    • 

25.8 

33.1  (2.1  At.) 

37.2  (3.2  At.) 


ProBsure  of 

COa  in         r     o 
Atmospliexes.    At  xa 


G.  MgCOi*  per  Uter, 


4.0 

6-0 
9.0 


42.8 

V       •       • 

50.6 


At  19*. 

•    •    • 

43.5 

48.5  (6.2  At.) 
56.6 


Solubility  in  Water  Saturated  with  CO,  at  One  atmosphbrb. 

(Engel.) 


t» 

Gms.  MgCO^ 
per  Liter. 

t'. 

Gms.  MgCO^ 
per  Liter. 

t». 

Gms.  M«CO^ 
per  Liter. 

5 

36 

30 

21 

60 

II 

10 

31 

40 

17 

80 

5 

90 

26 

100 

0 

Diasolved  as  MK(HCOa)a. 
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Data  for  the  system  niagnesium  carbonate-carbonic  acid-water  at  20^,  25^  30*^, 
^4^  and  39^  are  given  by  Lather  and  Sen  (1914).  In  connection  -vith  these  results, 
It  is  pointed  out  bv  Johnston  (19 15),  that  it  is  questionable  whether  equilibrium 
was  really  obtained  and  furthermore,  the  accuracy  of  the  analjrtical  results  cannot 
be  trusted  since  the  ratio  of  total  amount  of  CCfi  in  solution,  to  the  magnesia  fa 
very  irregular.    The  results  when  plotted  directly  show  great  inconsistencies. 

Thb  Calculated  Solubility  of  MgCO».3HiO  in  Water  at  18®  in  Contacb 
WITH  Air  Containing  Partial  Pressures  of  COt  from -0.0002  to  0.0005 
Atmospheres. 

(Johnston,  19x5.) 
It  is  shown  that  if  the  COi  pressure  is  kept  constant  at  P  and  the  water  evapo- 
rated off  so  slowly  at  18^  that  equilibrium  conditions  are  continuously  maintained, 
the  following  amounts  of  Mg(OH)i  or  of  MgCOi.3HiO  will  be  obtained. 


Partial  Pressure  P 
of  C0|in  Atma. 


Total  Mg 


Mob. 


O 

0.00020 

0.00025 

0.00030 

0.00035 

0.00040 

0.00045 

0.00050 


Cms.  per  Liter. 

0.0087    Mg(OH)a 


C( 


<t 


0.00015 

0.01934 

0.02218  1.29 

0.02486  1.45 

0.02742  1.60 

0.02868  3.97 

0.02924  4.05 

0.02976  d.I2 

Solubility  of  Magnesium  Carbonate  in  Natural  Waters. 

(Wells,  19x5.) 

(In  all  cases  the  solutions  were  in  equilibrium  with  atmospheric  air  at  20*^.) 

Milligrams  per  Liter  of  Sat.  Solution. 


MgCO,.3HjO 


(( 


Ct 


Mixture. 


Mg. 

FreeCOk. 

0.018 

trace 

0.028 

trace 

Ca  as  Bi- 
carbonate. 
0.065 
0.086 


Natural  Magnesite  in  Distilled  HsO 

"  in  Aq.  NaCl  (27.2  g.  per  1.) 

MgC(>i.3H30  (equilibrium  from    bicarbonate  end)  0.038   0.28  COs  as  carbonate  0.83 
MgCC^3HiO(        "  "  under  saturation ")  0.034   0.32  Cd"        "       0.59 

Solubility  of  Magnesium  Carbonate  in  Aqueous  Solutions  of 

Potassium  Bicarbonate. 

(Auerbacfa,  1904.) 

The  conditions  necessary  for  preventing  changes  in  equilibrium  due  to  hy- 
drolysis and  loss  of  COt  ^re  discu^ed.    The  mixtures  were  shaken  from  1-4  days. 

The  sat.  sol.  analyzed  for  total  alkali  [  K  H ^  J  by  titration  with  standard  HCl 

using  methyl  orange  as  indicator.    The  neutralized  solution  was  boiled  to  expel 
COi  and  then  excess  o.i  n  NaOH  added  and  the  filtrate  from  magnesium  precipi- 

Mg 

2 
NaOH  and  the  K  obtained  by  difference. 


tate  back  titrated  with  o.i  n  HCl.    The  — -  was  calculated  from  the  used  o.i  » 


Solid  Phase. 


Results  at  15 

Mots,  per  Liter. 
fcHCCV    MgCO^^ 
o  0.0095  MgCO^-jHiO 

ox>992 


Results  at  25^ 

Mob,  per  Liter. 
^HCQi.     MgCXV 
O  0.0087  MgG0b.3H«0 


Solid  Phase. 


Results  at  35 

Mob,  per  Liter. 
KUCO,.     MgCOk. 


0.1943 
0.3992 
0.2681 

0.5243 
0.6792 

0.981 


"(labil) 

«  +1.1 

x.x 
« 

II 


X.X  -  MgC0^.KHCX>|.4H^- 


<i 
II 
II 

x.x 

II 
II 


II 


II 


OabiD 
+1.1 


"(lablD 

"  +I.X 
I.Z 


0.0985     0.0115 

0.2210     0.0149 

0-3434     0.0181 

0.4985     0.0217 

0.3906     0.0196 

0.5893     0.0128 

0.6406     0.0117 

1. 125       0.0061 
Additional  data  for  this  system  are  given  by  Nanty,  191 1. 
Data  for  the  solubility  of  MgCOs  in  aq.  NaCl  and  other  salt  solutions,  deter- 
mined by  prolonged  boiline  and  subsequent  cooling  of  the  solution  out  of  contact 
with  air,  are  given  by  Gothe  (1915). 


0.013 1 
0.0167 
0.02  II 
0.0192 
0.0097 
0.0074 
0.0028 


o 

0.1092 

0.281 1 

0.4847 

0.5807 

0.5088 

0.6231 

0.853s 


0.0071 
0.0098 
0.0142 
0.0177 
0.0198 
0.0184 
0.0153 
0.01 19 


Solid  Phase. 
MgCOb.3%0 
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Solubility  op  Magnesium  Carbonate  in  Aqueous  Solutions  of 
Sodium  Carbonate  at  25^.  The  solutions  being  in  equilibxium 
with  an  atmosphere  free  from  CO^. 

(Cuaeroa  and  Seidell  — J.  Physic.  Ch.  %  588,  '03.) 


Wt.  of  t  Liter 
of  SolutioQ. 

996.8 
IOI9.9 

1047 ■ 7 

1082.5 
II18.9 
II47.7 
II66.I 
I189.4 


Gnum  per  Liter. 


Na^Qi. 

0.00 

23.12 

50-75 
86.42 

127-3 
160.8 

181. 9 

213.2 


MgCXH. 
0.223 
0.288 
0.510 
0.879 

1-314 
1.636 

1.972 

2.317 


Reactiiiie  Weights  per  liter. 


Na^Ot. 
0.000 
0.220 
0.482 
0.820 
1.209 
1.526 
1.727 
2.024 


MgCOt. 
0.00266 
0.00344 
0.00620 
0.01027 
0.01570 
0.01955 
0.02357 
0.02770 


Solubility  op  Magnbsium  Bi  Carbonate  and  op  Magnesium  Car- 
bonate IN  Aqueous  Solutions  op  Sodium  Chloride  at  23®.  The 
solutions  being  in  ec^uilibrium  with  an  atmosphere  of  CO,  in  the 
one  case,  and  in  eqtiihbriiun  with  air  free  from  CO,  in  the  other. 

(C.  and  S.) 


In  Presence  of  COi  as  Gas  Phase. 

Gms.  Mg(HCOa)s 
per  Liter. 


Gms.  NaQ 
per  liter. 


7 

56 
119 

163 

224 

306 


o 

5 

7 

9 
8 

6 


30.64 
30.18 
27.88 
24.96 
20.78 

10.7s 


Wt.of  X 
Liter. 

996.9 
IO16.8 
I04I . I 
1070.5 

1094.5 
II42.5 

II70.I 

"99-3 


In  Presence  of  Air  Pree  from  COg. 


Gms.  NaQ 
per  liter. 

0.0 
28.0 

59-5 

106.3 

147-4 
231. 1 

272.9 
331 -4 


Gms.  MgCOft 
per  liter. 

0.176 

0.418 

0.527 

0.585 
C.544 
0.460 

0-393 
0.293 


Solubility  op  Magnesium  Carbonate  in  Aqueous  Solutions  of 
Sodium  Sulphate  at  24°  and  at  35.5°.  The  solutions  being  in 
equilibrium  with  an  atmosphere  free  from  CO,. 

(Guneron  and  Seidell.) 


4 
4 

Elesults  at  24^. 

Wt.of 
I  liter. 

Gms.  Nai^SQi      Gi 
per  liter.         p 

007.5 

0.00 

I02I.2 

25.12 

1047.6 
1080.9 

"33-8 

54-76 
95.68 

160.8 

"57-3 
1206.0 

191.9 
254.6 

124a .0 

305   I 

Gms.  MkCOi 
per  liter. 

0.216 
0.586 
0.828 
1.020 
1.230 
1.280 
1-338 
1.388 


Results  at  35.5.^ 


Wt.of 
I  liter. 


Gms.  NasSOb    Gms.  MsCO^ 
per  liter.         per  liter. 


995 
1032 

1067 

1094 
1120 

"SI 
1179 

1236 


I 

9 
2 

8 
4 

7 
8 


0.32 
41.84 
81.84 
116.56 
148.56 
186.7 
224.0 
299. 2 


0.131 

0.577 

0.753 
0.904 

0.962 

1.047 
1.088 

1. 130 
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M&OmSIDlI  OHLOBATB   Ms(C10.)t6H.O. 

Solubility  in  Watbb. 

OtMuaa—  Bs.  35.  141a, '« J 


••■^s^ 

18  51-64 

10.05 

0    53-37 
18    56.50 
99    60.23 
35    63-65 

10.73 

14- as 
16.48 

^.  Gr.  of  saturated  sol.  at  +  i8< 

MAOmaiUH  GHLOBIDI   MgCIt. 

Solubility  in  Water. 

(ivitHctfutdHcTaiH'ci,  1S9S;  Engcl;  Lomnbol.    RcnhiquotKlfn 


..    Mftadth 

Miiao,),       ScBd. 

•  lisi- 

iS.-So.      "^ 

43        63.83 

16.60    Ui(aOa}>4HiO 

65  s  69-" 

ao.o8 

39 -S    6537 

17.76    MKCI0,)M*O 

61.0    69.46 

21.40 

68        70. 69 

33.69 

M       (73-70 

(36.38)           - 

»  -  1.564. 

*■     Seta™. 

WUB. 

Fhi 

tm. 

S^btt^ 

WUcrl 

10     II. I 

"■S 

i» 

0 

34-5 

5».8 

30     16.0 

ig.o 

" 

10 

34.9 

S3 -5 

30       19-4 

340 

ao 

35 -3 

S4S 

33.6  30. 6 

36.0 

I«  +  MgCl^. 

Hrf) 

35-6 

SS" 

20      36.7 

36. s 

liUCI,. 

,w> 

as 

36. > 

S6-7 

16.4  30.6 

4404 '■  pi- 

40 

365 

575 

16.8  31.6 

46.3 

" 

60 

37-9 

61.0 

17-4  33-3 

47 -fi* 

u 

80 

39  8 
43.3 

73-0 

19-4  33-3 

49-9' 

116. 

7  46.3 

Sss 

9-6  33-9 

SI -3' 

u 

>Sa- 

5491 

9«-4 

3-4  34-4 

5»-3 

■boot  181. 

S  SS'S 

136.0 

UfOt^IV) 
56.1    138.0      MtOnH^ 


Solubility  of  Magnesium  Chloride  ik  AgUEOus  Solutioks  or 
Hydrochloric  Acid  at  o". 

(Eofel  —  Compt.  caul.  104,  433,  "Br J 


HO. 

iM^.             sShaioo..          -HO^ 

' 

>wsr 

0.0 

99SS          i-36a           o-o 

474.« 

409s 

» s 

95  5            I  354          14-93 
900           1.344          3463 

454 
418 

8 
6 

17.0 

83.5            1.300          61.97 

393 

0 

jo.S 
aS.S 
4a  .0 
5875 

79.0           1.397          74-74 
71.0            1. 381        103.9 
60.135          ...          153.1 
46.35            ...          314.3 

376 

330 

3 
3 
4 

3 

76.0 

330              ■■■          377.1 

sat.  HCl  (Ditte) 

15a 

6 

0 
S 

0  giaa.  HiO  diaaolve  53.65  gnu.  MgCii  at  3.5°,  55.36 
at  50°. 

"^ 

at  2 
BUud 

'  and  5B.66 

UWM.  19II.) 
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Solubility  of  Basic  Magnesium  Chloride  in  Water  at  25^ 

(Robinaon  and  Waggaman,  1909.) 

An  excess  of  MgO  was  shaken  with  each  of  20  MgCls  solutions  at  25^  for  six 
months  and  the  supernatant  clear  solutions  and  solid  phases  with  adhering  liquid, 
analyzed.  The  solutions  were  titrated  with  0.02  n  HCl  for  dissolved  MgO 
(present  as  Mg(OH)s)*  The  composition  of  the  solid  phase  in  each  case  was 
ascertained  by  plotting  the  analytical  results  on  a  triangular  diagram. 


4m  of 
Sat.  Sol. 

Giiis.per  looGms. 
Sat.  Sol. 

Solid  Phase.' 

SatSoL 

Gms.periooGms. 
Sat.  SoK 

Solid  Phase. 

^gCl,.       MgO. 

kgCl,.        MgO. 

1 .019 

2.36     0.00008 

Indefinite 

1. 141 

17. S3     0.0024 

2MgO.HCl.5HiO 

1.038 

4.47     0.00028 

Solid  Solution 

1. 162 

18.52     0.0025 

1.056 

6.79     0.00048 

(( 

1. 192 

22.04     0.00245 

1.075 

9.02     0.00080 

« 

I.24S 

26.88     0.0025 

vI.III 

13.14     O.00115 

« 

1.274 

29.80     0.0024 

1.321 

34.22     0.0030 

•  ** 

Solubility  of  Mixtures  of  Magnesium  Chloride,  Potassium  Chloridb 
AND  OF  Magnesium  Potassium  Chloride  (Carnallite)  in  Water  at 

Various  Temperatures. 

(van't  Hoff  and  Meyerhoffer,  1899, 19x2.) 


Gins,  per  xoo     - 

- 

f. 

Gms.  HgO. 

SoUd  Phase. 

Kind  of  Point  on  Curve.* 

MgCl.. 

KCl. 

, 

—  II. I 

•  ■  • 

24.6    loe+KQ 

Cryohydric  of  KQ 

-  33.6 

26 

•    •   • 

"  +Mgai.i2H^ 

MgCl,. 

12H1O 

-  34  3 

22.7 

1.24 

«  +Ka+Mga«.xaH/) 

+Ka 

—  21 

34-9 

2.03  Camamte+Mgai.zaH^+Ka 

Formation  Temp,  of  Carnallite 

—     0 

355 

302 

"  +Ka 

Point  on  Curve 

25 

38.4 

4.76 

M       1        If 

tt         tt 

SO 

42 

6.17 

«     1     « 

tt         tt 

(UhUg.  19X3.} 

61. 5 

42.6 

7.20 

U       1       II 

tt        tt 

A 

IS4  5 

65.5 

14.07 

U       1        II 

tt         tt 

167 -5 

88.1 

17.26 

II       1        M 

M.  pt.  of  Carnallite 

25 

55  5 

0.83 

"  +MgCl,.6H/) 

Point  on  Curve 

SO 

59  13 

0.50 

II    1            II 

«           tt 

(UUig.  1913.) 

80 

65 

1.24 

II     1             II 

tt           tt 

"5-7 

85.6 

1.66 

"+        "       +Mga,.4H,0  Transition  Point 

[Carnallite 

152.5 

105.7 

9-93 

"  +MgCli.4H«0+Ka 

Upper  Formation  Temp,  of 

176 

126.9 

16.97  MgCI«.4H^+MgCl..aH^+KCl Transition  Point 

186 

126.9 

26.1 

MgCI«.3H,0+Ka 

Point  on  Curve 

Carnallite  =  MgKCla.6H,0. 

Solubility  of  Mixtures  of  Magnesium  Chloride  and  Other  Salts  in 

Water  at  25®. 

(LSwenherz,  X894.)  « 

Miztme.  ^°*''  ^^'  P«^"ooMols.HtO.         Gms.  per  Liter  of  Solution. 

MgCU.6H,0+MgS04.6H«0  104  MgClt-f  14  MgSO*        25.  Cl-f 44  SO4 

MgCl,.7H,0-fMgS04.6H,0  73       "     +15       "  195  ^1+53  SO4 

MgCl|.6Hi0-|-MgCl,.KC1.6H«0  106  Clj+i  K,+io5  Mg       26.9  Cl+0.3  K+45.7SO« 

R^ults  for  all  possible  combinations  of  magnesium  sulfate  and  potassium 
chloride  and  of  magnesium  chloride  and  potassium  sulfate  are  also  given. 

100  cc.  anhydrous  hydrazine  dissolve  2  gms.  MgCli  at  room  temp.  A  flocculant 
ppt.  separates  on  standing.  (Welsh  and  Broderson,  19x5.) 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  for  mixtures  of  MgClj  and 
KCl,  NaCl,  Ap;Cl,  ZnCU  and  SnCls  are  given  by  Menge  (191 1).  Data  for  mixtures 
of  MgClj  -h  SrClf  and  MgClj  +  MnCls  are  given  by  Sandonnini  (1912,  1914). 
Data  for  MgClj  -j-  MgS04  are  given  by  Jaenecke  (1912).  Data  for  MgCU H-TICI 
are  given  by  Korreng  (1914)  and  data  for  MgClj+KCl  and  MgCli+HQ  aregivea 
by  Demby  (1918). 
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IflAQNESIUM  CINNAICATB 


MAONESIUM  CINNAISATE  (C«Hi.CH.CU.COO)iMg.H^. 

100  gms.  sat.  solution  in  water  contain  0.85  gm.  (C«H»CH.CHC00)2Mg  at 
15°  and  1.94  gms.  at  lOO^  (Tuugi  and  Checchi.  1901.) 

MAQIIESIUM  CHBOMATE  MgCrO^./HsO. 

100  grams  HsO  dissolve  72.3  grams  MgCr04  at  i8^  or  100  grams  solution  con- 
tain 42.0  grams.     Sp.  Gr.  »  1422.  (Myliui  and  Funk,  1897O 

MAONBSIXTM   POTASSIXTM   OHBOMATB  MgCr04.K,CrO«.2H,0. 
zoo  grams  H'^O  dissolve  28.2  grams  at  20^,  and  34.3  grams  at  60^. 

(ScfaweitaerO 

MAOHBSIUM    PLATIHIO   OYAHIDB   MgPtCCN)^, 

Solubility  in  Water. 


GnM.MgPt(CN)« 

Gms.  MgPlCCN). 

t». 

per  100  Gms. 
Solutko. 

SoHdPhaM. 

t». 

per  100  Gms. 
Solutioa« 

BoDdPIiMe. 

-4.12 

24.90 

ligPt(CN)«^J^-8.iH|0 

48.7 

40. 89 

M)tPt(CN)«4H^ 

OS 

26.9 

••       (Red) 

ss 

41 -33 

M 

S-5 

28.65 

M 

S8i 

42.  IS 

• 

18.0 

32.46 

M 

69.0 

43-40 

M 

36.6 

39  53 

M 

77.8 

44-90 

M 

4SO 

41.33 

M 

87.4 

4SSa 

M 

46.2 

42.0 

M 

90.0 

4S-6S 

« 

42.2 

40.21 

MgPt(CN)«4H|0 

93  0 

4S04 

M 

46.3 

39 -SS 

"    (Briffht  Green) 

96.4 

44.33 

MgPt(CN)«.9HsO 

zoo.o 

44.0 

CWUta) 

MAONESIUM  FerroCTANIDBS. 

Solubility  in  Water  at  17*. 

(Robinson,  1909.) 

One  liter  sat.  sol.  contains  1.95  gms.  magnesium  potassium  ferrocyanide, 
MgKiFeCeN.. 

One  liter  sat.  sol.  contains  2.48  gms.  magnesium  ammonium  ferrocyanide, 
Mg(NH4),FeC6N«. 

MAONESIUM  FLUORIDE  MgFs. 

One  liter  of  water  dissolves  0.076  gm.  MgFj  at  18®  by  conductivity  method. 

(Kohlrausch,  1905.) 

One  liter  water  dissolves  o.©87-o.090  gm.  MgFj  at  0.3*  and  0.084  gm.  at  27* 
by  conductivity  method.  (Kohlnusch,  1908.) 

MAONESIUM  HTDBOXIDE  Mg(OH),. 

One  liter  of  water  dissolves  0.008  —  0.009  fi^<  Mg(OH)s  at  18^  by  conductivity 

method.  (Dupre  and  Brutus,  1903.) 

One  liter  of  water  dissolves  0.009  R^i.  Mg(OH)i  at  18^  by  conductivity  method 
(Kohlrausch  and  Rose,  1893),  0.012  gm.  (Tamm,  191  o). 

Solubility  of  Magnesium  Oxide  in  Aqueous  Solutions  Containing 
Sodium  Chloride  and  Sodium  Hydroxide. 

(Maigret,  1905.) 


Gms.  NaD 
per  Liter. 

Gms.  MgO  per  liter  Solution  with  Added: 

'0.8  g.  NaOH                     4«o  g.  NaOH" 
per  Liter.                          per  Liter. 

"S 

0.07                               0.03 

140 

0.04S 

160 

none                     none 

HAQNESIUM  HYDBOXIDB 


390 


Solubility  op  Magnesium  Hydroxide  in  Aqueous  Solutions  op 
Ammonium  Chloride  and  op  Ammonium  Nitrate  at  29^ 

(Herz  and  Muht  —  Z.  uuorg,  Ch.  38^  140,  '04.) 

Note.  —  Pure  M^COH),  was  prepared  and  an  excess  shaken  with 
solutions  of  ammoniiun  chloride  and  of  ammonium  nitrate  of  different 
concentrations. 


CoDcePtradon  01 

NH/norafNH«NO|. 

(Nonnal.) 


•7 
0.466 

0-35 

0233 

-0175 

^■35 

0175 


(NH4CI) 


(NH4N0,) 


fi 


Add  Reqnired 

forlibeftled 

NILOHinaccc. 

(Nonnal.) 

o  .09835 

O.II08 

0.0983s 

O.II08 

O.II08 

O.II08 

O.II08 


NoraMMty  of! 

Mg(OH)^.  NH«a: 


Grama  per  liter. 
Mg(OH)9.   NH«a. 


0.156     0.388  4.55 

0108     0.250  3.15 

0.089     0.173  2.60 

0.0638  0.106  1.86 

0.049  0.0771  1.43 
0.0833  o.i834(NH^o,)2.43 

00495  0.076  "   1.45 


20.86 

13 -39 
9.21 

S-67 

413 
i4.69(NH4NOa) 

6.09      " 


MAOHBSIT7M   lODATB   Mg(IO,),. 

Solubility  in  Water. 

(Myliua  and  Funk  —  Ber.  30^  1732,  '97;  WIm.  Abh.  p.  t.  Reichanitalt  5,  446.  '00^ 


t«. 

Gma. 

Ms(IOt). 

per  100 

Gma.  Solution. 

Mola. 
Ms(I(^ 
per  100  Mob. 
H|0. 

Solid 
Phaae. 

t*. 

Gma. 

per  TOO 
Gn^.  Solution 

Uob. 

per  looa&oia. 
.      HflO. 

0 

31 

0.15      MsaOs^-xoH^ 

0 

6.8 

0.34     3 

20 

10.2 

0.5s 

M 

10 

6.4 

030 

30 

17.4 

1. 01 

•t 

18 

7.6 

0.40 

3S 
50 

21.9 

67  s 

I -35 
10. 0 

M 

•• 

20 

35 

63 
100 

7-7 
8.9 

13.6 

19 -3 

0.40 

0.47 
0.69 

113 

Solid 


MfaOfe)s.4HiO 


Sp.  Gr.  of  solution  sat.  at  18® -■  1.078. 

BCAONXSIUM  IODIDE  MgIi.8HA 

Solubility  in  Water.    (MenschutUn.  1905. 1907.) 

The  salt  was  prepared  by  the  action  of  water  upon  magnesium  iodide  dietherate 
(see  p.  391)  by  which  the  octrahydrate  and  not  the  hexahydrate  is  formed.  The 
crystals  of  this  hydrate  melt  at  43.6^.  The  solubility  determinations  were  made 
by  the  synthetic  method. 


t» 

Gma.  per  loo 

Gma.  Sat.  Solution. 

Solul  Pkjui# 

w   . 

MgI,.6H,0 

-      Mgl,. 

wUIMI  X  IIB9C 

0 

76 

547 

MgI,.8H,0 

18 

•    ■    • 

59.7   (rf-x.909) 

"                   Oiy^oBu 

20 

81 

58.3 

tt 

40 

88 

63.4 

u 

43- 

Str.pt.    90.8 

65.4 

"    +MgI«.6HiO 

43 

89.8 

64.7 

MgIi.6U^ 

80 

90.3 

6S 

« 

120 

90.9 

65.4 

tt 

160 

91.7 

66 

tt 

200 

93-4 

67.2 

tt 

21S 

94.3 

67.9 

tl 
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MAGNESIUM  IODIDE  ETBERATES,  ALCOHOLATES,  ACIDATE8»  etc. 

Solubilities  RsspEcrfvELY  in  Ether,  Alcohol  and  Acid  Solvents  at 

Various  Temperatures. 

Bocb  N.  Menschutkxn.  Monograph  in  the  Riusian  Language  entitled  "On  Etherates  and  Other  Molec- 
ular Combinations  of  Magneaiuni  Bromide  and  Iodide,"  St.  Petersburg,  1907,  pp.  367  +  XLVIII. 
Abo  published  in  "Memoirs  of  the  St.  Petersburg  Polytechnic  Institute/'  woia,  1-7,  1904-07  Lud  in 
condensed  form  in  vols.  4^7  of  the  Zeit.  anozg.  Chem.,  1906-09. 


Preparation  of  Material.  The  dietherate  of  magnesium  iodide,  Mgli.aCiHioO, 
was  prepared  by  the  very  gradual  addition  of  iodine  to  a  mixture  of  magnesium 
and  dry  ether.  The  reaction  is  not  so  violent  as  that  which  takes  place  during 
the  preparation  of  the  magnesium  bromide  dietherate  (see  p.  379).  Two  liquid 
layers  are  present  at  the  end  of  the  reaction  and  by  slight  cooling  beautiful  white 
needle-like  crystals  separate  from  the  lower  one.  The  growth  of  these  crystals 
18  also  accompanied,  as  in  the  case  of  the  magnesium  bromide  compound,  by  an 
evolution  of  ether  droplets.  Magnesium  iodide  dietherate  is  very  hygroscopic, 
it  is  less  stable  than  magnesium  bromide  dietherate,  and  becomes  yellowish  even 
after  several  hours,  and  brown  after  a  day,  owing  probably  to  separation  of 
iodine.  As  in  the  case  of  the  magnesium  bromide  compound  it  reacts  with  very 
many  organic  compounds  as  alcohols,  acids,  ketones,  etc.,  with  liberation  of  ether 
and  formation  of  addition  products.  These  latter  constitute  the  material  used 
for  the  following  solubility  studies. 


Method  of  Determination  of  Solubility.    The  synthetic  (sealed  tube) 
method  of  AlexejefF  (Wied.  Ann.,  1885)  was  used  almost  exclusively. 


Explanation  of  Results.  As  is  seen  from  the  following  table,  the  solubility 
increases  much  more  rapidly  with  temperature  than  in  the  case  of  magnesium 
bromide  dietherate,  especially  in  the  vicinity  of  the  melting  point  of  MgIs.2C4HioO 
under  its  ethereal  solution,  which  is  at  23.6**.  At  this  temperature  there  appeals 
two  layers,  the  lower  one  of  which  may  be  considered  as  a  solution  of  ether  in 
dietherate,  and  the  upper  one  as  a  solution  of  the  lower  layer  in  ether.  By  in- 
crease of  temperature  a  point  is  reached,  at  which  both  layers  are  miscible  in  all 
proportions  (critical  point).  In  the  case  of  magnesium  bromide  dietherate  no 
such  critical  point  could  be  obtained.  Both  layers  may  be  cooled  below  23.6°, 
but  only  to  about  +  15^  since  here  spontaneous  crystallization  of  the  dietherate 
almost  always  occurs,  and  the  temperature  rises  to  23.6**.  The  great  tendency 
to  crystallize  is  probably  due  to  the  difference  between  the  composition  of  the 
lower  layer  and  of  the  saturated  solution  of  the  dietherate.  The  determinations 
in  the  vicinity  of  the  critical  point  were  quite  difficult  to  make  on  account  of  the 
considerable  opalescence  which  occurred  and  also  the  formation  of  a  white 
substance,  the  nature  of  which  was  not  ascertained.  The  critical  concentration, 
as  determined  by  means  of  the  law  of  straight  averages  of  Cailletet  and  Mathias, 
was  approximately  40.3  per  cent  Mgl2.2(CsH6)sO;  the  temperature,  38.5®.  At 
concentrations  of  MgIs.2C4HioO  greater  than  54  per  cent,  a  single  liquid  is  again 
formed  and  the  solubility  curve  can  be  followed  up  to  the  melting  point  of  the 
dietherate  at  5I^ 
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Solubility  of  Magnesium  Iodide  Dibthbrate  in  Ether  at  Different 

TbmPERATURES.      (Menschutkin,  1906.) 
GoM.  P«  wo  Gms.  Mob.  MgI^_a((^Hi)^ 

MgIt.a(C|H^sO    -    Mgit: 


f. 


per  100  Mou. 
Sat.  SoL 


Solid  Phase. 


S-4 
II. 8 

IS-^ 
18. 1 

20.4 

22.2 

23.6 


2.2 

3.7 
S-3 
8.3 

II. 6 

17.3 
22 


I.4S 
2.43 
3-46 

5-4 

7SS 
11.28 

14.4 


0-39 
0.66 

0.96 

1. 55 
2.24 

356 
4.67 


MgI,.2(C2H5)/) 


a 
u 
tt 
u 
u 


Between  these  two  concentrations  of  MgIi.2(CiHf)iO  two  liquid  layers  separate 
below). 


23.6 

25 

30 

35 
40 

45 
Si.Sm.pt. 


54.4 

73 
82. s 

87 
89.6 

93-5 
100 


35-5 
47.6 

54 

57 
58.6 

61.2 

6s. 2 


17. 1 

319 
42.9 

53-4 
60.4 

71-4 
100 


a 
u 
i( 
u 

t( 
t( 


At  23.6**  the  saturated  solution  separates  into  two  liquid  layers  which  have 
the  following  composition  at  different  temperatures. 


Gms.  per  xoo  Gms.  Solution. 


f. 

IS 
20 

25 

30 

35 
36 

37 
38 


Lower  Layer. 
]dgI|.a(CHi)^  -  Mgl«. 


Upper  Layer. 
MgIt.a(XSi.)sO  -  Mgl,. 


54 
54 

54 
54 
54 
53 
52 

50 


38.5  crit.  temp.     40 


4 

4 
4 

4 

I 

5 
2 

5 

3 


35 

35 

35 

35 

35 

34 

34 

33 
26 


5 

5 

5 

5 

3 

9 
2 

I 
3 


20. s 

21.5 
22. s 

235 
26 

27 

28. s 

32 
40.3 


13 -4 
14. 1 

14.7 

15-4 

17 
17.7 

18.7 

21 

26.3 


unstable 
(( 

stable 

tc 
it 
it 
u 


MAGNESIUM  IODIDE  ALC0H0LATE8  and  AMILINATE. 

Solubility  of  Each  in  thb  Resfectivb  Alcohols  or  Aniline.  (Menschutkin.) 


MgIi.6CH,0H 
in  Methyl  Alcohol. 

Gms. 
^       MgIa.6CHi0H 
per  xoo  Gms. 
Sat.  Sol. 

o    49.6 
20     S2 . 6 

40  55-3 

60  58.8 

80  60.6 

100  63.3 

120  66.2 

140  69. s 

160  73 . 2 

180  77.1 

300  81. S 


MgI|.6CiH<0H 
in  Ethyl  Alcohol. 

Gms. 
1^.        Mgl4.6CiHftOH 
per  xoo  Gms. 
Sat.  Sol. 


M^I,.6C«H»NH,  MgI,.6(CH,),CHOH 
m  Aniline.       in  Dimethyl  CarbinoL 

Gms. 

*  •       CuCm  per  100 
Gms.  Sat.  SoL 


Gms. 
MgI«.6C«H«NHs 
per  100  Gms. 
Sat.  Sol. 


O 

20 

40 

60 

80 
100 
120 
130 
140 

143 

146. 5t 


21 

33 

44 

55 

65 

74 
82 

87 

93 
96 

100 


9 
2 

4 

3 

5 

7 

7 
2 

3 


o 

60 

100 

130 

ISO 
170 

180 

i88t 

200 

210 

230 


3.3 
3.9 
5 
8.5 

17. S 

38 

52 

64.5 

65.9* 
67.2* 

69.8* 


10 
30 
SO 
70 
90 
no 
120 

130 
136 

i38t 


57.1 
60 

63.3 
67 

71.2 
76.2 

79-4 
84.8 

91.7 

100 


*  Solid  Phase.  Mgl«.4&H«NH^   f  M.  pt.  XTt.pL, 
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MAGNESIUM  lODIDI 


MAONESIUM  IODIDE  COMPOUNDS. 

Solubility  of  Magnesium  Iodide  Compounds  with  Bbnzaldehyde, 
Acetone,  Acetal,  and  Acetic  Acid  in  Each  of  these  Liquids. 

((McDscbutkin.) 


MgI,.6C«H,C0H 
in  Benzaldehyde. 

Mgl,. 

6CH,COCH, 

Mgl, 

.2CH,CH. 

Mgli. 

eCHiCOOH 

in 

Acetone. 

(OCiHi)i  in  Acetal. 

in  Acetic  Acid. 

ft* 

Gms.  Mffl|.- 
6OH,r0H 

t* 

Gms.  Mglf.- 
eCHtCOCH, 

«•. 

Gms.  MgU.- 
sCH,CH(OC,H0f 

ft* 

Gms.MgI|^ 
6CH.COOH 

• . 

per  100  Gms. 

V    • 

pet  looGmt. 

per  xoo  Gms. 

■ . 

pet  100  Gms. 

Sat.  Sol. 

Sat.SoL 

Sat.  Sol. 

Srt.Sol. 

o 

3-2 

0 

4-9 

30 

oiS 

20 

0.6 

20 

3.8 

30 

6.7 

60 

0.4S 

40 

3 

40 

S-3 

50 

8.3 

77 

0.60 

60 

5 

60 

7.7 

60 

10.3 

(Between  these  two  con- 

70 

95 

80 

II 

70 

15-2 

oentrations    the    nux- 

80 

18. s 

100 

18. s 

80 

28.6 

ture  separates  into  two 

9S 

42 

1 10 

26.5 

85 

40 

liquid  byers.) 

54-5 

120 

40 

90 

59-2 

77 

92 

"5 

65 

125 

S3 

95 

80 

79 

93-7 

"S 

73-8 

130 

74. S 

100 

92  s 

81 

9SS 

135 

8S 

136 

94.2 

105 

98.5 

83 

97.3 

140 

94 

139  m 

.pt.IOO 

106.5 

;  iii.pt.  100 

86  m 

.pt.IOO 

143m.pt.  100 

^On  account  of  the  properties  of  these  molecular  compounds,  their  great  hygro- 
scopicity,  etc.,  the  solubility  determinations  are  not  strictly  accurate  in  all  cases. 

Solubility  op  Magnesium  Iodide  Compounds  with  Formic  and  Acetic  Acid 

Esters  in  the  Respective  Esters. 

(Menschutkin.) 

MgI,.6HC(X)CaH«  MgIa.6CH,COOCH,  MgI,.6CH,CCX)CaH.  MgI,.6CH,COOC,H7 
in  Ethyl  Formate,  in  Methyl  Acetate,     in  Ethyl  Acetate.      in  Propyl  Acetate. 


r. 

Gms.  MgL.- 

6HCOOCA 

per  xoo  Gms. 

Sat.  Sol. 

f. 

Gms.  Mg^.- 

6CH,C00CH, 

per  100  Gms. 

Sat.  Sol. 

r. 

• 

Cms.  MgL.- 

6CH,C00QH( 

pet  i«o  Gms. 

Sat.SoL 

f. 

Gms.  MgL.- 

6CH,COOC«Ht 

per  xoo  Gms. 

Sat.  Sol. 

0 

151 

0 

0.4 

0 

3-2 

0 

4.1 

10 

174 

60 

0.7s 

30 

4.8 

30 

S-4 

20 

20.5 

90 

0.9 

40 

8.6 

30 

6.S 

30 

25 

100 

1.8 

SO 

13 -7 

35 

7.8 

40 

31.8 

103 

2.4 

55 

21-5 

40 

19 

SO 

44 

CTwo  layers  here.) 

60 

38 

45 

46 

60 

68 

103 

74.2 

65 

635 

SO 

72. S 

70.S' 

in.pt.  100 

1 10 

81.7 

70 

90s 

55 

88.2 

120 

98      . 

75 

92.7 

60 

96 

I2Im.pt.  100 

78.5m.pt  100 

6s  m. 

pt.IOO 

MgI,.6CH,C00  (iso)  CiHs 
in  Isobutyl  Acetate. 

MgWCHsCOO  (iso)  C,H 
in  Isoamyl  Acetate. 

11 

r. 

Gms.  MgIt.6<JUr 

COO  (iso)  C4H, 

per  xoo  Gms.  Sat.  Sol. 

Gms.  MgI|.6CHr 
f.                   tCOO  (iso)  C,Hn 

pet  100  Gms.  Sot.  aoL 

0 

lO-S 

0 

7-7 

20 

13.6 

30 

"5 

40 

17.6 

40 

30.9 

60 

24.9 

45 

25  5 

70 

33-7 

SO 

33-2 

80 

S2 

55 

47.8 

8S 

89 

575 

63 

87.5™*^^*         ^00 
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S<x.UBiLiTY  OF  Magnesium  Iodide  Compounds  with  Acetonitrilb,  Acetamidb 
^        and  Urethan  in  these  Liquids.    (Menschutiun.) 

MgIi.6CHiCN  M^I,.6CH,CONH,  MgI,.6NH,COOCH, 

in  Acetonitrile.  in  Acetamide.  in  Urethan. 

Cms.  Mf  Is.>  Cms.  Mgl«.-  Cms.  MgL.- 

*••     ^^S^cfr  *••      "^dst.      Solid  Phue.  t..«JJ,H.^OoSH.       g^p^ 
Sat.  Sol.                     Sat.  Sol.  Sat.  Sol. 

O        37*2  82  m.  pt.  of  acetamide  49  m.  pt.  of  urethan 

30        49.8        70  28      CH«C0NB«  45        27.5NH«C00CiHi 

SO      58.2      58        46.7    "  39      45 

70  67.9  49*  56.5  •+Mgl«.6CH,CONH«32*  51.8     «+Mgl«.NH,CX)0Ca 

75  71.7  80  63.4  llgIs6CH|C0NH«     40  55           MgIiJra»COOCA 

80  76.5  130  76  "                   60  64.7 

85  83  160  85.5  "                   80  78.8 

89      91.3     170        90.8  "  86      92.5  " 

i77t     100  "  87!  100  " 

*  Etttec.  t  m.  pt. 

MAGNESIUM  lODOMEBCUBATE  MgIs.2HgI,.7HiO. 

The  sat.  solution  in  water  at  17.8^  has  the  composition  MgIs.i.29HgIs.ii.o6HiO 
and  Sp.  Gr.  2.92.  (Duboin,  1906.) 

MAGNESIUM  DiLACTATE   Mg(CaisOi).6HaO  racemic,  Mg(C«HsOi).3HsO, 
inactive. 

Solubility  op  Racemic  and  op  Inactive  Magnesium  Dilactate  in  Water. 

(Jungfleiacb,  1913.) 

100  gms.  H^  dissolve  7  to  8  gms.  racemic  and  2.28  gms.  inactive  lactate  at  15*. 

MAGNESIUM  LAUBATE,  MYBISTATE,  PALMITATE  and  STEA&ATB. 

Solubility  of  Each  in  Several  Solvents,   jacobson  and  Holmes,  19x6.) 

Gms.  Each  Salt  Determined  Separately  per  xoo.Gms.  Solvent. 


Solvent 

f. 

MgLaurate 
(Cnl^00)r 

Mg  Myristate 

MffPalmiUte 

Mr  Steamte 

(CuH^00)r 

w.ai!- 

Water 

IS 

O.OIO 

0.006 

0.005 

0.003 

« 

25 

0.007 

0.006 

0.008 

0.004 

« 

35 

O.OIO 

0.007 

0.006 

0.007 

a 

50 

0.026 

0.014 

0.009 

0.008 

Abs.  Ethyl  Alcohol  15 

0.519 

0.158 

0.034 

0.017 

« 

25 

0.591 

0.236 

0.058 

0.023 

<< 

35 

0.805 

0.373 

0.085 

0.031 

« 

50 

1.267 

0.577 

O.151 

•  •  ■ 

Methyl  Alcohol 

15 

I   095 

0.571 

0.227 

0.084 

u 

25 

1. 108 

0.763 

0.36 

0.160 

it 

515 

•    •    • 

•    •    • 

0.50 

0.166 

Ether 

25 

0.015 

0.010 

0.004 

0.003 

Ethyl  Acetate 

15 

0.004 

0.004 

0.004 

0.004 

14 

35 

O.OII 

O.OIO 

0.007 

0.008 

tt 

50 

0.024 

0.021 

0.013 

■  •  • 

Amyl  alcohol 

15 

0.I9I 

0.086 

0.043 

0.014 

« 

25 

0.236 

O.I4S 

0.066 

0.018 

« 

35 

1. 481 

0.438 

0.104 

0.039 

« 

50 

4.869 

I  893 

0.263 

0.105 

Amyl  Acetate 

15 

0.II9 

0.063 

0.039 

0.029 

« 

25 

0.162 

0.073 

o'.045 

0.030 

fi 

34-6 

0.259 

0.105 

0.057 

0.046 

M 

SO 

1-939 

0.605 

0.216 

0.115 

MAaNKSIUM   HITBATE 
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Mg(NO,).. 


MAONBSIUM  NITEATB 


Solubility  in  Water. 

(Ftmk  —  Wlss.  Abh.  p.  t.  Rddumstalt  3,  437,  '00.) 


Gms. 


Mols. 


Mg(Ng^      ^^^^ 


—  20 

-18 


perxooGms.  perxoo 
HjO. 

6.6 


SohitioD. 

35-44 

36.19  7.0 

3S03  7.4 

3S03  7-37 

-  45  3950  792 

o      39  96  8.08 

+18      42.33  8.9 


Solid 


Gms. 


Mois. 


Mg(NO|)s      Ks(NO^ 
per  100  Gms.  perxoo  Mols. 


Mff(NO|)s4>HiO 
•t 


Mg(N0^.6H^ 


40 
80 
90 
89 

77 

67 


Solution. 

45-87 
53-69 

57-81 
63.14 

65.67 
67-55 

*  Reverse  curve* 


Sdid 
Phase. 


M«(NO|)sj6B^ 


(Fahrion,  19x6.) 
(Aasdin,  1873.) 


Sp.  Gr.  of  solution  sattirated  at  i8®  -  1.384. 

The  eutectic  is  at  —29^  and  34.6  gms.  Me(NOs)s  per  too  gms.  sat.  solution. 
Fusion-point  data  for  Mg(NOi)j  +  Zn(NOj)a  are  given  by  VasQev  (1909.) 
Results  for  Mg(NOs)j  +  HNOs  are  given  by  Demby  (1918). 

MAQNESIUM  OLBATB  (CH,(CH0isCH:;CH.CH,COO),Mg. 

One  liter  HiO  dissolves  about  0.23  gm.  oleate  (soap). 
100  gms.  glycerol  (J  1.114)  dissolve  0.94  gm.  oleate. 

MAONBSIUM  OXALATE  MgCi04.2HA 

One  liter  of  water  dissolves  0.3  gm.  MgCi04  at  18**  (conductivity  method). 

(Kohlrausch,  1905.) 

MAONESIUMj  OXIDE  MgO. 

Fusion-point  data  (quenching  method)  for  MgO  +  SiOt  are  ^iven  by  Bowen 
and  Anderson,  I9i4> 

MAQNESIUM  PHOSPHATE  MgHP04.3H,0. 

S(H.UBILITY  OF  MAGNESIUM  PHOSPHATE  IN  AqUEOUS  SOLUTIONS  OF  PHOSPHORIC 

Acid  at  25®.     (Cameron  and  Bell,  X907.) 

The  mixtures  were  constantly  agitated  for  two  months  and  the  clear  solutions 
analyzed  for  magnesia  and  phosphoric  acid. 


^of 

Gms.  per  Liter. 

Solid  Phase. 

Sat.  Sol. 

Gms.  per  Liter. 
MgO.       PA- 

Solid  Phase. 

S«t.SoL 

MgO. 

PA. 

•  •   ■ 

0.207 

0.486  lilgHP04.3H^ 

•   •   • 

109.5 

439 

MgHP04.3%0 

•  •  • 

0.280 

0.732 

u 

1.470 

122.6 

498 

tt 

•   •  • 

O.SS3 

1. 917 

•   •   ■ 

129.9 

546.5 

II 

•    •   • 

1.438 

4.8s 

•   •   • 

140 

584 

II 

X.006 

2.23 

7. 35 

1.595 

146.8 

6233 

(1 

1. 017 

4.73 

16.84 

•  •  • 

147.3 

625.9 

K 

1.042 

II. 19 

38.59 

•   •   ■ 

150.3 

645 .8 

M 

1.069 

17.33 

61.21 

•  •  • 

155.5 

680.7 

M       ^ 

1. 109 

26.09 

93.09 

•   •   ■ 

160 

700 

"     +MgH4(P04),.XHd0 

1. 144 

37.40 

130.7 

X.626 

87.1 

779.6 

MgH«(PO«)s.XH^ 

X.285 

75-5 

281.8 

1.644 

77.1 

809.6 

II 

1.654 

70.6 

835.1 

M 

MAGNESIUM  (Hypo)  PHOSPHATE  Mg,PsO«.i2H,0. 

One  liter  of  water  dissolves  0.066  gm.  hypophosphate.  (Saherr  z886.) 

One  liter  of  water  dissolves  5  gms.  magnesium  hydrogen  hypophosphate, 

MgHaPiO«.4HiO.  (Saker.) 

MAGNESIUM  SALICYLATE  Mg(C7HA)s.4H,0. 

100  gms.  sat.  solution  in  water  contain  20.4  gms.  salicylate  at  15**  (14.3  gms. 

Squire  and  Caines,  1905),  and  79.7  gms.  at  100  .  (Tamgi  and  Checchi,  1901.) 

100  gms.  90%  alcohol  dissolve  0.6  gm.  salicylate  at  15^-20^  (Squixt  and  Cainet,  1905.) 
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MAQNESIUM  8IUCATK  MgSiOs. 

Fusion-point  data  for  mixtures  of  MgSiOs  +  MnSiOa  are  riven  by  Lebedew 
(191 1).     Results  for  MgSiOs  +  Na«SiOs  are  given  by  Wallace  (1909}. 

MAQNESIUM  FLUOSIUCATB  MgSiF«.6H,0. 

One  liter  of  water  dissolves  652  gms.  of  the  salt^at  17.5**.    Sp.  Gr.  of  solution 
=  i.235t  (Stolh*,  1877.) 

MAQNESIUM  SUCCINATB  C4H«04Mg.5H,0. 

100  gms.  sat.  solution  in  water  contain  24.35  gms.  succinate  at  15^  and  66.36 
gms.  at  100^.  (Tanigi  and  Chfcrhi,  1901.) 

MAQNESIUM  SULFATE  MgS04.7H,0. 


Solubility  in  Water. 


(Results  by  several  investigators.   4th  Ed.  LandoltTand  Bdmstein,  "  TabeUen, 
1912.) 


•f 


f. 


-2.9 

-3.9 
+1.8 

10 

ao 

2S 
30 
40 

.48 

SO 

55 
60 

68 

80 

83 
99.4- 

164 

188 

(I)  dc 
(6)  Van 

X912;  (i 


Gms.  MgSO« 
per  xoo  Gms. 

Solid  Phase. 

V, 

Gms.  lifgSOi 
per  xoo  Gms. 

Solid  Phase. 

Sat.  Sol. 

Sat. 

Sol. 

Unstable  Portions  of  Curve. 

13  9 

i') 

Ice 

-8.4 

23.6 

S^\ 

loe 

19. 

h) 

"  +MgSO«.xaH^ 

-5 

19 

(") 

"  +MgS04.7HdOrhoiiib. 

21. 1 

(2)    ] 

^S04.x  aH^+MgSO«.7H^ 

0 

20.6 

(3) 

MgSO^.rH^  ihomb. 

23.6 

(3) 

MgSO«.7HdO  (rhombic) 

0 

25.8 

(3) 

^faeatfoml 

26.2 

(3) 

II 

+10 

27.9 

(3) 

M                                     U 

26.8 

(4) 

u 

ao 

30 

w 

M                                     «f 

29 

w 

K 

0 

29 

C3) 

MfS0|4i1V> 

31.3 

is) 

It 

xo 

29.7 

W 

M 

33 

(6) 

"  +MgS0«.6BW) 

20 

30.8 

(3) 

« 

33.5 

(7) 

MgS0«.6H/) 

30 

31.2 

in 

M 

34.3 

i^) 

II 

70 

37-3 

is) 

M 

35-5 

5) 

It 

80 

39- 1 

is) 

m 

37 

(8) 

"  +MgS04.HdO 

90 

40.8 

is! 

M 

38.6 

(9) 

MgSO«.HdO 

xoo 

42.5 

M 

40.2 

II 

40.6  (10) 

II 

29.3 

[;:i 

II 

20.3 

II 

. 

der  Heici 

1872; 

(2)  Cottrell  et  al,  xgoi; 

(3)  Loewel, 

X855; 

(4)  Basch.  1901:   (s)   Mulder: 

e,  1893 

;  (7)  Smith,  xgia;  (8)  Van't  Hoff,  1901;  (9)  Gciger, 

1904;  (xo)  MeyeriiolEer, 

i)  Etard 

,  XS94; 

(12)  Guthrie,  1876.    See  nlito  Tilden,  1 

[884. 

Data  for  densities  of  aq.  MgSOi  solutions  are  given  by  Barnes  and  Scott,  1898. 
Solubility  op  Magnesium  Sulfate  in  Aqueous  Solutions  op  Potassium 

SULPATB  AT  25*  and  VICE  VeRSA. 
(Van  KJooster,  X9X7.) 


Gms.  per  xoo  Gms.  Sat.  Sol. 


MgSO«. 

26.76 

26.67 

26.57 
26.36 

26.39 

18.76 

16.36 
14.27 


KtSO*. 
O 

1.68 
2.34 

4.02 
7.02 

8.43 
963 


Solid  Phase. 


Gms.  per  100  Gms.  Sat.  Sol. 


MgS0«.7H^ 


<i 


II 


M 


"  +MgK,(S04),.6H^ 
MgK|(S04)s'6HflO 


<i 


<« 


MgS04. 
13.26 

12.88 
12.68 
12.06 
10.69 
7.8 

4 
o 


K,S04. 

10.34 
10.51 

10.70 

10.77 

10.84 

II. 10 

11.03 

10.77 


Solid  Phase. 
MgEi(SQ,),.6HdO 


4( 


"     +K.SO4 

K.SQ, 


M 


100  gms.  95%  foftnic  add  dissolve  0.34  gm.  MgS04  at  19^ 


(Ascfaaa,  1913.) 
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SOLUBILITT  OF  MAGNESIUM  SULFATB  IN  MbTHTL  AND  EtHYL  AlCOHOLS 

(de  Bruya,  1893.) 

Solvent.         f.       Per  100  Cms.  Solvent.  Solvent.  t*.     Per  xoo  Gms.  Sdveat. 

Abs.  CH^H  18      1.18  sms.  KgS04  93%  Methyl  Ale.    17    9.7  gms.  U^SOi,7W> 

"  17     41         "     HgSOwH^     50%       "  "       3.4  4.1    " 

"  3-4    29        «  "  Abs.  CAOH  3    1.3    " 


Scx^uBiLiTT  IN  Aqueous  Ethyl  Alcohol. 

(Soiuff,  i86x.) 

Weight  per  cent  Alcohol  lo  20  40 

Gms.  I^S04.7H|0  per  100  gms.  solvent  64 . 7        27.1        i .  65 

Solubility  of  Magnesium  Sulfate  in  Saturated  Sugar  Solution  at  3I.25^ 

(Kdhkr,  1897.) 

100  gms.  saturated  aqueous  solution  contain  46.52  gms  sugar  +  14  gxn>« 
MgSO*. 

100  gma.  water  dissolve  1 19.6  gms.  sugar  +  36  gms.  MgS04. 

Data  for  the  system  magnesium  sulfate,  phenol,  and  water  are  given  by  Tim- 
mermans,  1907. 

Fusion-point  data  for  mixtures  of  MgS04  +  KsS04  are  given  by  Ginsberg, 
1906;  Nacken,  1907a  and  Grahmann,  1913.  Results  for  MgS04  +  NatS04 
are  given  by  Nacken  1907b. 


MAGNESIUM  POTASSIUM  SULFATB  MgK>(S04)s.6H«0.\ 

SOLITBILITY  IN  WaTER. 
CTobler,  1855-) 

t"=  o^       20^         30^        45*"       60^       75"" 

Gms.  MgKs(S04)s  per 
loogms.  HtO  14. 1      25         30.4      40.5      50.2      59.8 

100  gms.  HsO  dissolve  30.52  gms.  MgKi(S04)s.6H^  at  15^.  (Lotluui,  1909.) 


MAGNESIUM  SULFITE  MgSQ|.6HA 

10  gms.  cold  water  dissolve  1.25  gms.  sulfite;  100  gms.  boiling  water  dissolve 

0.83  gm.  (Hmev.  X875.) 

100  gms.  HsO  dissolve  l  gm.  sulfite  at  I5^  (Squise  ad  CaiaM,  z9os0 


MKGHESIUM  SULFONATES. 

Solubility  in  Water  at  20®. 

(Saadquist,  z9i3<) 

r»^— .,_,^-j  Gms.  Anhydfoai  Sill 

compound-  p„  ^^  (^  H^, 

Magnesium  -2-PheiiantIirene  Monosulfonate  6HsO  0.051 

.3.  "  "  4H^  o.n6 

"        -10-  "  **  SHiD  0.22 


MALAMTNIC  ACID  398 

PHALAMXNIC  ACm  CH,(OH)COOH:|CHsCONHs,  CHsCOO.NHt.CHCOOH. 

Solubility  in  Water  at  18''.   (Luu,  1902.) 


Compound. 

M.-pt. 

Gms.  per  xoo 
Gma-H^. 

(a)piii  Water 
C-i,  1-9. 

d  P  Malaminic  Acid 

149 

7. 52 

+9.70 

I 

149 

7.50 

-9-33 

f 

148 

4.02 

•  •  • 

MALUC  ACm  COOHCH:CH.COOH   (see  also  p.  304). 

Solubility  in  Several  Alcohols.    (Timofeiew,  1894) 


Cms. 

Gmi. 

AkohoL 

4.          (CHCOOH), 
*  *         per  xoo  Gms. 
Sat.  Sol. 

Almhol. 

f. 

(CHCOOH). 

per  xoo  Gins. 

SatSoL 

Methyl  Alcohol 

22. S           41 

Propyl  Alcohol 

0 

20 

Ethyl  Alcohol 

0                30.2 

« 

22.5 

24 -3 

« 

22.5           34.4 

Isobutyl  Alcohol 

0 

14.2 

it 

22.5 

17. S 

i9.r. 

19'.  « 

19^ 

1 5^     (Wester  ft  Bruins,  X894.) 

~  M  tt 


Data  for  the  distribution  of  maleic  acid  between  ether  and  water  at  25®  are 
given  by  Chandler,  1908. 

Freezing-point  data  for  mixtures  of  maleic  acid  and  /  mandelic  add  are  given 
by  Centnerszwer,  1899. 

MALIC  ACm  /  COOH.CHtCHOHCOOH. 

loogms.  methyl  alcohol  dissolve  124.8    gms.  malic  acid  at   o^  (Tiniofeiew,  1894.) 

tT  14  11  II  .^L  .  II  II  II  ,^   ,0  „ 

"  ethyl  "  "  914 

"  propvr     "  "  54 

"  dichlorethylene  "  0.009 

"  trichlorethylene  "  o.oio  "         "        "       is*. 

^  Distribution  op  Malic  Acid  between  Water  and  Ether.  CPinnow,  19150 
Results  at  is"*.  '  Results  at  25.5^ 

Gm.  Mols.  Acid  per  Liter:  .      p^-  Gm.  Mols.  Add  per  Liter.  ^^  /*«-« 

R^Uyer.         Ether  Uyer.  I^»«- Cocff.  H«0  Uyer.        Ether  Uyer.  ^^^«^^*** 

0.564  0.0091  62  I -179  0.0172  68.4 

0.288  0.0045  64  0.582  0.0082  71 

O.I5I  0.0024  62.9  0.293  0.0040  73 

0.967  0.0157  61.6  0.142  0.0020  71 

Freezing-point  data  for  i  malic  add  +  ^  mandelic  add  are  given  by  Cent- 
nerszwer,  1899. 

MALONIC  ACm  CHi(COOH),. 

Solubility  in  Water. 

(Klobbie,  1897;  Miczynski,  x886;  Henry,  1884;  Lamoimrax,  1898, 1899.) 


*  Average  curve  from  results  of  K.,  M.,  and  H. 

100  gms.  95%  formic  add  dissolve  2242  gms.  malonic  add  at  19.5^  (Ascfaan,  19150 


t* 

Gms.  CHt(COOH)t  per  xoo. 

t* 

Gms.  CHi(COOII)t  per  leo. 

•  • 

Gms.  Solution.* 

'  ce. 

Solution  (L.)^ 

w  . 

Gms.  Solutioii.* 

OC. 

Solution  (L.). 

0 

52 

61 

SO 

.     71 

93 

10 

56.5 

67 

60 

745 

100 

20 

60.5 

73 

70 

•    •    . 

106 

2S 

62.3 

76.3 

80 

82 

•  •  • 

30 

64 

80 

100 

89 

•  •  • 

40 

68 

86. s 

133  m. 

pt.  100 

•  •  • 
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MALONIC  ACID 


SoLUBiLinr  OF  Malonic  Acid  in  Alcohols. 


(TimoCeiew,  1894-) 
Cms. 


AkohoL 


Methyl  Alcohol 


<c 


<c 
u 
a 
n 


Ethyl  Alcohol 


tt 

M 
(I 


tt 
tt 
it 


r. 

-18.5 

-IS 
o 

+19 

+19. 5 
-18.5 

-IS 
o 

+19 


CH«(COOH)i 

per  xoo  Gffis. 

Sftt.  SoL 

42.7 

43S 

47.3 

52.5 

53-3 

30 

30.7 

35.3 
40.1 


Alcohol. 


r. 


Ethyl  Alcohol 
Propyl  Alcohol 


tt 
tt 
tt 
tt 


tt 
tt 
tt 
tt 


Isobutyl  Alcohol 
tt  tt 


+19  5 
-18.S 

-IS 
o 

+19 

+19.  S 

o 
19 


Gins. 
CHgCCOOH), 
pcriooGmt. 

Sat.  Sol. 

41.3 

19. 5 
30.3 

a4-3 

39.  S 

30  7 
17.5 

31.3 


Solubility  of  Malonic  Acid  in  Ethbr. 

(Klobbie,  1897.) 


r. 

Gdu.  CHi(CXX)H). 

per  xoo  Cms. 

Solution. 

0 

6.35 

10 

7.74 

30 

9 

2S 

9-7 

f. 

30 

80 

90 


Gim.  CH|(COOH)i 

per  xooGms. 

Solution. 

10.5 
33 

39 


f. 

zoo 
110 

Z20 

133  m.  pt. 


Gnu.  CHt(COOH)t 

per  xoo  Gms. 

Solution. 

46 

S6 

70 

100 


zoo  gms.  saturated  aolution  of  malonic  acid  in  pyridine  contain  14.6  gms.  at  36^. 

(Holty,  X90S.) 

•   Solubility  of  Substttutbd  Malonic  Acids  in  Watbr. 

(Lamooxouz,  X899.) 
Gmt.  per  xoo  cc.  Saturated  Aqueous  Solution. 


V. 

O 
IS 

30 


Malonic 
Add. 

61. 1 

70.3 

76.3 
92.6 


Methyl 

Malonic 

Add. 

44.3 

S8.S 

67.9 

91. s 


Ethyl 

Malo'^ic 

Add. 

52. 8 
63.6 
71.2 
90.8 


uProf^ 

Malomc 

Add. 

45-6 
60.1 
70 

94.4 


»But]rl 

Mabnic 

Add. 

II. 6 

30.4 
43.8 

79.3 


Iso  Am^ 

Malonic 

Add. 

38. 5 
51.8 

79.3 
83.4 


Distribution  of  Malonic  Acid  bbtwbbn  Ethbr  and  Water  at  35^ 

(Chandler,  1908.) 


Mob.  Acid  per  Liter. 


H^  Layer. 

o. 1478 

O.II3I 
0.0863 
0.0331 


Ether  Layer. 
0.0135 
0.0102 
0.0076 
0.0037 


^    .    Cone.  HjO 
^^- Cone.  Ether 

10.94 
11.07 
11.38 
13.33 


Dist.  Coef. 

corrected  for 

Ionization. 

9.86 

9.79 
9.86 

9.83 


MANDEUC  ACm  CeHi.CH(OH)COOH  «and<i 

Solubility  in  Several  Solvents. 


Sdvcnl. 

Water 


Methyl  Alcohol 

t€  it 

Ethyl  Alcohol 
tt  tt 

Propyl  Alcohol 

tt  tt 

95%  Fonnic  Add 


30 

30 

O 
16.5 

O 
16.5 

o 

16.5 

19 


Gms.  CcHiCHOHCOOH 

per  xoo^Gms.  Sat.  Sol. 

15.95    (inactive  add) 

19.17    (deztxoadd) 

51.  Z      (hiactive  add) 

64.9 

46.7 

S3  6 

35 
43 
40 


Authority. 
(SchloaBbecK,  1900.) 


M 


(Tfanofdew,  1894.) 


M 
M 
M 


(Aiduui,  19x3.) 


BfiANDEUC  ACm 


400 


Freezing-point  Data  (Solubility »  see  footnote,  p.  i)  Are  Givbn  for  the  FoI/- 
LOWiNG  Mixtures  of  Mandblic  Acid  and  Other  Compounds. 


(Adziani,  1900.) 
(CeotaerBzwer,  1899.) 


d  Mandelic  Add  +  /  Mandelic  Acid 

i         "  Methylester  +  /  Mandelic  Methylester 

i         **  Isobutylester  +  /  Mandelic  Isobutylester 

**  Add  +  Dimethylpyrone  (Kendall,  z9X4-) 

I         **  I  Menthylester  +  a  Mandelic  /  Menthylester  (Findlay  and  Hirkimnii,  ipcy. 


« 


*i 


Menthyl  BfiANDKLATBS. 


SOLUBILITT  IN  EtHYL  AlCOHOL. 
(Findlay  and  Hickmans,  1909.) 


Solvent. 

f. 

Cms. ; 
Cms.  ^ 

per  xoo 
Solvent. 

Solid 
Phase. 

Solvent. 

V. 

Cms.  Solvent.      Sohd 
i    ,        — = — >  Phase. 

L. 

D. 

L. 

u. 

80%  Alcohol 

35 

•   ■   • 

1.08 

D 

80%  Alcohol 

10 

•    •    m 

0.287     ^ 

«* 

35 

3.19 

. .  • 

L 

ct 

10 

0.595 

...                    A« 

35 

0.80 

0.80 

R 

tt 

10 

0.184 

0.184             ^ 

• 

35 

0.544 

1.3s 

D+R 

« 

10 

0.404 

0.291    D+« 

35 

2.83 

0.60 

L+R 

« 

10 

0.505 

0.088  L-^-R 

25 

•   •    • 

0-595 

D 

Abs.  Alcohol 

0 

•    ■    • 

X.06        D 

25 

1.64 

•  •  • 

L 

(( 

0 

1-93 

L 

25 

0.448 

0.448 

R 

(( 

0 

0.625 

0.625      R 

25 

0.321 

0.882 

D-^R 

<( 

0 

0.535 

0.915    D-k-R 

25 

1.19a 

0.267 

L+J? 

« 

0 

1.03 

0.54     L+JC 

•  d«- 0.85x7. 
P  -  /  menthyl  d  mandelate,  [ajp"-*  =  —945*  in  alcohol. 
X  »  /  menthyl  /  mandelate  [ot]j^  —  — 140.92°  in  alcohol. 
R  —I  menthyl r-mandelate  [o]^"-*  =  —75.03  in  alcohoL 

UANOANESE  BORATE  MnH4(B0i)s. 

SOLUBILITT   IN  WaTER  AND   IN  AqUBOUS   SaLT  SOLUTIONS. 

(Hartley  and  Ramage  —  J.  Ch.  Soc.  63.  X37t  '93*) 

Grams  MnH4(B0i)s  per  Liter  in  Soluticoa  ot:' 


t\ 

H^  + 

Na,SO«             NaaSO« 

NaQ 

Ca(3t 

trace 

(0.2  Cms.         (90  Gms. 

(90  Gms. 

(so  Gms. 

NasSO«. 

per  liter).        per  liter). 

per  liter). 

per  liter). 

14 

0.94 

1.7 

•    •    • 

•    •    ■ 

18 

•    •    ■ 

0.77 

I -31 

2.91 

40 

0.50 

0'6g  (52*^)  0.65 

•     ■     • 

2.44 

60 

•    •    • 

...            0.36 

0.60 

2.25 

80 

008 

0.12 

0.29 

I -35 

MANQAMISE  BBOBODE 

MnBrs. 

Solubility  in  Water 

• 

(Etard,  1894.) 

Gin8.MnBni          jq^l^ 

Gms.  MnBtn 

5MiH 

t*. 

per  xoo  Cms.          p,^                 f. 
Solution.            *™*- 

per  xoo  Gms. 
S<4utioD. 

Phase. 

—20 

52-3 

liinBra^H^          40 

62.8 

liinBi^^ 

—  10 

54-2 

SO 

64  5 

w 

0 

56. 0 

60 

66.3 

M 

10 

57-6 

70 

68.0 

M 

20 

59  5 

80 

69.2 

Mnllr.sH| 

25 

60.2 

90 

693 

M 

30 

61. X 

"            100 

69.5 

m 

40I  MANGANESE  CARBONATE 

MANGANESE  CARBONATE  MnCQi. 

Ooe  liter  water  diaeolves  5.659.10"^  mob.  MnCOi  -  0.065  gm.  at  25®. 

(Ageno  and  Valk,  x9xx.) 

MANGANESE  CHLORIDE  MnCb. 

Solubility  in  Watbr. 

(Etazd;  Dawioii  and  Williams  — Z.  physik.  Chem.  3z»  63,  '99.) 

"  Moh-Mna.  SoHd 

per  xoo  Mols.  OtO.      Phase. 

MaCla^HiOa 


%\ 

&j^^ 

Water. 

er  100  uxwn 
Solntiao. 

— ao 

53-8 

35  0 

—10 

58-7 

37  0 

0 

63 -4 

388 

+10 

• 

68.1 

40.5 

20 

73-9 

425 

«S 

I. 4991 

77.18 

43  SS 

30 

1.5049 

80.71 

44.68 

40 

i.534« 

88.59 

46.96 

50 

1-5744 

98.15 

49-53 

57-65 

1.6097 

105.4 

51 -33 

60 

I. 6108 

108.6 

52.06 

70 

I .6134 

no. 6 

53  52 

80 

112. 7 

52.98 

90 

114. 1 

53  a 

100 

"5-3 

53-5 

Z20 

118.8 

5^-3 

140 

"9-5 

SS-o 

11.08  •• 

"•55 

12.69  - 

14.05 

15.10 

15-55  Mnas.tH|0 

15-85 
16.14 


One  liter  of  water  dissolves  87.0  grams  MnCl,.    One  liter  of  sat.  HCl 

dissolves  19.0  grams  MnCl»  at  12^.  (Ditte  —  Compc.  rend.  9a,  a4j,  >8x.) 

Equilibrium  in  thb  System  Manganese  Chloride,  Potassium  Chloridb 

AND  Water.    (SOas^xgis) 

Cms-  per  xoo  Gm&.  Cms.  per  xoo  Gina. 
*••            ^t.Sol-             Solid  Phase.          f.  Sat.  Sd.  SoUd  Phase. 

MnCli.       Ka.  MnCli.    .   KCl. 

6         40.23       ...     MnCl|.4l]f0  52.8  50.14       6.OlMnCk.4Hfl0+MnClt.3H«0+x.x.a 

6         35-94       9-41     "  +x.x-3+KCl   58.3  51.72       ...         MnCI,.4Hs0+MnCl|.aH^ 

6  ...        23.06  KQ  62.6  51.86       ...  MnClt.3HfO 

28.4     44.46       ...     MnCl|.4HfO  62.6  49.95       6.67  "  +i.i.a 

28.4     43.28       8.66     "  +X.X.2  62.6  44.05     12.49       x.x.a+MnClt.aKCl.aH,0 

28.4     38.65     13.79     "  +x.2.a+Ka   62.6  36.85     18.77  MnCl|.3KC1.2^+MnCl«.4Ka 
28.4        ...        26.91            KQ               62.6        ...        31.57  KCl 

I.I.2  =  MnCU.KCl.2H1O.      1.2.2  «  MnCl,2KC1.2H,0 
100  cc.  anhydrous  hydrazine  dissolve  13  gms.  MnCli  at  room  temp. 

(Welsh  and  Broderson,  191 5). 

Fusion-point  data  for  MnCIs  +  SnCli  (Sandonnini,  1911),    MnCls  +  SnCls 
(Sandonmni  and  Scarpa,  191 1),  MnCli  +  ZnCls  (Sandonnini,  19 12  and  1914). 

MANGANESE  CINNAMATE   (C.HiCH:CHCOO)sMn. 

100  gms.  HtO  dissolve  0.26  gm.  manganese  cinnamate  at  26**.       (De  Jong,  X909.) 

MANGANESE  FLUOSIUCATE  MnSiFe.6HiO. 

100  gms.  HsO  dissolve  140  gms.  salt  at  17.5^.    Sp.  Gr.  of  solution  »  1.448. 

(Stdba,  X883  ) 

MANGANESE  HYDROXIDE  Mn(OH),. 

One  liter  HtO  dissolves  2.15.10"*  gms.  mols.  Mn(OH)i  at  18^. 

'  (Sackur  and  Fritzmann,  1909.) 

One  liter  HtO  dissolves  2.10.10"^  gms.  mols.  Mn(OHi)  at  18°.         (Tamm,  19x0.) 
The  determination  of  S.  &  F.  was  made  by  the  neutralization  method  of  Kuster, 
that  is,  by  determining  the  conductivity  minimum  on  adding  Ba(OH}s  to  MnS04 
solution  and  calculating  the  Mn(OH)s  remaining  in  solution. 


UANOAMUE  HTDBOXmi 


4W 


Solubility  of  Manganese  Hydroxide  in  Aqubqus  SoLimoNS  or 

Organic  Salts. 

(Tamm,  1910.) 

(35  cc.  of  the  neutral  salt  solution  +  ^  cc.  of  aqueous  suspension  of  Mn(OH)s 
were  shaken  different  lengths  of  time.    Temp,  not  stated.) 

100  cc.  sat.  solution  in  i  n  sodium  tartrate  solution  contain  0.053  gm.  MnaOt. 
100  cc.  sat.  solution  in  i  n  sodium  malate  solution  contain  0.03a  gm.  MtuPa. 
100  cc.  sat.  solution  in  i  »  sodium  citrate  solution  contain  0.095  V^  Mni04. 

UANQANESE  lODOMIBCUaATB  3MnI,.5HgIi.2oHA 

A  saturated  solution  of   the  salt  in  water  at   17*  has   the   composition 
1.4  MnI|.HgI|.io.22HtO  and  density  2.98.  (Dubdn.  1906.) 

UANGANESX  NITRATB  Mn(NO,)i. 

Solubility  in  Water. 

(Funk  —  Wi«.  Abh.  p.  t.  RdchuisUlt  3»  4381  '00.) 

Gms.  Mols. 

«•      B£n(NO^  Sin(NOt)t 


-29 
-26 
—  21 
-16 

-  S 
o 

+  n 


ms.  Sol 
43.29 

43IS 
44*30 

45-52 
48.88 

50-49 
54.50 


too        per  xoo 
.  Mols. 


SoUd 
Phase. 
H,0. 

7.37      Mii(N04),.6BgO. 

7.63 

8.0 

8.4 

9.61  « 

10.3  - 

12.0  •• 

Sp.  Gr.  of  solution  saturated  at  i8^  —  1.624. 
The  Eutec  is  at  ^36**  and  40.5  gms.  Mn(NOi)i  per  100  gms.  Sat.  Sol. 

MANQANESB  OXALATE  MnC^4.2HiO. 

Solubility  in  Aqxteous  S(x.utions  at  25'. 

(Hauser  and  Wirth,  1909) 


*•. 

Gms.          Mob. 
MnCNOi),  Mn(NO|),             Solid 

^ 

per  TOO       per  xoo               Phase. 
Gms.  Sol.  MdsilsO. 

18. 

57-33      13 -5      Mh(N0|),.6H^. 

25 

62.37    1^-7 

27 

65 .  66      19.2      Mi(NQi),^HgO. 

29 

66.99    20.4 

30 

67.38  20.7 

34 

71.31   24.9 

35-5 

7682   33.3 

In  Oxalic  Acid     In  Ammonium  Oicalate 
Solutions.  Solutions. 

Per  1000  Gms.  Sat.  Sol.    Per  1000  Gms.  Sat.  Sol. 


In  Sulfuric  Add 
Solutions. 
Per  xooo  Gms.  Sat.  Sol. 


'G.MoIs. 

Gms. 

G.  Mols. 

Gms. 

Normality 

Gms. 

Solid  Phase. 

(COOH),. 

Mn(COO),.  (NHOtCCOO),. 

Mn(COO),. 

H,S04. 

Mn(C00)s. 

0 

0.312 

0.005 

0.338 

0.025 

1.825 

MnC^4.aH^ 

0.0125 

0.759 

0.025 

0.479 

0.24 

8.850 

M 

0.025 

0.930 

0.050 

0.761 

I 

25-955 

M 

0.050 

1.080 

0.125 

1.789 

2.389 

51.080 

ft 

0.125 

1.396 

0.24s 

3  970 

2.987 

60.109  MnC«04.3H,0+(C0OH)t 

0.25 

1.708 

0.245 

4.005 

3  952 

73.200 

<l 

0.49 

2.081 

0.281 

4.650 

4.500 

82.401 

M 

Results  are  also  given  for  the  solubility  of  MnCt04.2HsO  in  aq.  solutions  of 
HsS04  containing  also  about  0.25  gm.  mols.  free  oxalic  acid  per  liter  at  25^ 

BCANOANESE  OXIDE  MnO. 

Fusion-point  data  for  mixtures  of  manganese  oxide  and  silicic  acid  are  given  by 
Doernickel,  1907. 

UANQAMESE  (Hypo)  PHOSPHITS  Mn(PH,0>)>H,0. 

100  gms.  HsO  dissolve  15.15  gms.  salt  at  25**,  and  16.6  gms.  at  b.  pt.    (U.  S.  P.) 

BCANOANE8E  SnJCATB  MnSid. 

Fusion-point  data  for  mixtures  of  manganese  silicate  and  titaoate  are  given  by 
Smolenskyj  1911-12. 
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MANGANB8B  8ULFATB  MnSO*. 

Solubility  in  Water. 


tticn^J.  Fhyiic 

.  Ch.  4t  651 

,  '01;  Richarda  and  Frapcie  — 

Am.  Ch.  T.  a(L  • 

rT.  %i 

.   Tlie  temln 

letMTger  —  Am.  Ch.  T.  15,  . 
m&nued  by  R.  ami  FO 

M5.  '93*  were  ahoirn  to  be  incorrect  by  Cottrell,  and  thia  conchiaioB 

Gnins  MnSO«  per 

GnunaMhSOi  per 

f.               100^ 

Gnu. 

Solid  Phaae.              t\ 

zoo 

Gma. 

SoHdPlMM 

Water. 

Soltttioar 

Water. 

Sotutkn.' 

xo      47  96 

32  40 

MiiSQi.7%0            16 

63-94 

38 -99 

MnS0li.4H|O 

0      53-23 

34.73 

18.5 

64.19 

39 

10 

l« 

S      56-24 

35-99 

25 

65   32 

39 

S3 

M 

9      59-33 

37-24 

30 

66.44 

39 

93 

« 

13        61.77 

38.19 

39-9 

68.81 

40 

77 

• 

14-3  63.93 

39.00 

49-9 

72.63 

42. 

08 

M 

5      58-06 

36.69 

IjinSOtA-sHaO            41.4 

60.87 

37 

.84 

MaSO«.BaO 

9      59-19 

37-18 

50 

58   17 

36 

,76 

M 

15      61 .08 

37-91 

•                     60 

55-0 

35 

49 

M 

2$        64.78 

39-31 

-                     70 

52.0 

34 

22 

M 

30        67 . 76 

40.38 

*                     80 

48.0 

3a 

43 

M 

35-5  71-61 

41.74 

90 

42.5 

29 

83 

N 

ZOO 

34-0 

»4 

.24 

M 

SOLUBILITT  OF  MaNGANBSB  SULFATE,  COPPBR  SULFATE  MiXED  CRYSTALS 

IN  Water  at  iS*. 

(Stortenbecker,  1900.) 


Mob.  par  xoo  Mola.       Mol.  per  cent 
Hap.  Cuin: 

Cu.  Mn.        Solution.     Cryatala. 

Solid  Phaae,  CttMnSO«.5H|0.  Tridinic. 

a. 282    o         100        100 


2.23     0.44 


•  I  • 

•  •  • 

1-54 

1 31 


376 

•  •  • 

4.70 


[1.06      5.58 


905 

835 
74.1 

57-7 
31  o 
29.0 
26.1 
21.8 
21.2 
20.0 

15-9 
13-9 


97-3 

95-1 
81.3 

•  •  • 

70.4 


Mola.  per  100  Mob. 
H»0. 

Cu. 


Mol.  per  eent 
^^^  Cnint 

Mn.  '      Solution.    Oyatah. 

Solid  Phaae,  CuMhSO«.5HtO.  THcBnic. 


[o-73     6.37      10. 27    10. 5I 

0*34     703        4.60 

2.31      2.15 

7.375      0.0        0.0 

Solid  Phaae.  CaMnS04.  Monodinic.  7HA 

28.2* 


42.6 

34.4 
22.9] 

15-2* 

*  Indicatea  meta  atabil  polntf . 


[1.06      5.58 

•    •    •  •    •    • 

[073       6.37 

•  •  •  ... 

...  ±8 


20.4 

159  23. 5I 

12.45  20.8 

10.27  16.0] 

4.6Q  5.8* 


0.0 


0.0 


CuMnS04.5HiO  »  100-90.8  and  2.1  i-o  mol.  per  cent  Cu. 
CuMnS04.7HsO  »  37.8-4.92  mol.  per  cent  Cu. 


Solubility  of  Manganese  Sulfate  in  Glycol. 
>ioo  gnu.  saturated  solution  contain  0.5  gm.  MnSO*.  (do  Coninck,  1905O 


MANGANESE  SULFATE 
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Solubility  of  Manganese  Sulfate  in  Aqueous  Solutions  of 
.Ammonium  Sulfate  at  25**  and  50®    and  Vice  Versa. 

(SchretneniakezB,  1909.) 


Results  at 

25'. 

• 

Results  at 

50*. 

GiiiB.per  100  Gms. 

Gms.  per 

EooGms. 

Solid  PhMe. 

Sat. 

Sol. 

Solid  Phase. 

HnSOv       (NH«),S0« 

MnSO«. 

(NH4)sS0«. 

39.3             0 

MnSOvSH^ 

36.26 

0         \ 

MiiS0«.Hy0 

38.49           3.64 

"      +Di 

35.35 

2.95 

"+D1.1 

33.44           4.91 

!>■ 

30.57 

5.14 

Dia 

22.06            9.65 

It 

16,86 
6.92 

17.62 

M 

9.02          20.36 

M 

35.98 

M 

2.91         37.42 

ti 

6.29 

39.71 

M 

1.75         42.58 

«      +(NH4)tS04 

5- 70 

43.24 

"  +(NHi),S04 

1.77         43.24 

(NH4)iS04 

3.49 

44.02 

(NH4)iSq, 

0                43.4 

" 

0 

45.7 

«• 

Dt  -  MnS04.(NH4)sSO;.6H20. 

D,.i  - 

(MnSOOiCNHOiSO*. 

S(H.UBiLiTT  OP  Manganese  Sulfate  in  Aqueous  Solutions  op  Sodium 

Sulfate  'at  35**  and  Vice  Versa. 

(SchKinemakeis  and  Provije,  19x3.) 


Gms.  per  loo  Gms. 


'iS. 


Gms. 


Sol. 


Solid  Phase. 


100  Gms. 


MnS04. 
39.45 
33.92 
33. <^ 
32.92 

31.05 
27.67 

22.14 
14.58 


Na«S04. 
O 

5.23 

7.97 

7.42 

9.20 

10.76 

14.28 

20.01 


M]iS04.HdO 


« 


"  +(MnS04)t.(NatS04)M 

II  u 

(MnS04)t.(Na»S04)u 
<i 


MnS0«. 
13.96 
12.19 

10.45 
7.43 
5-69 

5-11 


Na,S0«. 

21.91 

22.49 

23.41 
26.58 
29.31 

30.52 


1  Solid  Phase. 

(MnS04),.(Na,S04),.    ^^^ 
*'  +MnS0«(Ns«S04)a 

MnS04-(NaS0J« 

M 
41 


It 


+Na,S04 


2.96     31.33 

o  33 

Data  for  the  solubility  of  mix  crystals  of  manganese  and  zinc  sulfates  between 
o®  and  39®  are  given  by  Sahmen,  1905-06. 


Solubility  of  Manganese  Sulfate  in  Aqueous  Ethyl  Alcohol. 

<Schretnemakers,  1909;  Schieinemakerslaiid  Deuse,  1912.) 


Results  at  25' 

Gms.  per  100  Gms.  Sat.  Sol. 
QHtOH.  MnSO*. 

o  39.3 

6.81  33.72 

liquid  byeis  separate  here 

53.09  1.23 

57-39  0.56  ^ 

76.70         o 


SoUd  Phase. 
MnS04.5H/)j 


Results  at  50* 

Gms.  per  xoo  Gms.  Sat.  Sol. 


II 


ti 


II 


M11SO4.H/) 


CH»0H. 

O 

6.67 
16.02 
22.63 

36.47 


MnS04. 
36.26 

28.12 

18.75 

12.54 

4.12 


Solid  Phase. 

lfnS04J%0. 
i« 

f« 

fi 


Composition  of  the  liquid  layers. 

Water  rich  Layer.  C|Hi0H  rich  Layer. 


The  following  reciprocally  saturated  meta- 
stable  solutions  were  obtained  at  50^. 


%CH.OH. 
6.81  ' 
8.48 
15.02 


%MnS04. 

33.72* 

31.51 
22.61 


%CH40H.  %MnS04. 
53.09        1.23* 

49.76        1.83 
32.75        8.01 


Water  rich  Layer. 
%CH,0H.     %MnS0;. 


5.68 

7.69 

8.70 

11.85 


CjHjOH  rich  Layer. 
%CHgOH.  %MnS04: 


34-95 

30.99 

29.20 
24.84 


53.64 
45.83 
41.93 
35-15 


0.97 

2.19 

3. II 

5.95 


*  These  liquids  in  contact  with  MnS04.sHtO. 

Similar  data  are  also  given  for  30**  and  for  35®.     Both  stable  and  metastable 
liquid  pairs  were  obtained  at  these  intermediate  temperatures. 
Additional  data  for  this  system  are  also  given  by  Cuno,  1908. 
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Solubility  of  Manganese  Sulfate  in  Aqueous  Ethyl  Alcohol  (con.). 
Composition  of  the  conjugated  liquids  in  contact  with  excess  of  solid  salt. 


f. 

CsHiOH  rich  Layer. 

Aqueous  rich  Layer. 
^CaHiOH.           %MnSO;. 

Solid  Phase. 

%CAOH. 

%  MnSO;. 

lO 

37.06 

5.44 

13.78 

25.25 

MnSO«.5UsO 

IS 

44.56 

2.79 

925 

29.79 

u 

17- 

47.11 

2.22 

8.53 

30.88 

« 

ai 

53. 55 

1. 10 

6.10 

35.0s 

;           « 

25 

53.09 

1.23 

6.81 

33  72 

tt 

30 

45.20 

2.49 

8.69 

30.15 

MnS04.HtO 

31 

43-90 

2.74 

8.47 

30.10 

« 

35 

41.71 

3-44 

9.24 

28.61 

« 

37 

38.26 

4.84 

11.03 

26.47 

(( 

41 

34.01 

5.86 

"93 

24.97 

(1 

42 

32.37 

6.89 

13.57 

23.09 

it 

43 

31-42 

8.51 

14.33 

22.01 

it 

Data  for  the  solubility  of  manganese  sulfate  and  potassium  iodate  in  methyl 
alcohol  are  given  by  Karplus,  1907. 

S(H.UBILITY  OF  MANGANESE  SULFATE  IN  AqUEOUS  EtHYL  AND  PrOFYL 

Alcohol  Solutions  at  20®. 

(Linebarger,  1893;  Snell,  1898.) 


of  Akohol 

GiH.  H11SO4  per 

xoo  Gms.  Aq. 

Cone,  of  Alcohol 

Gma.MnS04 

pcf 

100  Gms.  Aq. 

'EtlqrlAlc. 

Propyl  Ale. 

in  Wt.  per  cent. 

Ethyl  Ale. 

Propyl  Ale. 

34 

95 

6 

44 

3-3 

1.9 

36 

7.2 

4.6 

48 

2.2 

1.4 

38 

S-8 

35 

52 

1.4 

I.I 

40 

4-7 

2.8 

100  cc.  anhydrous  hydrazine  dissolve  about  i  gm.  MnS04  at  room  temp. 

(Welsh  and  Broderson,  19x5.) 

Fu^on-point  data  for  mixtures  of  MnS04  +  KsSOi,  and  MnSOt  +  NasS04  are 
given  by  Calcagni  and  Marotta,  1914. 

UANOANESE  SULFIDE  MnS. 

One  liter  sat.  solution  in  water  contains  71.6.10"*  mols.  MnS  =  0.00623  gm. 
per  liter  at  18^  by  conductivity  method.    (Weigel,  1907;  see  also  Bnmer  and  Zawad^,  1909.) 

MANQANESE  Potassium  VANADATE  MnKV»Oi4.8H20. 

100  gms.  HiO  dissolve  1.7  gms.  salt  at  18^.  CRadan,  1889.) 

MANNITOL  CHsOH(CHOH)4CH,OH. 

Solubility  in  Water. 

(Fiadlay,  1902.) 

^    Gms.  CHiOH(CHO|n«CH/)H  m    Gms.  CH^HCCHOrotCHfOH 

per  Kx>  Gms.  afi.  '  per  xoo  Gms.  H^O. 

o  7.59 

10  1 1  •  63   (X3-94  gms.  Campetti,  x9ox> 

20  17.7^    (X8.98  gms.  Campetti,  x9ox> 

24.5  20.96 

30  25.4 

35. 8  29.93 

100 gms.  alcohol,  Sp.  Gr.  0.905,  dissolve  i  .56  p:ms.  mannitol  at  14^.  (Emaemann,  1876.) 
Data  for  the  solubility  of  mannitol  at  high  pressures  are  given  by  Cohen, 

Inouye  and  Euwen,  19 10. 

100  gms.  sat.  sol.  in  pyridine  contain  b.47  gm.  mannitol  at  26^.  (Holty,  1905.) 
100  gms.  aq.  50%  pyridine  dissolve  2.46  gms.  mannitol  at  20-25^.  (Dehn,  x^x?) 
Data  for  the  ternary  systems  mannitol  +  succinic  acid  nitrite  +  water  and 

mannitol  +  triethylamine  +  water,  are  given  by  Timmermans,  1907. 


40 

so. 8 
60 

35-4 
46.69 

60.01 

70 
80 

74-5 
91  5 

100 

133  I 

MERCURY  ACETATE  406 

MERCURY  ACETATE  (ic)  Hg(CsH,Ot)s,  (ous)  Hgi(C>H|Oi)i. 

100  gms.  water  dissolve  25  gms.  mercuric  acetate  at  10^. 
100  gms.  water  dissolve  0.75  gm.  mercurous  acetate  at  13^. 
100  cc.  anhydrous  hydrazine  dissolve  about  2  gma,  mercurous  acetate  at  room 
temp,  with  precipitation  of  Hg.  (Webh  and  Brodenon,  1915-) 

MERCURY  BENZOATE  (ic)   (C«HiCOO)sHg.?H,0. 

100  gms.  HiO  dissolve  1.2  gms.  mercuric  benzoate  at  15®  and  2.5  gms.  at  100^. 

(Tanisi  and  CheocU,  i90z.) 

MERCURY  BROMIDE  (ic)  HgBr,. 

Solubility  in  Watbr. 

9  1.06  (Laastigne,  X87&) 

25  0.61  (ShemU,  1903.) 

100  20-25  (Laaaaigiie.) 

Mercurous  bromide.    One  liter  sat.  aq.  solution  contains  0.000039  gm.  HgiBtf 
at  25^.  (Shenm,  1903.) 

Equilibrium  in  the  System  Mercuric  Bromide,  Ammonia,  Water  at  8*'-Io^ 

(Gaudechon,  x9xo.) 

The  mixtures  were  shaken  intermittently  for  21-48  hrs.    Both  the  dear  sat. 
solution  and  the  separated  and  dried  solid  phases  w^re  analyzed. 


Initial  Mixture. 

Sat.  Solution. 

Gms.  Mola.  per 

A. 

Liter. 

Gms.  Atoms,  per  ] 

Liter. 

Solid  Phase. 

HgBrt. 

NHi. 

NH«Br. 

'    Hg. 

Br. 

N.     ^ 

0.0125 

0.0250 

0 

trace 

0.0154 

0.0185 

(NHgtBr)«IIgBrt 

0.0166 

0.0332 

0 

0.00032 

0.0172 

0.0202 

36%  "  +64%  NHftBrNHtBr 

0.025 

0.050 

0 

0.00078 

0.0241 

0.0251 

NHcbBrJ^Br 

0.050 

O.IOO 

0 

0.0019 

0.0525 

0.0514 

(1 

0.0125 

0.025 

0.0375 

0.00178 

0.0497 

0.0497 

u 

0.025 

0.050 

0.075 

0.0041 

0.103 

0.108 

tt 

0.0328 

0.0656 

0.0984 

0.0061 

0.133 

0.133 

93%  "  +€%  NHgBr.3NH.Br 

0.0365 

0.073 

0.1095 

0.0060 

0.132 

0.133 

36%  "  -H4%  NHgBr.3NU4Br 

0.050 

O.IOO 

0.150 

0.007 

0.170 

0.169 

NHg|Br.3NH|Br 

O.IOO 

0.200 

0.300 

0.0124 

0.333 

0.338 

i« 

0.C180 

0.036 

0.01875 

O.OOI 

0.0315 

0.0318 

NHbBr.NH|Br 

0.050 

O.IOO 

0.006 

0.0057 

O.I172 

0.1178 

tt 

0.050 

O.IOO 

0.150 

0.0071 

0.169 

0.168 

NHABr.3NH«Br 

O.IOO 

0.200 

0.160 

0.0083 

0.184 

0.187 

If 

0.125 

0.250 

0.306 

0.0160 

0.393 

•  •  • 

t< 

Solubility  of  Mercuric  Bromide  in  Aqueous  Salt  Solutions  at  25^. 

(Herz  and  Paul,  1913.) 

(The  mixtures  were  constantly  agitated  for  eight  da3rB.) 
In  Aq.  BaBrs.     In  Aq.  CaBr^.      In  Aq.  KBr.      In  Aq.  NaBr.     In  Aq.  SrBri. 

Mols.  per  Liter.         Mols.  per  Liter.         Mob,  per  Liter. 

IKBr.  HgBrt.  NaBr.  HgBrs.'  SrBr,,  HgBrt. 

o  0.017  0.118  0.078  0.062  0.104 

0.209  0.098  0.596  0.285  0.328  O.47X 

0.770  0.472  I. 142  0.540  0.668  0.902 

2.380  1.360  2.448  1.276  I. 401  1.770 

3.470  1.930  5.246  2.306  1.872  2.238 

The  following  slightly  higher  results  for  KBr  solutions  are  given  by  Sherrill 
(1903). 
Mols.  KBr  per  liter      o  0.05      o.io      0.5         0.866    234 

Mols.  HgBri  per  liter   0.017    0.055    0.088    0.0359    0.611     x.407    2.096    8^399 

Data  for  equilibrium  in  the  system  HgBrt  +  KOH  +  UiO  at  25^  are  given  by 
Herz  (1910). 


Mols.  per  Liter. 

Mols.  per  Liter. 

BaBrs. 

HgBrt: 

CaBr,. 

HgBrt. 

0 

0.017 

0.072 

0.117 

0.274 

0.370 

0.645 

0.676 

0.396 

0.540 

1.892 

1.358 

0.579 

0.759 

2.479 

2.766 

1.096 

1.478 

3-754 

3.666 

407 
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Solubility  of  Mercuric  Bromide  in  Aqubous  Solutions  of  Mbtyhl 
Alcohol,  Ethyl  Alcohol  and  of  Ethyl  Acbtatb  at  25^. 

(Hen  and  Anden,  1907.) 

In  Aq.  Methyl  Alcohol.       In  Aq.  Ethyl  Alcohol.       In  Aq.  Ethyl  Acetate. 

Gms. 


Wt  V 
CHiOfi 

in 
Solvent. 

10.6 

30.77 
47.06 

64 

78.05 
100 


ij|M    of 

Sftt.Sol. 

0.9857 
0.9588 

0.9401 

0.9386 

0.9744 

1.2275 


HgBrtper 
100  oc. 
Sat.  Sol. 
0.72 
1.29 
2.52 
6.85. 
14.66 
50.25 


CAOH 

in 
Solvent. 

Sat.  Sol. 

Gnu. 
HgBriper 
100  cc. 
Sat.  Sol. 

CHiCQi^ 
Solvent. 

Sat.SoL 

Gms. 

HgBriper 

100  cc 

Sat.  Sol. 

0 

Z.0022 

0.60 

0 

Z.0022 

0.60 

20.18 
40.69 

0.9717 
0.943s 

0.67 
1-59 

4-39 
96.76 

I. 0018 
I.  "59 

0.574 
26.69 

70.01 
100 

0.9214 

0.9873 

6.58 
22.81 

100 

1.0113 

14.13 

00         1.2275     50.25 

100  gms.  sat.  sol.  in  95%  CtH«OH  (iit  »  0.8126)  contain  13.2  gms.  HgBrs  at 
'»  16.53  S™8*  ^t  25*  and  22.63  gms.  at  50*.  (Reindexs,  1900.) 

Solubility  op  Mercuric  Broiodb  in  Alcohch^. 

(Timofeiew,  1894.) 
In  Methyl  Alcohol.      In  Ethyl  Alcohol.     In  Propyl  Alcohol.    In  Isobutyl  Alcohol. 


r. 

o 

ID 

39 
6S 


Gms.  HgBrs 

per  xoo  Gms. 

C4H«0H. 

4.61 
5.63 

6.6s 

9.58 
15.80 


Gms.  HgBri  Gms.  HgBrt  Gms.  HgBrs 

f*.  per  100  Gms.         t*.        per  xoo  Gms.      t*.  per  100  Gms. 

CH^H.  CiHiOH.  CsHtOH. 

o  41-15         o         25.2         o  14.6 

ID  49.5  10  26.3  10  15.6 

19  66.3  19  29.7  19  15.5 

22  60.9  39  31.9  39  20.8 

39  71-3         65         44.5        65  31.3 

65  90.8         89         66.9        86.5        42.7 

97         139  I 

Scx^ubility  op  Mercuric  Bromidb  in  Mixtures  of  Alcohols  at  25^ 

(Hers  and  Kubn,  1908.) 

In  Mixtures  of  Methyl      In  Mixtures  of  Methyl      In  Mixtures  of  Ethvl  and 

and  Ethyl  Alcohols.  and  Propyl  Alcohols.  Propyl  Alcohols. 

-  Gms. 

y  «       HgBrs  per 

Mtztun       ^t.  Sol.        100  cc 
Sat.  Sol.      **>«»«•  Sat.  SoL 

50.20  O  0.9873  22.80 

47.28  8.1  0.9802  22.25 

41.53  17.85  0.9740  21.06 

25.30  56.6  0.9487  17.63 

16.35  88.6  0.9269  14.76 

15.86  91.2  0.9239  14.64 

14.66  95.2  0.9227  14.06 

13.78  100  0.9213  13.78 


%CB^OH 

.  '^^ 
BdU&titre. 

o 

4.37 
10.4 

41.02 

80.69 

84.77 
91.25 

100 


tf»of 
Sat.  SoL 

0.9873 
0.9932 

1.009 

X.080 

1. 185 

1. 193 

1. 211 

1.227 


xoocc. 


Sat.  Sol. 
22.8 
23.x 

25. 4 
33-3 
45-7 
46.8 

48.6 
50.2 


Mixture. 

O 

II. II 
23.8 
65.2 
91.8 


Sat.  Sol. 

X.227 

I • 1954 
X.1524 

1.0257 
0.9437 


HgB??^    %C^iOH 
xoocc. 


93-75  0.9368 

96.6   0.9275 

100    0.9213 


Solubility  of  Mbrcuric  Bromide  in  Organic  Solvents. 


In  Carbon  Dbulfide. 

(Axctowski,  1894.) 


In  Other  Solvents  at  i8*-20®. 
(Suk.,  1900.) 


f. 

—  ID 

—  5 
o 

4-  5 
10 


Gms.  I^Brt 
per  100  Gms.  t' 
Solution. 


0.049 
0.068 
0.087 
0.105 
O.I23 


Gms.  HgBrt 

per  xoo  Gms. 

Solution. 

15  0.140 

20  0.187 

25  0.232 

30  0.274 


Solvent. 

Chloroform 
Bromoform 


Formula. 

CHCU 
CHBrj 


Carbon  Tetrachloride  CCU 
Ethyl  Bromide  CsHBr 

Ethylene  Dibromide    CsH^Brs 


Gms.  HkBrt 

perxooumt. 

Solvent,. 

0.126 
0.679 
0.003 
2.31 

2-34 


One  liter  benzene  dissolves  6.99  gms.  HgBri  at  25^  (Abegg  and  SheniD,  19030 
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Solubility  of  Mercuric  Broiodb  dt  an  EQumcxjKruLAR  Mixtuxb  of 

Ethyl  Alcohol  and  Bbnzbnb.    (DukdaU,  1907.) 


zo. 
13 


JO.      30.        40. 

Gms.  Hg6r2  per  100  Gms.  Sat.  Sol.   10.7    la    14    16    17.5 
100  gms.  of  sat.  sol.  in  acetone  at  25^  contain  34.76  gms.  HgBrt. 


so. 
19 


60. 
21 

190a) 


Solubility  of  Mercuric  Broiodb  in  Aniline.     (Staraoka,  z9fa) 


Gms. 


f. 

Mol.  % 
HgBrt. 

HgBr^per 
100  Gms. 
CHiNH,. 

Solid  Phase. 

f. 

60 

4 

16.14 

HgBrfsCANB^ 

no* 

70 

5.8 

23.83 

(1 

109. 7t 

80 

83 

35.04 

II 

"5 

90 

12.3 

53-80 

II 

Z20 

zoo 

18.8 

89.64 

II 

124 

ws 

23.2   • 

116. 9 

II 

123 

Solid  Phase. 


-  Gms. 
Mol.  %   HgBh  per 
HgBrs.     zoo  Gms. 
CANH|. 

193  •  3    HgBrt.9CAN% 


33-3 

33-5 

37-2 

42.3 

50 

•554 


195 

229.3 
283.8 

387-2 

480.9 


II 


+HgBri.CANHt 
HgBrs.CANH« 


H 


M.  pt. 


t  Eutec. 


(Nanmana,  z9zo.) 


100  gms.  ethyl  acetate  dissolve  13.05  gms.  HgBri  at  18^. 

100  gms.  methyl  acetate  dissolve  21.93  gms.  HgBri  at  18^  (du  sat.  sol.  »  1.090). 

(Nattmann,  Z909.) 


Solubility  of  Mbrcuric  Broiodb  in  Pyridine.    (Staronka,  zqzo.) 


f. 

zo 

30 
50 
80 

100 

ZIO 

zi8t 
zzo 


Gms. 
Mol.  %    BgBTm  per 
HgBri.     zoo  Gms. 
CAN. 

24 

39.64 

57-49 
96.68 

128. 5 
147-8 
227.6 
250.8 


Solid  Phase.       t'. 


Gms. 
Mol.  %  HgBr*  per 
HgBrs.    zoo  Gms. 


5 
8 

II. 2 

17.5 
22 

24. 5 

33.3 

355 


HgBri.aQH«N 

II 


II 


II 


M 


<l 


M 


II 


107* 

no 
120 

I23t 
I2S 

130 

I34t 
133 
*  Eutec 


Solid  Phase. 

I. 

CHftN. 

291  •  5  HgBrs.3CAN+HgBrs.CAN 


HgBrs.C«H«N 


II 


11 


39 

40.4  309 

455  381.3 

50  455.8 

51  474.4 
54.2  539.4 
60  683.7 
64  810.4 

t  m.  pC. 

Solubility  or  Mercuric  Broiodb  in  Quincm^inb.    (Staraoka,  zgio) 


3HgBrt.flCAN 

M 


w 

M 


f. 

88 
III 
127 

134 


Mol.  % 
HgBrs. 

8.9 

14-3 
17.6 


1.  HgBri  per 
Gms.  C^tN. 

SoUd  Phase. 

12.85 

HgBr2.2CgH7N 

27.28 

u 

46.58 

it 

61.16 

tl 

Data  for  the  solubility  of  mercuric  bromide  in  nitrobenzene,  in  p  nitrotoluene, 
in  m  nitrotoluene,  in  o  nitrotoluene  and  in  a  nitronaphthalene,  determined  by  the 
method  of  lowering  of  the  freezing-point,  are  given  by  Mascarelli,  ipo6,  and  Mas- 
carelli  and  Ascoli,  1907.    Data  for  HgBrs  +  Se  are  given  by  Olivan,  1912. 

Distribution  of  Mercuric  Broiodb  Between  Water  and  Benzene 

(ThIOPHENB  Free)  at  2$\     (Shenrill.  Z905.) 
Mols.  per  liter. 
BiO  Layer.        CA  Layer- 
0.017  0.194 

o. 01 147      0.1303 

0.00953         0.1074 

^  Data  are  also  given  for  the  distribution  between  aqueous  potassium  iodide  solu- 
tions and  thiophene  free  benzene  at  25^. 

Data  for  the  solubility  of  mix  crystals  of  HgBrs  +  Hgis  in  acetone  at  25®  and 
in  ethyl  alcohol  of  dn  «  0.8126  =  95%  at  o®,  25®  and  50®  are  ^iven  by  Reinders 
(1900).  In  the  case  of  acetone,  the  ratio  of  HgBrs  in  the  solution  increases  with 
increase  of  per  cent  of  HgBrs  in  the  solid  phase.  In  the  case  of  the  alcohol  solu- 
tions the  ratio  in  solution  does  not  show  such  regular  variations  with  change  of 
per  cent  of  MgBrs  in  the  solid  phase. 


nW    Pn^f 

Mols.  per  Lrter. 

Tn^  rwf 

0.876 

0.88 

0.89 

Bi0  Layer.          CALa7«- 
0.00634          0.0715 

0.00394          0.0436 

0.00320          0.0353 

0.89 
0.90 
0.90 
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MERCURY  CHLORIDE  (ic)  HgClt,  (ous)  HgtCls. 

Solubility  of  Mercuric  Chloride  in  Water. 

Average  curve  from  results  of  Etard,  1894;  Foote,  1903;  Osaka,  1903-08; 
Herz  and  Paul,  1913;  Greenish  and  Smith,  1903;  Schreinemakers  and  Thonus, 
1912;  Sherrill,  1903;  Morse,  1902. 

X.  ■  Gms-HgOiper  *•  Cms. HgOi per  m  Gm8.HkCIiper 

^'  iooGffls.Sat.SoL  *'         100  Cms.  Sat.  Sol.  *'        zoo  Cms.  Sat.  S6L 

o  3.5  25  6.9  80  23.1 

10  4.6  30  7.7  ICO  38 

^S'S       5-3  (<^i6=  1-047)      40  9-3  120  59 

20  6.1  60  14  150  78.5 

Solubility  of  Mercurous  Chloridb  in  Water. 

Cms.  HgtCli  Gffla.  HfyOt 

t*.      per  xoo  Cms.  Authority.  t*.        per  100  Gms.         Authority. 

Skt.  Sol.  Saf.  Sol. 

0.5  0 .  000140  (Conductivity.  Kohlrausch,  1908.)  24 . 6  O .  OOO28  (KohlrauKh,  1908.) 

18  0.000075   (Indirect,  Behrend,  1893.)  25  O.OOOO47  (SherriU.  1903.) 

18  0.00021      (C^mdttctivity,  KohlrauKh,  1908.)  43  O.OOO70  (Kohlrauach,  1908.) 

20  0 .  000038  (Ley  and  Heimbucher,  i904') 

SoLUBiUTY   OP  Mercuric   Chloride   in  Aqueous   Solutions   of 

Sodium  Chloride. 

(Horaeyer  and  Ritsert  —  Phann.  Ztg.  33f  738,  '88.) 
Pte  cent  Concentration  Gms.  HgCIt  P»  100  Gms.  Na€l  Solution  at: 


of  NaQ  SolutJona. 


/ \ 

IS*  6f  xoo«» 


OS                      10  13  44 

z.o                     14  18  48 

S-o                      30  36  64 

zo.o                      58  68  no 

25.  o                    120  142  196 

26.0  (saturated)  128  152  208 

Solubility   op   Mercuric   Chloride   in   Aqueous   Solutions   op 

Hydrochloric  Acid  at: 

o^  20-25^  (?). 

(Engel  — Ann.  chim.  phys.  [6]  I7»  36s,  '89.)  (Ditte— /Mi.  [5]  22,  551,  '81.) 

Kg.  Hob.  per  100  cc.  Sol.         Gms.  per  100  cc.  Sol.  Sp.  (Jr.  of  ^"^  ^^      ^"^  ^^gOt 

HQ.            iHga.              HQ.              Hga,.  Solutions.  p£S  W5.    PamsStioa 

4.3     9.7    1.57    13. II  1. 117  0.0   6.8 

.04  1-238  5.6    46.8 


9.9  19.8  3.61  18 

17-8  355  6-49  32 

26.9  55.6  9.81  49 

32.25  68.9  11.76  58 

34.25  72.4  12-48  62 

41  S  85  S  15  13  75 

48.1  88  6  17.54  87 

70.9  95.7  25.84  129 


44  1.427  10. 1  73.7 

04  1-665  ^3-^  ^7'^ 

80  I. 811  21. I  127*4 

40  1-874  31.0  141-9 

65  2.023  50.0  148.0 

70  2.066  68.0  154-0 

20  2 . 198 


One  liter  of  o.i  n  Hg(NOk)i  solution  dissolves  105  gms.  HgCli  at  25**. 

(Mone,  X902.) 

This  result,  tc^ther  with  distribution  experiments,  show  that  complexes  of 
HgClg  and  Hg(NOi)s  are  formed. 
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SOLUBILITT  OF  MbRCURIC  ChLORIDB  IN  AQUEOUS  SALT  SOLUTIONS  AT  25^ 

(Hen  and  Paul.  19x3-) 


In  Aqueous  Ba- 
rium Chloride. 

Mob.  per  Liter. 

In  Aqueo 
dum  Ch 

Mob.  per 
CaClfr 

0.190 
0.402 
0.656 
0.964 
1.429 
1-723 

* 

Sherrill,  1903.) 
Shenill.  1909.] 

usCal- 
loride. 

Uter. 
HgO,. 

0.364 
0.766 
1. 108 
1. 811 

2.645 

3  304 

In  Aqu< 
Mob. 

In  Aqueous  Lith-       In  Aqueous  Mag* 
ium  Chloride.           nesium  Chloride. 

Mob.  pff  Liter.                    Mob.  per  LHer. 

BaOi.          HgCl,. 
0                 0.265 
0.385        0.697 
0.572        I. 167 
0.776        1.620 
1.336        2.645 

3  030      S-348 

In  Aqueous  Potas- 
sium  Chloride. 

Mob.  per  Liter. 

Ua           HgO..            WfCU.          HgO..' 
0.414        0.351          0.168        0.374 
0.835        0.666          0.415        0.719 
I. 271        I. 021          0.570        I. 131 
1.738        1.678          0.997        1.864 
2.265        2.214          1.320        2.569 
3.091        2.896          1.728        3.206 

»us  Sodium        In  Aqueous  Strantiam 
doride.                         Chloride. 

per  Liter.                          Mob.  per  liter. 

Ka.          HgCl,. 
0                0.265 
0.1            0.381  ( 
0.174       0.355 
0.221       0.381 
0.25         0.542  ( 
0.683       0.836 

NaCL 
0.201 
0.416 
0.671 

I -153 
1. 941 

3.162 

HgOi.                  SrCli.              HgCl^ 
0.372               0.164          0.315 
0.508               O.3II          0.563 
0.748               0.519          0.829 
1. 192               0.724           1.342 
2.022                1.046           1-776 

3-434            1.384        2.293 

SOLUBILITT  OF  MERCURIC  ChLORIDB  IN  AqUBOUS  SOLUTIONS  OF  POTASSIUM 

Chloride  at  20^  and  Vice  Versa. 

CUchomiiow,  1907;  see  abo  results  by  Foote  and  Levy  on  next  page.) 


Cms.  per  xoo  Cms.  H|0. 

t  * -^— 

KO. 

O 
1. 12 

2.39 

4  05 

4.84 

5.60 

6.71 

7.39         26.41 

7.46         24.70 

8.9s  1993 

15  22.87 

17.57         26.12 


ii 


li 


7.39  HgCl, 
11.63 

15-72 
23.17 

25.16      "  +2HgCl,.Ka 

25 .  13  2  HgCli.KCl 

25.66      " 

"  +HgCl,.Ka 

HgCl,.Ka 

« 
it 


Gms.  per  loo  Gms.  H/). 

20.3s 
26.31 

30  32 
34.12 

34.18 

34.34 
35   54 

37-72 

41.33 

39-66 
37  87 
35-32 


Solid  Phaae. 


u 


u 


It 


+HgClt.2Ka 
HgCls.2KCI 


HgOf 

29      HgCla.Ka 

34-83 

39.10 

42.82 

39-34 
35 -16 

30-63 
24.30 

19-33 

IS -76 

10.28 
2.1 


a 
u 
u 
it 


+Ka 

KCl 

u 


tt 


100  gms.  I  n  aq.  NaCl  solution  dissolve  25.08  gms.  HgCh  Rt  25*. 

(Osaka,  igoj-oS.) 

Data  for  the  solubilitY  of  mercuric  chloride  in  aqueous  solutions  of  glycerol, 
sucrose,  tartaric  and  citric  adds  at  25^  are  given  by  Moles  and  Marquina,  1914. 

Data  for  equilibrium  in  the  system  HgCli  +  KOH  -h  H*0  at  25**  are  given  by 
Herz,  1910. 

Similar  data  for  mercurous  chloride  +  KOH  +  HiO  at  25"  are  given  by  Hers, 
191 1« 
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Solubility  op  Mixtures  op  Sodium  and  Mbrcuric  Chloridb  in 

Water  at  25°. 

(FooCe  and  Levy  —  Am.  Ch.  J.  35,  2391  '06O 


Cms.  per.ioo  Giiis.  Soludon.    Gms.  per  too  Cms.  Undissolved  Residue. 


NaQ. 


26 
18 
18 
18 
18 

14 

14 

13 

13 
12 

13 
13 
Two 

19 
19 


S 

66 

71 
64 
87 
97 
03 
25 
17 
97 
14 
IS 


none 
SI -35 

SI  32 
SI  42 

51.26 

S7-74 

S9-69 
62.16 

62.59 

62.50 

62.48 


NaQ. 
100 


i6 
16 
16 

IS 


ddeiuuuatiops  made  at  10.3' 


46 

4& 


46.49 
46.50 


67 

22 


38 

36 
16 

96 


•  gave: 
46 

83 


HgCli. 

none 
16.39 
21.98 
65.42 

71-25 
74.18 

74.21 

74.70 
74.76 

78.20 
88.64 
90.83 

29.19 
68.85 


Hab. 


Solid 
Fhaae. 


none     NaO 


9.44 

9-43 
9.14 

9.28  J 


NaCand 
Naaiigat.aH^ 


Doable  Salt 

NaC!Jagafl.aH,0 
Calc.  Comp.  —  z6joz%  NaQ 

74.14%  agOj9J&s%  H«0 


NaaJIgat.aH|0 
and^tCU 


3-35 

8.32 


Solubility  op  Mixtures  op  Potassium  and  Mercuric  Chlorides 

IN  Water  at  25°. 

(Foote  and  Levy.) 


Compositioii  of  Solation. 
Grama  per  xoo  Grams 
Solution. 


Hga,. 

none 


Percentage  Compoaitian 
of  Undiasdved 
Residue 


36.46 
36.24 
36.43 

26.33 

a6.33 
23 -74 
22.36 

21.39 
20.32 

30.26 

17-85 
9.26 

7.80 

'6.84 

6.66 

6.52 

6.64 

6.27 

S-77 
4.68 

4.66 

4.69 

none 


100 


SoUd 
Phase. 


IS 
IS 
IS 
14 
18 

21 

23 

27 

27 

2S 
18 

19 
22 

24 

25 
2S 
2S 
24 
24 

2S 
24 

6 


04 
02 
02 

92 

91 

39 
88 

62 

38 

34 

9S 
S6 
81 

32 

13 
16 

II 

73 

7S 

17 
82 

90 


34 
34 
34 


21 
21 
20 
30 
20 


12 
II 


61 

77 
80 


89 
02 

76 

75 
54 


09 

87 


none 


HgCl2. 

none 

3-63 
26.15 

52.01 

61.04 

61.66 

62.02 

61.84 

65.24 

73  98 

7S-IO 
73-36 
73.06 

74-54 

73-99 
76.46 

80.60 

83.20 

83.18 

84.46 

93.68 

98.50 
100.00 


HsO. 


KQ 


3-73 
3.21 

3-35 


3-OI 
5.62 

6.18 

4.71 

5-47 


4.71 
4-95 


none 


KG  and 
aKaJIgCls.HsO 


aXa-HsOsJIap 
Calc.  Compositiaa 
34^5%  KCl.  6i.84%Hea» 
4.11%  H^ 

tUClUxCUSM  and 
KaSgQs.^ 


Calc.  Composition 

ao.sa%KCl.  74.53%  HgQsi 
4.9S%H»0 


Xa^Cli^HsO  and 
KCljrHga3.aHsO 

Ka.aHgai.3H^ 
Calc*  Composition 
xi43%Ka  83A5%Hgat.5.5a%Hsa 


Ka.aHgai.aH|0  and  HgOs 


HgQa 
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Solubility  of  Mixturbs  of  Mercuric  and  RuBmiuii  Chloridbs  in 

Water  at  25". 

(Foote  and  Levy,  1906^ 


ComporitionofSolatibii. 
Cms.  per  100  Cms.  Solutioik 

UndiBaolved  Readue. 

Solid  Phase. 

'     Rba 

HkOi  ' 

Rba 

BfCW 

H^. 

48.57 

none 

100 

none 

none  Rba 

46.76 

9.18 

88.04 

11.34 

0.72 

47  54 

9-49 

60.33 
56.59 

37 

•51 

2.16 

Rba  and  aRba  Jlgai.H^ 

47-55 

9-39 

40 

•75 

2.66 

47-3 

9-47 

46.73 

49 

■38 

3.88. 

47  65 
35 -16 

IO-3S 
19.58 

46.50 
45-98 

50 
50 

.92 
.80 

2    ^g  \  3Rba.HtfCk.H^  Cdc  Com- 

\           potttioD45.S5%RbCl5i.QS% 
3.22        HgCl,.34%H,0 

34-77 

19.94 

43  07 

52 

44 

4.49    aRba.Hgas.HiO  a&d  sRbCL 
3  .  54  J     aHgCI,.aH^ 

34  76 

20.10 

41.10 

55 

36 

30.27 
39.30 

20.17 
20.5s 

39  07 

39.  lo 

0  ^  -_ 

57 
57- 

34 

47 

3.59 

3-43 

3Rba.aHga|.aH^ 

Calc.  CompositioD 

38.55%  Rba,  57.6a%HgCl|. 

27     38 

20.63 

38.67 

57- 

40 

3.93 

3.8a  %H«0 

26.83 

20.87 

38.48 

57- 

36 

4.16 

3Rba.aHgClt.aH/)  and 

27.09 

20.97 

31.40 

64. 

35 

425 

Rba.Hgat.B^ 

26.  IS 

20.58 

30.34 

6S 

48 

4.18 

Rba.HgC]t.H^ 

23.81 

18.71 

30.87 

65 

10 

4.03 

Calc  Compoation 

18.10 

14.25 

29.87 

65 

28 

4 . 8«:  f  a9.49%  RbCI,    66.xi%  HgOi, 

10.87 

10.42 

29.33 

66, 

15 

4.52]  *-^^«=^ 

10.68 

10.56 

28.59 

67 

99 

3.42]  Rba.Hgai.H/)  and  jRbO 
1. 58  J     4Hga..H^ 

10.50 

10.05 

26.22 

72 

.20 

10.06 

9.86 

25.28 

73 

38 

0.84 

8.48 
8.46 

8.71 
8.80 

25.30 
25.44 

73- 
73 

15 
67 

1.5s 
0.89 

3Rba.4Hga1.HaO 
1  Calc.  Composition 
a4.76%Rba,    74^1%  HgCL 

5-68 

8.70 

25.09 

73 

.46 

X.45 

i.a3%Hrf) 

S-io 

8.33 

24.92 

73 

93 

1. 15 

3-43 

8.25 

22.79 

75 

72 

1.49 

l3Rba.4Hga1.HtO  and  RbO 

3-38 

8 

12.68 

86 

74 

0.58 

sHgCI. 

2.98 

7.71 

8.40 

91 

24 

■    •    ■ 

1.89 

7.64 

8.38 
0 

91 

78 

•    •    • 

Rba.5Hgai 

Calc.  Composition 

1-50 

7-5S 

8.30 

91. 

81 

•    •    • 

8.ao%  RbCl,  91.8%  HgC% 

1. 10 

7.21 

8.07 

91, 

58 

•    •    ■ 

0.79 

7.16 

6.91 

93 

IS 

*"     I  Rba.sHgCl«  and  Hgdi 

0.84 

7.42 

2.27 

97- 

09 

none 

6.90 

none 

100 

•    •    • 

Hgd, 

Solubility  of  Mercuric  Chloride  in  Acetic  Acid. 

(Etard,  1694.) 


f.l 

Gms.  HgOt 
per  xoo  Gms. 

f. 

Gms-OtCli 
per  looGms. 

f. 

Gms-HgOi 
periooGma. 

Sdution. 

Sohidmi. 

Solution. 

20 

2-5 

70 

8.5 

no 

13.6 

30 

3-5 

80 

9-7 

120 

16.5 

40 

4.7 

90 

II 

130 

20.7 

50 

6 

100 

12.4 

140 

25.2 

60 

7.3. 

160 

34.8 
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SOLTTBILITT  OF  MbRCUROUS  ChLORIDB   (CaLOICRL)  IN  AQUEOUS  SOLUTIONS  OF 

Sodium  Chloride,  Barium  C^loridb,  Calcium  Chloride  and  of  Hydro- 
chloric Acm  AT  25^. 

(Richmrds  and  Archibald,  1902 .) . 


In  Aqueous  NaCl. 

1 

[n  Aqueous  BaCls 

t 

^Gr.  of 

Gmi. 

per  Liter. 

Sp.  Gr.  of 
SoktioiM. 

Oms.  per  Liter.     , 

<Hfl»^<«f^ 

N»a. 

Hga. 

'  B»CI,.    fl 

HgO. 

•  •  • 

5 -85 

0.0041 

1.088 

104.15 

0.044 

1.040 

58-50 

0.041 

1. 134 

156.22 

0.088 

1.078 

119 

0.129 

1. 174 

208.30 

0.107 

I  093 

148.2s 

0.194 

1.263 

3". 54 

0.231 

1. 142 

223.3 

0.380 

1. 188 

292.5 

0.643 

In  Aqueous  CaCW. 

In  Aqueous  HQ. 

SpGr.of 

Gnu. 

per  liter.    . 

Sp.  Gr.  of 

GmB.  p^  Liter. 

Sffl^ity^if 

'   Cad.. 

HgO.  ^ 

Ha.i 

HgCL 

•    •    • 

39  96 

0.022 

•  .  • 

31.69 

0.034 

•    •    • 

SS5 

0.033 

... 

36.46 

0.048 

1.064 

III 

0.081 

1.042 

95-43 

0.207 

1. 105 

138.7s 

O.I18 

1.069 

158.4 

0.399 

1.151 

195-36 

0.231 

1. 091 

209.2 

0.548 

1. 205 

257-52 

0.322 

1. 114 

267.3 

0.654 

1.243 

324.67 

0.430 

1. 119 

278.7 

0.67s 

1-315 

432 -9 

0.5x8 

1. 132 

317.3 

0.670 

1.358 

499-5 

0.510 

1. 153 

364.6 

0.673 

too  gms.  bromoform,  CHBra,  dissolve  0.055  8^*  HgCl  at  I8'-20^    (Suk..  x9oa) 


SOLUBILITT  OF  MbRCURIC  CBLORIDB  IN  AqUBOUS  EtHTL  AlCOHOL  AT  2$\ 

(Abe,  191  a.) 


Gms.  per  100  Gnu.  Sat.  Sol. 


CiH^H. 
O 
5.08 

14.49 
21 

26.25 

31.53 
36.85 
41.36 


HgO.. 
6.80 

6.6s 
6.41 

6.55 

7.31 
8.51 

10.32 

12.64 


SoBdPhaie. 

HgClt 


It 

u 
n 
u 
it 
it 


Gpm.  per  100  Gma.  Sat.  Sol. 

C|H»0H.  ^       HgCli.  ' 

45.84  15.36 

49.86  18.18 

53.61  21.40 

57.26  24.51 

60.55  27.67 

63.95  29.86 

67.39  32.40 


Solid  Phase. 

HgOi 


SOLUBIUTT  OF  MbRCURIC  CbLORIDB  IN  Aq.  EtHTL  AlCOHOL  AT  25^ 

(Hers  and  Anders,  1907.) 


Wt.  %  C^H^H 
insolvent. 

O 

20.18 

40.69 

70.01 

100 


4mm  ci  Solvent. 

0.9971 
0.9665 
0.9302 
0.8632 
0.7856 


tfa-oCSat.  SoL 

1.0565 
I. 02 14 
I. 0180 
I. 0616 
X.IO67 


Gms. 
xoocc. 


:7&t.  ^ 


7.22 

6.76 

10.69 

23.60 

36.86 
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SoLUBiLiTT  OF  Mbrcuric  Cbloridb  IN  Aqubous  Mbthtl  Alcohol  at  25*. 

(Hetz  andj^nden,  Z9o70 


Wt.  %  CHtOH 
inSolvtnL 

10.60 

30.77 
37" 

47.06 

64 

78.0s 
100 


dmm  Oi  SohfCBt. 

0.9792 
0.9481 
0.9369 
0.9186 
0.8800 
0.8489 
0.7879 


tfi.of  SfttSoL 

I.Q44I 
1.0420 
1.0507 
1.0809 
I. 2015 

I. 3314 
I. 2160 


GmB.I^Cl|Mr 
xooocSlu.  ^ 

7.90 

II. 31 

13.43 
19.71 

38.44 

57.17 
48.62 


u 


tt 


tt 


it 


100  cc  90%  ethyl  alcohol  disBolve  27.5  gms.  HgCls  at  I5.5^  Ai  sat.  acH, « 1.065. 

(Gfcenish  aad  SniUi,  i9QS^ 
100  gins.  99.2%  ethyl  alcohol  dissolve  33.4  ems.  HgCk  at  25*.  (OaikA,  1903-8.) 

*^        aba.         "  "  "        49.5    "         ^*  "     .  (de  Bruyn.  189a.) 

methyl      "  "       52.9   "        "      ati9.5*aiid66.Qgm8.at25^ 

(de  Bnijn,  iS9a.) 

1.2    "        "     at  the  crit.  temp. 

(CcBfcnaaiwer,  1910.) 

SoLUBiLiTT  OP  Mbrcuric  Chloridb  in  Mbthtl,  Ethtl  Profti«» 
n  Butyl,  Iso  Butyl  and  Allyl  Alcohols. 

(Eurd  —  Ann.  clum.  phys.  [7]  a»  563.  '94.) 

NoTB.  —  For  the  solubility  in  Me,  £t,  and  propyl  alcohols  at  room 
temperature,  see  Rohland  —  Z.  anoi:g.  Ch.  18,  328,  '98;  at  8.5^,  20^  and 
38.2  ,  see  Timofejew  —  Compt.  rend.  112,  1224,  '91;  in  Me  and  £t 
alcohols  at  25^  see  de  Bruyn — Z.  physik.  Ch.  10,  783,  '92.  The  deter- 
minations of  these  investigators  agree  well  with  those  of  Etard,  which 
are  given  below. 


Grams  HcOf  per  100  Grum  Sttunted  Sohitioa  in: 


-30 

—  20 

—  10 

O 

+  10 

20 

as 

30 
40 

60 

80 

100 

120 

ISO 


cq^h. 


iS-a 
20.1 
26.3 
34  o 
40.0 

44-4 
S8.6 

62.5 

66.0 

70.1 

73  S 

78. S 


CAOH. 

145 
20 

26 
29 

30 
32 
32 

33 
35 
41 
47 
S4 
61 


QHrOH.     C&i(CBi)«OH.  (CB^)iCHCH«0H.  CHaJCH.CH/>a 

XS 'O         ...  •••  ... 


S 
8 

6 

o 

S 

7 
6 

2 

S 
3 


iS-7 
16.5 

17.4 

18.0 

18.8 

19  S 
20.0 

23.0 

29.8 

36.8 

43-8 

SO. 6 


13  S 

13-7 
14.0 

14 -3 
14.6 

15  S 

16.5 
19.6 
26.5 
33  o 


S-a 
6.0 

6.8 

7.2 

75 

9-7 
17.0 

24.9 
31 -7 
39-2 


21.0 

ass 

300 

37  S 
46.S 


SOLUBILITT  OF  MbRCURIC  CbLORIDB  IN  Aq.  EtHYL  AcBTATB  AT  25*.'^ 

(Hen  and  Andea,  1907.) 


Wt.%CB«COOCA 
inSdhrcnt. 


4.39' 
96.76! 

ioo| 


tf ..  of  Solrent. 
0.9971 


0.884 


tfa.of  Sat.SoL 

i.os6s 

1.0581 
1. 2371 
I.II26 


xoooc^Sat.SoL 
7.22 

7.38 

41.  SS 

26.42 


?  AfaMMt  Mt.  with  ethyl  aceute.      f  Ethyl  acctaU  alaait  aat.  with  B^O.      I  (b^  pt.  -  7S.77*i> 
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SOLTTBOXTT  OF  MERCURIC  ChLORIDB  IN  WaTBR-EtHBR  MIXTURES  AT  25^ 

(Abe,  19x2.) 
Gnu.  per  xoo  Gnu.  Sat.  Sol. 


HgOi. 

Ether. 

— —              Solid  Phue. 
H,0. 

6.93 

87.86 

5' 

32*          ^Cli 

5-2 

1.2 

93 

.6 

« 

4-3 

5-2 

90-S 

« 

3.8 

5-4 

91. 

8 

(1 

i-S 

5-4 

93- 

I 

« 

*  (Sohrent,  ether  aat.with  H^.) 

SOLUBIUTT  OF  MBRCUKIC  ChLORIDB  IN 

MiXTUKBS 

OF  Ether  and  Ethtl 

Alcohol  at 

25'. 

(Abe,  I9i>0 

Gma-perioo 

Gnu.  Sat.  Sol. 

Cms.  per  loo 

Gms.  Sat.  Sol. 

HgCI,. 

CsHiOH.   ' 

'     HgCI,. 

C^HiOH. 

32.43 

67-57 

36-29 

27.16 

35   SO 

58-59 

34-08 

22.48 

37-39 

51.03 

28.55 

15-20 

37-9<5 

44-79 

30.67 

8.97 

38-24 

38.69 

5-49 

0 

37-75 

32-84 

SOLUBILITT  OF  MERCURIC  CHLORIDE  IN  MIXTURES  OF  ALCOHOLS  AT  25^ 

(Hen  and  Kuhn,  1908.) 

In  Mixtures  of  Ethvl  and  In  Mixtures  of  Ethvl  and    In  Mixtures  of  Methyl  and 
Methyl  Alcohols.  Propyl  Alcohols.  Propyl  Alcohols. 


%CH/)H   rfyof 
Solvent.    Sat.SoL 

o         1. 107 

4.37  1.130 
10.40  1. 157 
41.02    x.2g4 


Gms.HgClt  %C|H,OH 


80.69 

84.77 

91 .  25, 

100 


1.321 
1.288 

1.254 
1.2X6 


per  xoocc 
Sat.  Sol. 

36.86 

39.43 
42.61 

58.37 
61.67 

57.82 

53.85 
48.62 


in 
Solvent. 

O 

8.x 

17.85 
56.6 

88.6 

91.2 

95-2 

100 


Sat.  Sol. 

1 .  1070 

X.0988 

1.0857 

1.0272 

0.9854 

0.9824 

0.9772 


Gms.  HgCls  %  CfOfiU 


per  xoocc. 
Sat.  Sol. 

36.86 

36.67 

34.06 

27.11 

21.66 
21.60 
20.87 
20.03 


m 
Solvent. 

O 
II. IX 
23.80 
65.20 
91.80 

93.75 
96.6 

100 


d[y  of 

Sat.  Sol. 


Gms.HgClt 

per  xoocc. 

Sat.  Sol. 

X.2160  48.62 

X.2278  50.34 

1.2848  57.14 

X.1568  42.28 

X.OO90  25.09 

1.0029  23.23 

0.9851  21.52 

0.9720  20.03 


0.9720 

Solubility  of  Mercuric  Chloride  in  Mixtures  of  Ethyl  Alcohol  and  Ben- 
zene AND  OF  Ethyl  Alcohol  and  Chloroform  at  Different  Temperatures.  ' 

(Dukelski,  X907.) 

In  a  Mixture  of       In  a  Mixture  of         In  a  Mixture  of 

two  mols.  CiHtOH    one  mol.  CiHfOH     two  mols.  CsHiiOH 

-h  one  mol.  CeHc.    -h  one  mol.  CHiCl.    +  one  mol.  CHCU. 


In  a  Mixture  of 
one  mol.  CsHtOH 
+  one  mol.  QHe. 


f. 
-20.5 

—  12 
O 

8 

23 

38.5 
44.2 

45-6 


Gms.  HgCl| 

per  100  Gms. 

Sat.  Sol. 

82 


Gms.  HffCli 

t*.         per  xoo  Gms.         V. 

Sat.  Sol. 

—  2.5         15.20        -5.2 

o  15.40  O 

6  16.38         9.1 

20.5  18.40  20.9 

20.65       18.50  24.4 

24.5  1933  36.5 

34.5  21.34  53.7 

54.4  24.84        74 

54.5  24.42 

Some  of  the  determinations  were  made  by  the  direct  method  of  saturating  the 
solution  at  a  given  temperature  and  determining  the  dissolved  material  by  evap- 
orating and  weighing.    Others  were  made  by  the  synthetic  method  of  Alexejew. 


Gms.HitCli 

per  100  Gms. 

Sat.  Sol. 

19 -45 

20.13 
21.65 

23 -57 
24.19 

26.53 
31.27 

38 -74 


3 

4 

4 

5 

7 
8 

9 
9 


43 
89 

37 
12 

51 

51 
98 


r. 

-20.5 
o 
8 

23 

38. S 

44.2 


Gms.  HxClt 

per  ioo(jrms. 

Sat.  SoL 

6.60 

7.69 

8.96 

10.66 

12.50 

14.40 
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Solubility  op  Mercuric  Chloridb  in  Mixtures  of  Methyl  Alcohol  and 
Chloroform,  Methyl  Alcohol  and  Carbon]  Tetrachloride,  and  Methyl 
Alcohol  and  Dichlorethanb  at  Different^  Temperatures. 

(Dukdski,  X907O 


In  a  Mixture  of 

one  mol.  CHiOH 

+  one  mol.  CHCU. 


f. 

—  12 

o 
8 

23 
24.9 

30.6 
38.5 


Gms.  HcClt 

per  zoo  Gms. 

Sat.  Sol. 

.1-73 
351 
5-63 
10.  IS 
10.71 
11.40 
12.02 


In  a  Mixture  of 
two  mois.  CHsOH 
+  one  mol.  CHCU. 

Gms.  HsClt 

per  100  Gms. 

Sat.  Sol. 


In  a  Mixture  of       In  a  Mixture  of 
two  mols.  CHiOH  two  mols.  CHiOH 
+  one  mol.  CCI4.  +  one  mol.  CsH4Clt. 


—  12 

O 

8 

23 
24.9 

30.6 

38. S 


3-33 

6.73 
8.21 

16.56 

18.4s 
19.70 

20.83 


7-7 
24.9 

306 

355 
36.1 

48. S 


Gms.  HgClt 

per  xoo  Gms. 

Sat.  Sol. 

5-20 
6.69 
14.06 
19.40 
20.50 
21.80 
21.90 


f. 


"S 

20.8 

253 
30.2 

37-4 
45-9 


Gms.HgCl| 

per  100  Gms. 

Sat.  Sol. 


13 
21 

29 

34 
36 
37 
39 


33 
30 

23 
78 

87 
95 
36 


Solubility  of  Mercuric  Chloride  in  Mixtures  of  Methyl  Alcohol 

and  Benzene  at  Different  Temperatures. 

(Timofeiew,  1894.) 


In  a  Mixture  of  one  mol. 

CHiOH  -h  one  mol.  CsHe. 

Gms.  HgGf  per  xoo 
Gms.  Sat.  SoL 


f. 

O 
21-25 

37 


In  a  Mixture  of  one  mol. 
CHiOH  +  two  mols.  CsH.. 

Gms.  HgClt  per  100 
Gms.  Sat.  SoL 


8 

23 -9 

27 -3 
28.1 


O 
21-25 
30 

37 


4.8 

17. 1 
18 

18.4 


Solubility  of  Mercuric  Chloride  in  Benzene,  in  Dichlorethanb 

AND  in  EtHYLACBTATE  AT  DIFFERENT  TEMPERATURES. 

(DukeUki,  1907.) 


In  CsHs. 

In  CHiClt. 

In  CHiCOOCH*. 

f. 

Gms.  HgO,  per 

t* 

Gms.  HgClt 

per 

*• 

Gms.  HgCliper 

100  Gms.  Sat.  Sol. 

w   . 

100  Gms.  Sat. 

SoL 

m  m 

100  Gms.  Sat.  SoL 

6.5 

0.26 

0 

1-33 

0 

22.9 

18 

053 

12. 5 

1. 55 

6.5 

22.7 

34.1 

0.64 

253 

1.73 

26.1 

22.8 

54.1 

1.02 

33 

2.05 

38. 5 

23 -5 

69 

1-39 

45-9 

2.42 

45-3 

26.4 

Solubility  of  Mercuric  Chloride  in  Mixtures  of  Benzene  and'  Ethyl- 
ACBTATE,  Chloroform  and  Ethyl  Acetate  and  of  Carbon  Tbtrachloridb 
and  Ethyl  Acetate. 

(Dukelski,  1907.) 


In  a  Mixture  of  one  mol. 

C«He  +  one  mol. 

CHsCOOCH,. 


In  a  Mixture  of  one  mol. 

CHCU  +  one  mol. 

CHiCOOCiH^ 


In  a  Mixture  of  one  mol. 
ecu  +  two  mols. 
CHiCOOCHi. 


f. 

Gms.  HgClf  per 

M         Gms. 

HgCUper 

f. 

Gms-HgOtper 

100  Gms.  Sat.  Sol. 

*  '        zoo  Gms.  Sat.  SoL 

100  Gms.  Sat.  SoL 

0 

9.62 

0 

3-34 

0 

9.24 

6.5 

9.62 

26.1 

4.07 

10.3 

9  OS 

257 

9.78 

36.1 

4.78 

257 

.932 

27.6 

9.98 

46 

5.38 

27.6 

.950 

35-5 

10.81 

48.5 

510 

38. 5 

.9.89 

45-3 

13.69 

45-3 

11.70 
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Solubility  op  Mercuric  Chloride  in  Ethyl  Acetate  and  in 

Acetone. 

(Etazd,  ZS94;  von  LaaKynaki,  1894;  Krug  and  McElioy,  1893;  Linebarger,  1894;  Aten,  1905-0$.) 

Note.  —  The  results  obtained  by  the  above-named  investigators  were  calcu* 
lated  to  a  common  basis  and  plotted  on  cross-section  paper.  The  variations 
which  were  noted  could  not  be  satisfactorily  harmonized,  consequently  all  the 
results  are  included  in  the  following  table: 


Solubility. 


In] 

ithyl  A 

cetate. 

In  Acetone. 

±^ 

Gfams  HgOs  per  100  Grama  Solntion. 
/ * V 

Gnu.  HgOa  per  xoo  Gma.  Solution. 

1 

r  '-                                                ■^ 

K  and  McE.  Laszcynski. 

Aten. 

Etard. 

—  10 

•    •    • 

23.0 

•  •   • 

40 

•   •   • 

44  0* 

57 -o 

0 

22.0 

23.2 

32.0 

40 

49-7 

43  o* 
.0  *-s8-9 

61.7 

+  10 

22.2 

23  5 

32. s 

40 

52  0  51 

t   61.7 

20 

22. S 

23 -4 

327 

40 

S4 

58.5  t 

61.7 

2S 

22.7 

23  S 

33  0 

40 

37-4 

55 -2 

58.2  t 

61.7 

30 

23   0 

33'^ 

40 

»  •  • 

61.7 

40 

23  5 

33  S 

40 

•  •  • 

61.7 

SO 

24.0 

33  5 

41 

•  •  • 

61.7 

60 

24-7 

•  •  • 

42. S 

•  •  • 

61.7 

80 

26.0 

•  •  • 

4S-2 

•  •  • 

61.7 

100 

• .  • 

•  •  • 

48.0 

•  •  • 

•  •  • 

120 

• .  • 

•  ■  • 

SO. 8 

»  •  ■     , 

•  •  • 

•  •  • 

150 

•  •  • 

•  •  • 

SS-o 

•  •  • 

•  •  • 

(*)  SoUd  phaae  H«at(CHs)sCO. 

(t)  Solid  Phaae  BgOf. 

100 1 

g;ms.  absolute  acetone  dissolve  14: 

J  gms.  Hfi 

fCl, 

at  18°. 

(Naumann,  1904.) 

100  gms.  ethyl  acetate  (dy  «  0.8995)  dissolve  48.8  gms.  HgCl/at  iS**. 

(Naumann,  1910.) 

100  gms.  methyl  acetate  (d^  -  0.935)  dissolve  42.6  gms.  HgCli  at  I8^ 

(Naumann,  2909^ 


Solubility  of  Mercuric  Chloride  in  Several  Solvents. 

(Arctowiki,  Z894;  von  Laazcsmaki,  1894;  Sulc.  1900.) 


In  Carbon  Bisul- 
phide (A.). 

In  Benzene 
(von  L.). 

In  Several 
at  i8-ao' 

Solvents 

'  (s.). 

*•. 

Gms.  HgOs 
per  100  Gms. 
Solution. 

f. 

Gms.  HgOa 
per  xoo  Gms. 
Sdudan. 

Sobcnt. 

Gms.  HsGs 
per  xoo  Gma. 
Solvent. 

—  10 

0 

10 

20 

0.010 
0.018 
0.026 
0.032 
0.042 

15 
41 

55 
84 

0-537 
o.6i6 

0.843 

1.769 

CHBr, 

CHCl, 

CCI4 

C,H,Br 

CH.Br, 

0.486 
0.106 
0.002 
2.010 
I   530 

25 
30 

O.OS3 
0.063 
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Solubility  of  Mercuric  Chloride  in  Mixtures  of  Acetone  and  Benzene, 
Ether  and  Chloroform  and  of  Ethyl  Acetate  and  Benzene  at  25^ 

(Marden  and  Dover,  191 7-) 


In  Mixtures  of 
CHiCOCH,  +  C«H,. 

Cms.  CHaCOCHa     Gzns.  HgClt 
per  xc»  Gms.       per  100  Cms. 


Mixture. 
ICO 
90 
80 
70 
60 

SO 
40 

30 
20 

10 

o 


Mixed  Solvent. 
140 
117 

96.5 

77 
60 

45 

31-4 

20 

10.7 

3-9 
0.66 


In  Mixtures  of 
(CH6),0  +  CHCU. 


In  Mixtures  of 
CH,COOC,H,  +  CeH.. 


Gzns.  CHCla 

per  TOO  Gms. 

Mixture. 

O 

10 

20 

30 
40 

SO 

60 

70 
80 

90 

100 


Gms.  HjrClt   Gma.  CH«C00C|Ht      Gmft.Hffa« 
r  zoo  Gms.       per  xoo  Gms.         per  100  Gms. 
Mixture. 


per  z< 
Mixed  Solvent. 

6.9s 

4.73 
370 

2.80 

2.10 

1.48 

0.9s 
0.657 

0.328 

0.128 


100 

90 
80 

70 
60 

so 
40 

30 
20 

10 

o 


luzed  Solvent. 

49-3 
26 


22.1 
18. 1 
14.2 
II 
8 

S-4 

31 
1.6 

0.66 


Solubility  of  Mercuric  Chloride  in  Benzene. 

(Avenge  carve  from  results  of  Linebarger,  1895;  Sherrill,  1903;  and  Marden  and  Dover,  1917.) 


f. 

Gms.  HgClf  per 
100  Gms.  CA. 

f. 

Gms.  HgOt  per 
xoo  Gms.  CA. 

0 

0.20 

25 

0.64 

10 

0.39 

30 

0.71 

20 

0.56 

40 

0.84 

Solubility  of  Mercuric  Chloride  in  Absolute  Ethyl  Ether. 

(Etard,  1894;  Laszcynski,  1894;  KOhler,  1879.) 


i\ 

Gms.  HgCU  per 
100  Gms.  Sonation. 

f. 

Gms.  HgCL  per 
zoo  Gms.  Solution. 

r. 

Gms.  HgOt  per 
xoo  Gms.  Solution. 

—  20 

6 

60 

6 

90 

75 

0 

6 

70 

6.4 

100 

8 

20 

6 

80 

7 

no 

8-5 

Solubility  of  Mercuric  Chloride  in  Chlorinated  Hydrocarbons  at  25* 

(Hoffmann,  Kirmreuther  and  Thai,  1910.) 


Solvent. 


Formula. 


Ethylene  Chloride  CH2C1.CH2C1 
Tetrachlorethane  CjHjCU 
Chloroform  CHCU 

Pentadilorethane  CsHCU 


Gms. 

HgCl,per 

xoo  Gms. 

Solvent. 

1.229 

0.090 

O.IOI 

0.0193 


Solvent. 


Formula. 


Gms. 

Hgdsper 

100  Gms. 

Solvent. 

Dichlorethylene  CHCLCHQ  0.114 

Trichlorethylene  CHCl.CCli     0.0274 

Tetrachlorethylene  CCU.CCli      o .  007  2 

Carbontetrachloride  CCI4  trace 


(Aschan,  19x3.) 


100  gms.  95%  formic  acid  dissolve  2.1  gm.  HgClj  at  19**. 
100  gms.  95%  formic  acid  dissolve  0.02  gm.  HgsCIs  at  16.5®. 

100  cc.  annydrous  hydrazine  dissolve  i  gm.  HgCls  with  decomp.  at  room  temp. 

(Welsh  and  Brodexson,  1915.) 
100  CC.  anhydrous  hydrazine  dissolve  I  gm.  HgtCU  with  decomp.  at  room  temp. 

(Welsh  and  Brodeison,  19x5.) 
100  gms.  glycerol  dissolve  80  g^S.  HgCIs  at  25*^.  (Moles  and  Marquina.  19x4-) 

ICO  gms.  glycerol  dissolve  8  gms.  HgClj  ?  HgsCls  at  15-16®.      (Osaendowski,  1907.) 

100  gms.  anhydrous  lanolin  (m,  pt.  about  46  )  dissolve  1.55  gms.  HgCU  at  45^. 

(Kloee,  X907.) 
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SoLUBiLrrT  OF  Mercuric  Chloride  in  Pyridine. 

(McBride,  19x0.) 

The  determinations  at  the  lower  temperatures  were  made  by  stirring  an  excess 
of  HgCls  with  pyridine  and  analyzing  the  sat.  solution.  Those  at  the  higher  tem- 
peratures were  made  by  the  synthetic  method. 


Gms. 

Gms. 

f. 

HgCUper 
100  Gms. 
Sat.  Sol. 

Solid  Phue. 

r. 

HgCUper 
100  Gms. 
Sat.  Sol. 

Solid  Phase. 

—32-6 

2.76 

BgPt.i 

iCAN 

94.7 

60.72 

HgCW.aCAN+5HgCl^aC|H^ 

-"•75 

7.86 

u 

74. 7 

48.38 

Hga|.CAN(unsUble) 

0.02 

13-14 

u 

83-5 

50.53 

i( 

(sUble) 

12.58 

17.34 

M 

90.4 

53.41 

M 

li 

18.78 

19.78 

M 

• 

97 

56.45 

II 

II 

27.23 

22.65 

M 

100.5 

57.84 

II 

II 

31-05 

24.46 

14 

Z04.2 

60.72 

M 

II 

40.90 

29.29 

M 

107 

63.06 

II 

(unstable) 

50.10 

34.94 

«l 

X06.2 

•  •   ■ 

II 

+3HgCl,.aCAN 

60.03 

40.36 

M 

95.2 

60.77 

sHgClt-sCAN  (unstable) 

70.15 

46.44 

fl 

Z06.4 

61.93 

(stoble) 

76 

*   •   • 

"  +HgCWr^H,N 

109.8 

62.58 

M                                    II 

80.02 

51.52 

Hga 

i.aCAN  (unstable) 

114 

63.18 

M                                  M 

89 

56.45 

(1                  11 

124.2 

65 

M                                  M 

94.1 

60.09 

U                                  II 

145.5 

69.66 

M                                  M 

Data  for  this  system  are  also  given  by  Staronka  (19 10). 

Data  for  the  solubility  of  HgClt.2C»HiN  and  of  Hg(NOi)t.2CfHtN.2HsO  in 
aqueous  solution  of  pyridine  at  18^.1  are  given  by  Stromholm  (1908). 

Data  for  the  solubility  of  diamine  mercuric  chloride,  (NHi)iHgClt  —  NHiHgCl, 
in  aqueous  solutions  of  ammonia  at  17.5*'  are  given  by  Str(Smholm  (1908). 

Solubility  of  Mercuric  Chloride  and  of  Double  Mercuric  and 
Tetra  Methyl  Amine  Chloride  (CH,)4NC1.6HgCl,  in  Aq.  Ether 

AT    1 7^.       (StrOmholm  —  J.  pr.  Ch.  [a]  66^  443*  'oa;  Z.  physik.  Cbem.  44,  64.  '03.) 


Molecular  Cdncentration  per  liter.  Grams  per  Later  of  Sdutkn. 

h^.  Hga,(*).  Hga,(t).  Hrf).  Hga,(*).  Hga,(t). 

0.0  0-1515  0.0342  o  41.16  9.26 

0.0656  0.1795  0.0428  I. 18  48.64  11.60 

0.I3II  0.2069  0.0516  2.36  56.08  14.00 

0.1956      0.2339      00603  3.52      63.38       16.34 

0.26II  0.2489  0.0690  4.70  70.16  18.70 
0.3267  0.2849  00779  S-^  77.20  21.10 
03922    0.3100    0.0866      7.06    84.02    23.48 

(*)  Results  in  this  column  are  for  sohitioDS  in  contact  with  the  Solid  Phase  HgCls.     (t)  Results  In 
diis  column  are  for  solutions  in  cooUct  with  the  Solid  Phase  (CH8)«Naj6HgC]«. 


Solubility  of  Mercuric  Chloride  and  of  Double  Mercuric  and 
Tetra  Methyl  Amine  Chloride  in  Alcohol-Ether  Solutions 

AT   17°.  (Strtmholm.) 

Grams  C9H1OH  per  liter.  Grams  Hgaa(*)  per  liter.  Grams  HcCli(t)  per  liter. 

0.0  41.16  9.26 

4.58  50.00  11.87 

9.16  58  76  14  33 

13.74  66.96  16.90 
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Solubility  of  Double  Mercuric  Chlorides  in  Aqueous  and  Pure 

Ether  at  i6.6". 

(StrOmholm,  190a,  1905.) 


Md.  Cone,  of  HgClt  per  Liter  of: 


Solid  Phue. 


Cms.  HgCIi  per  Liter  of: 
, ,      ,  *  ^ 

Pure         Aq.           Aq.           Aq.         Pure      Aq.         Aq.  Aq. 

Ether.      Ether       Ether       Ether     Ether.  Ether     Ether  Ether 

(I).            (a).          (3).                       (4).         (5).  (6). 

0.1515  0.2387  0.2647  0.3196  41.04  64.69  71.71  86.58  HgCli 

0.0673  0.1157  0.1293  0.1617  18.23  31-41  3505  43-79  (CH,.CH«CA)«Sa.6HgCW 

0.0404  0.0720  0.0835  0.1034  10.95  19.51  22.61  28.01  (CH,.C»H,CH,CiHi)tSa.6H«at 

0.0342      . . .       0.0706     ...          9.26       ...     19. 10  ...  (CHi)4Na.6Hicii 

0.0264     ...       0.0568     ...          7-14         ••     15-39  -■•  (C»H,),Sa.6HgCl| 

0.0209  0.0400  0.0460  0.0594     5.66   10.83  12.48  16.10  (CH« CaH«)sSa.6HgC]| 

0.0063     ...       0.0144     ...          1.70      ...      3.90  ...  (CHt)|.H«Na.aHgai 

(x)  containing  0.2x055  mol.  H|0  per  liter.    (2)  0.2756  mol.  Hjp  per  liter.    (3)  0.421  mdl.  HfO  per  liter. 
(4)  containing  3.79  sms.  HiQ  Per  liter.    (5)  4.97  gms.  H^  per  liter.    (6)  7.59  gms.  HjO  per  liter. 


Solubility  of  Mixtures  of  Mercuric 
Absolute  Alcohol.    (Foote,  1910.) 


AND  Potassium  Chlorides  at  25^  in: 
Acetone.    (Foote,  19x0.) 


Gms.  per  100  Cms. 

Gms.  per  100  Gms. 

Sat.  Solution. 

Solid  Phase. 

Sat.  Solution. 

Solid  Phase. 

KCL      HgCl,. 

KCl. 

HgCl,. 

0.21      33-69 

HgClt+5Ka.6HgCls.aCtHi0H 

1.27 

61.87 

HgCl,+KCLsHgC^.(CH^CO 

0.28      33.80 

*«                 « 

1-39 

60.68 

Ka.sHgCl|.(CH^CO 

0.22      24.84 

5Ka.6HgClt.2CH<0H 

2.58 

55-85 

II 

0.28        6.21 

<i 

2.78 

54.41 

"  +S.6.S  . 

0.25    ^  1.65 

5Ka.6HgCU'SC|H«0H +Ka 

2.93 

48.13 

5.6.3 

0.17       1.57 

II                   « 

2.52 

18.04 

M 

0.38       1.03 

II                   " 

3.34 

13.26 

11 

2.92 

II 

"  +ica 

100  gms.  of  sat.  abs.  alcohol  solution 
HgCls  and  3.01  gms.  NaCl  at  2^"", 


5.6.2  =  5KC1.6HgCli.2(CH,)tCO. 

of  HgClt  +  NaCl  contain  46.85  gms. 

(Foote,  1990.) 


Solubility  op  Mercuric  Chloride  and  Sodium  Chloride  in  Ethtl 

Acetate  at  40**. 

(Linebarger  —  Am.  Ch.  J.  x6b  ai4t  'P4.) 


BloIs.  per 

100  Mob. 

Oma 

.  per  100  Gms. 

Gms.  per 

100  Gms. 

Solid 

Acetate. 

Acetate. 

Solution. 

KaQ. 

HgOs. 

NaQ. 

Hga,. 

NaG. 

Hga,. 

0.8 

12.9 

<>S3 

39-7 

OS3 

28.4 

HgOs 

2.3 

12.4 

1-53 

33.  IS 

i-Si 

27.61 

M 

4-3 

16.4 

2.85 

50.44 

2.78 

33  54 

M 

9.1 

22.85 

6.05 

86.14 

5.60 

46.28 

•■ 

18.5 

34.9 

12.29 

107.4 

10.95 

51-76 

M 

20.0 

40.0 

13.29 

123  0 

"•73 

i<^'^^ 

HgQs+Naa 

The  double  salt  (HgCla),.NaCl  is  formed  imder  proper  conditions. 
Distribution  of  Mercuric  Chloride  Between  Water  and  Benzbnb. 

(Unhart,  1915.) 


Results  at  25"*. 

» 

Results  at  40^. 

Mols-HgC 

1|  per  Liter: 
HiOUyer. 

Cone,  in  H^ 
Cone,  in  C«Hc 

Mols.  HgCI; 

X  per  Liter: 

CeH*  Layer. 

CeH«  Layer. 

H«0  Layer. 

0.02100 

0.2866 

13.65 

0.02647 

0.34600 

0.01224 

0.15777 

12.91 

Q. 015296 

0.18470 

0.005244 

0.064756 

"•35 

O.OI1774 

0.138228 

0.000618 

0.007382 

"95 

0.008041 

0.091959 

0.000310 

0.003696 

IX. 90 

0.004140 

0.04586 

0.000155 

0.001845 

XI. 90 

0.000847 

0.009153 

Cone,  in  H^ 
Cone.  inCsHi 

13. 07 

12. 08 

11.74 
11.44 
XX. 08 
xo.8x 
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Distribution  op  Mbrcuric  Chlosidb  between  Water  and  Ether. 

(Hantzsch  and  Sebalt,  1899.) 

50  cc.  ether  +  50  cc.  sat.  aqueous  H^li  solution  were  shaken  t(M;ether  at 
different  temperatures  and  after  equilibrium  was  established  the  HgCU  in  each 
layer  determined. 

Mob.  HgClt  per  liter:  ^ 

t*.  f  *"  ^  —  • 

H,0  Layer  ((/).  <CiH0jO  Uycr  (c«).  ^ 

o  0.0056  0.01407  0.391 

10  0.0066  O.OI415  0.467 

17.5  0.0090  0.02150  0.419 

25  0.0095  •     0.02076  0.429 

Determinations  by  Skinner  (1892)  at  room  temp,  using  concentrations  of 
HgCls  in  the  aqueous  layer  varying  from  1.4  to  5.9  per.  cent,  gave  a  distribu- 
tion coefficient,  —  =  approximately  0.23. 

Distribution  of  Mercuric  Chloride  between  Aqueous  HCl  and  Ether 

AT   l8^      (MyUus,  19x1.) 

When  I  gm.  of  Hg  as  HgCls  is  dissolved  in  100  cc.  of  HsO  or  aqueous  HCl  and 
shaken  with  100  cc.  of  ether,  the  percentage  of  the  Hg  which  goes  into  the  ethe- 
real layer  is  as  follows: 


Percentage  uonc.  ot  Aq.  tlCl 
Per  cant  Hg  in  Ether  Layer 

Distribution  of  Mercuric  Chl< 

Gdm.  HgCIt  per  xoo  ce. 

0  (,=ii2u;       I 

69.4             13 

:)RTDE  BETWEEN  WaTEB 
(Brown,  1898.) 

Gins.  HgCs 

Layer. 
1. 816 
3.766 

3-754 
6.688* 

a  solndoQ  saturated. 

• 

(Mon 
Han 

cj                      Mols.  HgC 

10                 20 
0.4              0.2 

.  AND  Toluene  at  24". 

per  xoo  oc 

^HjO                     CjHgCBb 
Layer.                       Layer. 

0.442                     0.0270 

1                                      0.732                    0.0488 

.     0.780                    0.0542 

Z.I92                    0.0812 

♦  Thi 

Results  at  Dif.  Temperatures. 

(Hantnrh  and  Vagi,  190X.) 

Mols.  HgOs  per  Liter: 

Layer. 

0.130 
0.292 
0.298 
0.528* 

Results  at  25^ 

le,  xQoa;  Drucker,x9ia; 
tzscL  and  Vagi,  1901. ) 

\  per  Liter:                    ^ 

0 
10 

ao 

30 
SO 

HsQ  Layer  (ci). 
0.0578 

0.0575 

0.0576 

0.0574 

0.0573 

CACH.  Layer  (e^. 
0.0047 
0.0050 
0.0050 
0.0051 
0.0052 

^                HjO  Layer  (cO. 
12.35              O.184IO 

11.60              0.09193 

11.40              0.04593 

11.20              0.02289 

11.25              O.OII42 

0.00573 

CcHiCHa  Layer  (cO-       ^ 
0.01590           11,6 

0.00807           II. 4 

0.00410           II. I 

0.002II            10.8 

0.00108            10.5 

0.00057            10 

Data  for  the  effect  of  Hg(NOs)s  upon  the  distribution  are  given  by  Morse 
(1902).     Results  for  the  effect  of  ZnCU  are  given  by  Drucker  (1912). 

Freezing-point  Data  (Solubilities,  see  footnote,  p.  i)  are  given  por  the 

Following  Mixtures: 

Mercuric  Chloride  +  Mercuric  Iodide  (Padoa  and  Tibaldi,  1903.) 

4- Selenium  (Olivaxi.  X909.) 
+  Sulfur 

+  Nitrobenzene  (Mascarelli,  X906.) 

^om  and  p  Nitrotoluene  (Mascardli,  1906, 1907, 1909.) 

4-  Urethan  (      "        1908,  X909.) 
4-        "        + «  Nitronaphthalene  (      "        1906, 1907.) 

4-        "        +  />  Nitrotoluene  (      "        1908.) 

+  a  Nitronaphthalene  (      <*        1906, 1907.) 

4-  p  Nitranisole  (      "        1906.) 


«l 

^' 


MEBCUBT  CINNAMATI, 


433 


MEBCUBT  GINNAMATE  (ic)   (C«H.CH.CHCOO)tHg.?HA 

loo  gms.  HiO  dissolve  about  0.03  gm.  mercuric  cinnamate  at  25**.   (De  Jong,  1906.) 
100  gms.  HiO  dissolve  about  o.  53  gm.  Hg  cimiamateat  loo*'.   (Tuugift  Checcfai,  1901.) 

MBBCUBIC  CYANIDE  Hg(CN)s. 

Solubility  in  Water. 

Gms.  Hg(CN)a  per  100:  -   „     ., 

caSat.SoL'  ^"*^*°^- 

(Guthrie,  1878.) 
• .  •  (Timofeiew,  1894.) 

(Manh  and  StnitheKSr  1905^ , 
9 . 3  (Konowalow,  1898, 1899.) 

II.  12  (ShexiiU.  1903) 

10. 95 (iy-x.o8z3)  (Hers and  Andeta,  Z907-) 


iGms.  H^. 

*-  o.45£utec.  about  11 

13. 5  9-3 

IS  12. 5 

20  ... 
25 

25  11.27 

loi.i  53.85 


(Griffiths.) 

One  liter  5.2%  aqueous  NHs  solution  dissolves  204.3  S^s.  Hg(CN)t  at  about  30*. 

(Konowalow,  1898.) 

Solubility  of  Mercukic  Cyanide 'in  Aqueous  Potassium  Cyanide.  Solu- 
tions AT  25".  (Sheirill,  1903.) 
Mola  per  Liter.  Gms.  per  Liter. 
KCN.          *       Hg(CN),'.  'KCn!           "        Hg(CN)s. 
0.0493               0.4855  3.21                     122.6 
0.0985               0.5350  6.41                     135.2 
0.1970               0.6270  12.83                    158.4 

The  re»:ularity  of  the  increase  in  solubility  proves  that  the  complex  Hg(CN)s. 
KCN  is  K)rmed  at  the  given  concentrations. 

Data  are  also  given  for  the  dbtribution  of  Hg(CN)t  between  aqueous  solu- 
tions of  KCN  and  ether  at  25''. 

SoLUBiLrrr  OF  Mercuric  Cyanide  in  Aqueous  Solutions  of  Methyl  Alcohol, 
Ethyl  Alcohol  and  op  Ethyl  Acetate  at  25^.    (Hen  and  Anders,  1907.) 

In  Aq.  Ethyl  Alcohol.        In  Aq.  Ethyl  Acetate. 


In  Aq.  Methyl  Alcohol. 

Gms. 
Hg(CN), 


Wt.  % 

CHjOHin 

Solvent. 

10.6 

30.77 
47.06 

64 
78.05 

100 


Sat.SoL   P«"<»cc. 
Sat.  S<u. 

11.02 
12.46 

16.37 
20.48 

24.58 
34.29 


1.0640 
I . 0484 
1 .  0426 
I. 0441 
I . 0484 
I . 0762 


Wt.  % 

&H,0H  in 

Solvent. 

O 
20.18 
40.69 
70.01 
100 


Gms. 


'^r*,  ^^£^  ch.coo^h.  >^, 

...0-1    «.rr«««.    ffsdvent.     Sat.  SoL 

o         I. 0810 

4.39      1.0798 

96.76   1.9374 
100     0.9097 


Sat.  Sol.  P«"<»cc 
Sat.  Sol. 

I. 0813  10.95 
1.0339   8.76 


1.0006 
0.9419 
0.8552 


9.02 

9.57 
8.19 


Gms. 

Hg(CN), 

perxoooc. 

Sat.  SoL 

10.9s 
10.83 

2.66 

1.80 


Solubility  of  Mercuric  Cyanide  in  Ethyl  Alcohol,  Methyl  Alcohol 

AND  IN  Mixtures  of  the  Two. 


In  Ethyl  Alcohol.      In  Methyl  Alcohol. 

(Timofeiew,'^4;deBruyn '9a;        rDukeUki  toot^ 
Hers  and  Kuhn,  1908.)  ^l^ukclslu,  1907.) 


Gms.  HgfCN), 
t*.      per  100  Gms. 
Sat.  Sol. 

8.3 

8.8 


o 
10 
20 

30 
40 


Gms.  Hg(CN)s 
t".  per  zoo  Ums. 

Sat.  Sol. 

26.10 


iy  of 

Sat.  Sol. 


O 

14.17  29.17 

9.25  23.4  32.01 

953*  27.4  31.77 

9.8  31.7  32.53 

10.3  38.1  33- 29 

^   »o.8ssa  44.5  34.05 

100  gms.  of  a  sat.  solution  of  Hg(CN)s  in  a  mixture  of  equimolecular  amounts 
of  CHiOH  and  CeHe  contain  10.2  gms.  Hg(CN)i  at  lo^  13  gms.  at  30^  and  15 


In  CHiOH+CtHsOH  at  25*. 

(Hers  and  Kuhn,  1908.) 

%CHa0H 

in 
Mixture. 

4.37    0.8618 
0.8707 
0.9267 
1.024 
1.034 
1.052 
1.076 


10.4 

41.02 

80.69 

84.77 
91.25 

100 


(jms.  Hg(CN)h 

per  100  oc 

Sat.  Sol. 

9.02 
10.10 
16.70 
28.20 
29.60 
30 
34.30 


gms.  at  50 


(Dukdski.  19074 
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Solubility  of  Mercuric  Cyanide  in  Mixtures  op  Propyl  and  Methyl 
Alcohols  and  Propyl  and  Ethyl  Alcohols  at  25^.     (Hen  and  Koha.  1908.) 


In  CHtOH+CH^H. 

In  CsHtOH+CiH^H. 

^COItOH 
mMtzfld 
Solvent. 

Solvent. 

dmm  of 

Sat.SoL 

Gms. 

Hg(CN), 

per  xoooc 

Sat.  Sol. 

%C|H,0H 
in  Mixed 
Solvent. 

dmmOl 

Sdvent. 

djuot 
Sat.  Sol. 

Gmn. 

Hg(CN)« 

per  100  cc 

Sat.  Sol. 

0 

0.7878 

1.0760 

34.3 

0 

0. 7867 

0.8552 

8.91 

II. II 

0.7894 

1.0327 

29.52 

8.1 

0.7886 

0.8549 

7.90 

23.80 

0.7907 

0.9891 

24.48 

17.85 

0.7902 

0.8527 

7.30 

65.20 

0.7954 

0.8800 

10.48 

56.6 

0.7926 

0.8386 

5.21 

91.80 

0.7992 

0.8376 

5.04 

88.6 

0.7973 

0.8311 

3.87 

93. 75 

0.7995 

0.8335 

4.23 

91.2 

0.7979 

0.8306 

3.84 

96.60 

0.7999 

0.8322 

3.98 

95-2 

0.7986 

0.8293 

3.64 

100 

0.8004 

0.8283 

3-44 

100 

0.8004 

0.8283 

3.44 

100  gms.  propyl  alcohol  dissolve  3.79  gms.  Hg(CN)i  at  I3;5^.     (Timofeiew,  1894.) 
100  gms.  acetonitrile  (b.  pt.  81.6^)  cussolve  9.58  gms.  He(CN)i  at  18"*. 

(Naumann  and  Schier,  19x4.) 

100  gms.  benzonitrile  (b.  pt.  190-1°)  dissolve  1.093  S™s*  Hg(CN}i  at  I8^ 

(Naumann,  ^9i40 

Solubility  op  Mercuric  Cyanide  in  Aniline.    (Staxonka,  19x0.) 

t"*  of  Solidification  41**      49        58.5    65        77        83.5    84        88.5 

Mol.  %Hg(CN)tinsat. 
Solution  3.7      5.7      7.7      9        14.2    18.2    19.7    23.4 

The  solid  phases  are  the  unstable  Hg(CN)t.4C«HfNHt  and  the  stable  Hg(CN)fl. 
2CJifNHs  (m.  pt.  about  90''). 

One  liter  sat.  solution  in  ethyl  ether  contains  2.53  gms.  Hg(CN)i  at  25". 

(Abegg  and  Sherrill,  1903.) 

100  gms.  glycerol  dissolve  27  gms.  Hg(CN)s  at  15.5". 

Solubilitibs  op  Mercuric  Cyanide  Double  Salts  in  Water  and 

IN  Alcohol. 

Gmg.  per  xoo  Grams, 
DVater!        Alcohol.  ' 


Doable  Salt. 


ObsCtTBT* 


cold 

lO** 


32.7 

12.6 

9-7 
100. 0 


Hg(CN),.2KCN 
Hg(CN),.2TlCN 
Hg(CN),.2TlCN 
aHg(CN),.CaBr,.5H,0  cold 

3Hg(CN)..CaBr,.5H.O  boiling  400.0 

Hg(CN),.KCl.H,0  18^  14.81 

Hg(CN),.KBr.2HaO  18^  7  •  49 

Hg(CN),.KBr.2H,0  boiling  100.0+ 

Hg(CN),.BaIa.4H,0  cold  6.42 

Hg(CN),.BaI,.4H,0  boiling  250.0 

Hg(CN),.KI  cold  6.  a 

Hg(CN),.NaI.2H,0  18^  aa.a 

Hg(CN)^SrI,.6Had  *iSf 


50.0 
100.  o 


(Fromiiner  —  Ber.  11, 99,  '98.) 

M  M 

(Cuter.) 

M 

(Brett^ 


4.4a  (Outer.) 

62.5    (90%  Ale.) 
1.04  (34°  B  Ale.)       (C«ffl«^ 
15.4    (90%  Ale.)        (Co«»0 
35-0    (90%  Ale.) 


14' 3 

Solubility  of  Mecuric  Cyanidb  in  Organic  Solvents  at  i8''-2oP. 

(Sulc.  (900.) 

FOfimiMU 


0.%(CN)tper 
100  Gms.  Soh«nU 


Bromoform 
Carbon  Tetra  Chloride 
Ethyl  Bromide 
Ethylene  Di  Bromide 


CHBr, 
CCI4 
QHsBr 
QHiBr, 


0.005 
o.ooi 

0.013 

O.OOI 


Data  for  the  ternary  system,  mercuric  cyanide,  pbenol«  water  are  given  1^ 
Tinunermanab  1907. 
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Solubility  of  Mercuric  Cyanide  in  Pyridine.  (Staioaka,  191a) 

Mob.  Mols.  Mois. 

r.  periooMob.  SoUdPhaie.       «*.  periooMols.  SolidPliaie.  «*.  perxookoL  SolidPhaie. 

«a+  *^+  "tw 

9  7.1  Hs(CN)».6CiHiN  22.5  17.3    HgCCNVaCAN      56.5  26.6  3H«<CN)»3C»N 

II  8.7  «  28.5  18.4  "  68  27.5    BgiCNh-CM^ 

12.2  10.4  ••  32  19.3  "  70  27.7  *• 

13  II. 3  "  38  20.6  "  86  29  • 

13.5  12.9  *•  42  22.3  "  III  32  • 

14.5  13.8  "  46  23.7  ••  122.5  33.8  " 

16.5  15.8  "  53  25.3;9Hg(CN)fr3CiH,N  125  34.4 

ao.S  15.9  «  54.5  26  "  141  38.3  « 

100  gms.  pyridine  dissolve  64.8  gms.  Hg(CN)i  at  18**.  (Sduoeder,  1905.) 

Solubility  of  Mercuric  Cyanide  in  Quinoline.    (Stannka,  19x0.) 

Mob.Hg(CN)s  Mols.H«(CN),   . 

t*.  _per  xoo  Mols.  Solid  Phaie.  t*.  per  100  Mds.  Solid  Phase. 

Hg(CN)«+C.H7N.  Hg(CN)t+CAN. 

45  4-2  Hg(CN),.3C,HTN    137  13.2  Hg(CN)«.aC»NC2> 

54  6  **tr.pt.6o*    161  17.4          «• 

89(60  8.2  180  22.5         « 

99(61)  9.2  192  27.x         " 

HERCUBY  rULMINATE  CHgNA. 

One  liter  of  solution  in  water  contains  O.70  gm.  QHgNiOi  at  12^  and  I.76 
gms.  at  49**.  (Hhlkman,  X89&) 

MEBCUBIC  lODEDK  Hgl,. 

Solubility  in  Water. 

t*.  Gms.  Hkli  per  Liter.  Observer. 

x8  o .  0004  (oonductivity  method)       (KoUnusch,  1904-  05.) 

X7.5  0.040  (BoiiiKoin,  X884.) 

32  0.054  (Rohland,  1898.) 

25  0.0591  ^  (Mofse,  190a.) 

SolubilitV  of  Mbrcurous  Iodide  in  Water  at  25^    (ShemU,  190(3.) 

One  liter  sat.  solution  contains  2  X  lO"'  gms.  Hgsl,,  determined  by  indirect 
method. 

Data  for  the  solubility  of  mercurous  iodide  in  aq.  KI  solutions  at  25^  are  also 
given  by  Sherrill. 

Solubility  of  Mercuric  Iodide  in  Aqueous  S(h.utions  at  25^ 

(Hers  and  Paul,  1913.) 


In  Aq.  Bait. 

Mols.  per  Liter. 

In  Aq.  Calf. 
Mols.  per  liter. 

Cal,.          Hgl,. 
0.053       0.050 
0.252       0.261 
0.468       0.440 
1.799       1.706 

Mercuric  Iodide  in 
Iodide  at  25"*.    (Shernll 

Gms.  per  Liter. 

In  Aq.  Nal. 

Mob.  per  Liter. 

'NaL           Hgl,.' 
0.794       0.412 
1.385       0.622 
2.225       0.945 

Aqueous  Solutions 

,  1903;  Hers  and  Paul,  19x3 
Mob.  per  Liter. 
KI.          Hgl,. 

1  0.50 

1.5         0.75 

2  X 

2.5           1.25 

In  Aq.  Sris. 

Mob.  per  liter. 

Ball.           Hflt. 
0.099       0.059 
0.748       0.742 
0.978       0.897 
X.508        1.462 

SOLVBXLm  OF 
Moli.  per  Liter. 

Sr^.            H«I«: 
0.254         0.2x2 
0.35s         0.320 
0.539         0.58a 
0.608         0.694 

OF  Potassium 
.) 

Gms.  per  liter. 

KI.            Hglt. 
0.05         0.025 
O.IO         0.05 
0.20         0.10 
0.50         0.25 

KI.            Hgl,. 
8.3            II. 4 
16.6            22.7 

33-2           454 
83             113. 6 

KL           Hglf 
166         227.2 
249         340.8 
332        454. 5 
415         578 

Data  for  the  distribution  of  mercuric  iodide  between  aq.  KI  solutions  and 
benzene  at  25^  are  given  by  Sherrill,  1903. 
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Equilibrium  in  the  Ternary  System  Mercuric  Iodide,  Potassium 
Iodide,  Water  at  20"*  and  30*".    (Dunnisgham  X9X4-) 


Results  at  20 

0 

• 

Results  at  30^ 

Gms.  per : 

[oo  Gms.  Sat.  Sol. 

SoUdPhue. 

Gms.  per  loo  Gm*.  Sat.  Sd. 

Kl. 

Hgl,. 

Kl. 

Hgl.. 

SO  9 

193 

Kl 

60.6 

•   •   • 

44-4 

32.4       • 

M 

40 

S3 

39 

48 

M 

39-6 

S2-7 

37-4 

53-6 

"    +KH8I1 

40 

52.2 

37.8 

52.6 

KHA 

40.2 

Si-2 

351 

52.2 

t( 

39-3 

50-3 

35. S 

SI  2 

KHsI«.H^ 

33-7 

49.8 

26.7 

50.3 

"+HA 

33 

52 

26.6 

49-4 

Hgl. 

31 -4 

Si-7 

237 

40.2 

i< 

29.1 

52-2 

14.9 

22.5 

« 

Solid  Phase. 

Kl 

"+KHs]^ 
KHgL 

u 


If 


KHgI.3/> 


If 


Equilibrium  in  the  Ternary  System  Mercuric  Iodide,  Potassium 
Iodide,  Ethyl  Ether  at  20°.    (Dunningham,  1914.) 

Two  liquid  layers  with  compositions  as  follows,  are  formed: 


Gnt.  Vf*  zoo  Gms.  Upper  Layer.        Gms.  per  xoo  Gms.  Lower  Layer. 


Hglt. 
2.8 


Kl. 

I.I 

I.I  2.4 

0.8  2.5 

None 


Solid 


Kl.  Hgl.. 

None 

17-6  53-2 

16.5  56.1 

17  58.2 

Data  are  also  given  for  the  four  component  s>;stem,  Hgli  +  Kl  +  (CsH8)tO  + 
HsO  at  20^.    The  results  are  of  special  mterest  since  3  liquid  layers  are  formed. 

Solubility  op  Mercuric  Iodide  in  Aqueous  Ethyl  Alcohol: 


KI+KHgl^ 

KHgl. 

Hgl. 

KHgI,+HgI, 


At  18**. 

(Bourgoin.) 


Solvent. 


Gms.  HgIs 
per  liter. 


At  25^ 

(Herz  and  Knoch  —  Z.  anorg.  Ch.  45;  366,  '05.) 

f  ^  ■      ■% 

Wt.%  Alcohol  Hglt  per  loo  cc.  Solurion.     Sp.  Or.  of 
in  &)lvent.       ^mUmols.     Grams.'    Solutions »s*'/4* 


Abs.  Alcohol  11.86 

H20+8o%  90^  Ale.     2 .857 
B^O+ 10%  90®  Ale.     o  .086 


100 
95.82 
92.44 
86.74 

78-75 
67.63 


3.86 
2.56 
1.92 

1.38 

0-93S 

0.45 


I -754 
1. 162 

0.873 

0.623 

0425 
0.204 


0.8033 
0.8095 
0.8154 
0.8300 
0.8465 
0.8721 


Solubility  of  Mercuric  Iodide  in  Aqueous  Methyl  Alcohol  and  in 
Aqueous  Ethyl  Acetate  at  25^    (Herz  and  Anders.  1907.) 

In  Aq.  Methyl  Alcohol. 

Gms.  Hgl. 


wt.% 

CiLOHui 
Sosvtat. 


d^Moi 


47.06 

64 

78.0s 
100 


So&ent. 
0.9186 
0.8800 
0.8489 
0.7879 


dfyoC 
Sat.  Sol. 


per  zoo  cc. 
Sat.  Sol. 


Wt.  %  CHr 
COOCH, 
in  Solvent. 


In  Aq.  Ethyl  Acetate. 

Gms.  Hgl. 

per  zoocc. 

Sat.  Sol 


djuoi 
Sat.  Sol. 


0.9187   0.044     4-3^  0.9973    0.013 

0.8834    0.158      96.74  0.9063     1.87 

0.8519    0.445     100  O.9OII     1.09 
0.8155    2.590 

100  gms.  sat.  solution  in  95%  alcohol  (rf«  =  0.8126)  contain  0.72  gm.  Hgli 

at  o^,  1.06  gms.  at  25°  and  2.15  gms.  at  50^  (Reinders.  1900.) 


MBBCUBZC  lODEDK 


426 


■ 

SOLUBn^ITY  OF 

Mercuric  looros 

.  IN  Alcohols. 

Almhol. 

Focnula. 

f. 

Sp.  Gr.  of 
SolutioiL 

Gins.HxrIcper 

xoo  Gms.         Obierver. 
Alcohol. 

Methyl 

*  * 

CHtOH 

15-20 

0.799 

3.24      (RoUand.) 

1* 

(f 

19 

»  •  • 

3 . 7         (Tfrnofdew.) 

<( 

<( 

19.5 

1  •  • 

3.16      (deBniyn.) 

« 

«<                . 

23 

•  • 

3 .  98      (Bedunum.) 

« 

(I 

66(b.pt.) 

i  •  • 

6.512    (Silk.) 

Ethyl 

CtHiOH 

15-20 

0 

.810 

1.42      (RoUaiid.) 

<( 

ti 

18 

•  •  • 

1.48      (BooigoiiL) 

II 

ii 

19 

»  •  • 

1.86      (Timcfeww.) 

« 

« 

19.5 

■  •  •  • 

2.09      (deBrayn.) 

« 

€( 

25 

0 

,803 

2 .  19      (Hen  and  Knocfa.] 

« 

U 

78  (b.pO 

»  •  • 

4.325    (Sulc) 

Propyl 

CJItOH 

15-20 

0 

.8x6 

0.826    (Rohland.) 

f( 

(( 

19 

•  •  • 

1.25      (TuDofdew.) 

Amyl 

C^UiiOH 

13 

1  •  • 

0.66      (Lancynaki.) 

a 

u 

71 

1  •  • 

3.66 

ti 

tt 

MM 

100 

»  •  • 

5.30 

ft 

€€ 

133.5 

■  •  • 

9.57 

Isopropyl 

(CH,),CH.OH 

81  (b.  pt) 

■  •  • 

2.266    (Snlr.) 

Isobutyl 

(CH,),CHCH^H 

22.5 

1  •  • 

0.51       (Timofeiew.) 

C( 

« 

i05-i07Cb.pt.: 

)      , 

ft  •  • 

2.433    (Sufc.) 

Solubility  of  Mercuric  Iodide  in  Mixtures  of  Alcohols  at  25^ 

(Hen  and  Kuhn,  1908.) 

In  CHjOH  +C:,H,OH.  In  CHtOH  +CH/)H.        In  CHtOH  H-C,H,OH. 


Percent 

dmm  of 

Gms.HfI^  Percent 

dmm  of 

Gms.  Hgl^ 

CHfOHin 
Solvent. 

Sat.  Sol. 

per  100  00 
Sat.  Sol. 

CfRiOHm 
Solvent. 

Sat.  Sol. 

per  xoo  GO. 
Sat.SoL 

0 

0.8038 

1.80 

0 

0.8156 

3.16 

4.37 

0.8039 

1.93 

II. 11 

•    •    • 

•    •    • 

10.40 

0.8046 

2.08 

23.80 

0.8155 

3.04 

41.02 

0.8077 

2.32 

65.20 

■    ■    • 

•    •    • 

80.69 

O.813I 

2.89 

91.80 

O.810I 

1.69 

84.77 

0.8140 

2.96 

93.75 

O.811O 

1.67 

91.25 

0.8146 

2.98 

96.60 

0.8108 

1.53 

100 

0.8156 

3.16 

100 

O.8116 

r.42 

Percent 

iuOf 

Gm8.H«Ia 

C^HTOHin 
Solvent. 

Sat.  Sol. 

per  xoo  cc 
Sat.SoL 

0 

0.8038 

1.80 

8.1 

0.8036 

1.73 

17.85 

0.8043 

1.6s 

56.6 

0.8057 

i-SS 

88.6 

•    •   • 

•  •  • 

91.2 

0.8099 

1.52 

95.2 

0.8108 

1.44 

100 

O.8116 

1.42 

Solubility  of  Mercuric  Iodide  in  Acetone  in  Ethyl  Acetatb 

AND  IN  Benzene. 

(Sulc ;  Krug  and  McElroy  —  J.  Anal.  Ch.  6^  186*  '9a;  Laazcynaki  —  Ber.  37,  aaSs,  '94.) 


In  Acetone. 

In  Ethyl  Acetate. 

In  Benzene. 

Gms.  Hffit 
t*.      per  zoo  Gms. 

t». 

Gms.  Hgis 

per  TOO  Gms. 

CHsCOOCsHs. 

t«». 

Gms.  Oda 
per  xooGoi. 

(CHa)iCO. 

CeHa. 

I             2.83 

—20 

1.49 

IS 

0.22 

18            336 

+  I7-S 

1.56 

60 

0.88 

95            2  .09  (K.aiidMcE.) 

21 

1.64 

65 

0.9s 

40          4-73 

40 

2-53 

84 

1.24 

58            6.07 

SS 

319 

8o(b4A.)o.825(a 

56  (b.pt.)  3 .  249  (Sole.) 

76 

431 

74-78  (b.pt.)  4 .  20  (Sulc) 
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100  gms.  acetone        dissolve  2.04  ems.  Hgli  at  23^      (Beckmann  and  Stodc,  1895.) 
benzene  "       0.25    "        ^ 

chloroform         "       0.07    " 
acetone  "       2         "        "     (red)  at  25^  (Rdnden,  1900.) 

"       3.09    "        "     (yellow)  at  25^ 
ethyl  acetate     "       1.47    "        "     at  I8^  (Naiuiuim,  19x0.) 


One  liter  sat.  solution  in  benzene  contains  2.24  gms.  Hgls  at  25^. 

(Abegg  and  Shenffl,  Z903O 


S(x«UBiLiTY  OP  Mercuric  Iodide  in  Aniline. 


(Peuoe  and  Fiy,  19x4.) 


Gms.  Hflt 


Giiis.H«It 


r. 

per  xooGott. 
Aniline. 

Solid  Phase. 

f. 

per  loodnM. 
Aniline. 

SoHd  Phase. 

-11.48* 

.  .  .      CANHt+HcIfaCANHt 

48.8 

128. 1 

Hgl«(ie4) 

-  6.5 

23-35 

HgI«.3CANH^ 

63.6 

163.8 

M 

+  0.4 

28.69 

u 

70.8a 

184. 1 

f< 

17.8 

42.85 

u 

76.2 

201.6 

« 

21. 1 

47  55 

M 

95-9 

246.7 

M 

26.9 

55-47 

M 

loSf 

... 

"  +Bglt  (ydlaw) 

30.1 

62.05 

M 

"5-7 

281.8 

Hgli  (yellow) 

36.2 

75.80 

« 

137 -2 

285.2 

«4 

42.9 

96.49 

<f 

181. 1 

297.9 

m 

46.8t 

•  •  • 

"+HgI.(«rf) 

199. 1 

863.2 

m 

Entec 


tTr.pt. 


Additional  data  on  this  system  are  also  ^ven  by  Staronka,  ipio. 

Data  for  the  solubility  of  mercuric  iodide  in  nitrobenzene  and  mj^  nitrotoluene, 
determined  by  the  synthetic  (sealed  tube  method),  are  eiven  by  Smits  and  Bak- 
horst  (1915).  The  transition  point  of  Hgit,  red  to  yellow,  was  found  to  be  at 
1.68  mol.  per  cent  Hgli  and  127.5^  in  nitrobenzene  and  1.81  mol.  per  cent  Hels 
and  128**  in  p  nitrotoluene.  The  interesting  part  of  the  investi{[ation  is  the 
characteristic  prolongation  of  the  meking  line  above  the  transition  pomt.  Similar 
data  for  the  solubility  of  mercuric  iodide  in  nitrobenzene,  m  nitrotoluene,  p  nitro- 
toluene and  in  nitronaphthalene,  determined  by  the  freezing-point  method, 
using  a  Beckmann  apparatus,  are  given  by  Mascarelli  (1906a;.  Observations 
on  the  appearance  and  color  changes  of  the  Hgit  are  given. 


Solubility  op  Mercuric  Iodide  in  Carbon  Disulfide. 

(Linebaxger,  1894;  Aictowaki,  1894,  X895-96.) 


r. 


Z16 

93 
86.5 

10 


Gms.  HA 

per  xoo  Gms. 

Solution. 

0.017 

0.023 

0.024 

0.107 


f. 

-  S 

O 

+  5 

10 


Gbu.^1^ 

per  xoo  Gms. 

Sdution. 

O.I4I 

0.173 
0.207 

0.239 


t*.         per  xoo  Gn 
Solution. 

IS         0.271 

20;  0.320 
25  0.382 
30     0.44S 


One  liter  sat.  solution  of  mercuric  iodide  in  CSs  contains  3.127  gms.  at  15^  ' 

^  '  (Dawson,  xQo9b). 

One  liter  sat.  solution  of  mercuric  iodide  in  CCU  contains  0.170  gm.  at  18  . 

(Dawson,  x9o9b.) 
Data  are  also  given  by  Dawson  for  the  distribution  of  Hgls  betw:een  aqueous 

solutions  of  KI  and  CSs  at  15^  and  aqueous  solutions  of  KI  and  CCI4  at  18^. 
100  oc.  anhydrous  hydrazine  dissolve  69  gms.  Hgli  with  precipitation  of  Hg 

at  room  temp*  .  CWeish  and  Bfodenoo,  X9X5«) 
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Solubility  of  Mercuric  Iodide  in  Several  Organic  Solvents. 


(Sulc  —  Z.  uaatg,  Ch.  as  4oz>  'oo.) 


Solvent. 


Chloroform 
Chloroform 
Bromoform 
Tetra  Chlor  Methane 
Tetra  Chlor  Methane 
Ethyl  Bromide 
Ethyl  Bromide 
Ethylene  Di  Bromide 
Ethyl  Iodide 
Ethylene  Di  Chloride 
Iso  Butyl  Chloride 
Methyl  Formate 
Ethyl  Formate 
Methyl  Acetate 
Acetal 

Epi  Chlor  Hydrine 
Hexane 


Focmiila. 

CHCl, 

CHCl, 

CHBr, 

CCI4 

CCI4 

C^sBr 

C^jBr 

QH^Br, 

QH^ 

C,H,C1, 

(CH,),.CHCH,C1 

HCOOCH, 

HCOOC^ 

CHjCOOCH, 

CH,CH(OC,H.), 

CH,,O.CH.Cl4a 


«  0                     Gms.  Higlfl per  zoo 
*  *                       Cms.  Solvcat. 

ia-2o 

0.040 

61  (b.  pt.) 

0.163 

18-20 

0.486 

18-20 

0.006 

75  (b.  pt.) 

0.094 

18-20 

0.643 

38Mb.pt)  • 

0.773 
0.748 

18-20 

18-20 

2.04Z 

85-5''  (b.  pt.) 

1.200 

69 

0.328 

36-38     " 

1. 166 

S^'SS     " 

2.150 

56-59  " 

2.500 

los     ;; 

d.ooo 

117     " 

6. 113 

67 

0.073 

Solubility  of  Mercuric  Iodide  in  Ether  and  in  Methylbnb 

Iodide. 


In  Ether. 

(Sulc;  Laazcynaki.) 
«•  Gms.  H^flper  100 

•  •      Gm»r534&o. 

o  0.62 

36  0.97 

35  (b.  pt)  0.47  (Sulc) 


In  Methylene  Iodide. 

(Retgen  -~  Z.  anocg.  Ch.  3^  853*  '03^ 


15 

100 

180 


Gms.  Hgl*  per  loe 
Gms.  CHjIa. 

2.5 
16.6 

58.0 


Solubility  of  Mercuric  Iodide  in  Fatty  Bodies. 

(Mehu  —  J.  pharrn.  cfaim.  [5]  ia»  949,  '85O 


^•o     Gms.  Hgl« 
^*  •  100  Gms.  Sol 


BOivent* 

Bitter  Almond  Oil  25  0.5 

Bitter  Almond  Oil  100  i .  3 

Castor  Oil  25  4.0 

Castor  Oil  100  20.0 

Nut  Oil  100  1 .3 


per 
Ivent. 


SotmA.  f. 

Vaseline  25 

Vaseline  100 

Poppy  Oil  25 

Olive  Oil  25 

Carbolic  Acid  xoo 


Gms.  Hffla 
xoo  Gms.  ScH 

0.025 

0.20 

I.O 

0.4 

2.0 


XOO  grams  oil  of  bitter  almonds  dissolve  5.0  grams  Hgli.KI  at  2^. 


Solubility  of  Mbbcvuc  loDros  in  Oils. 


(Anon,  1903, 1904) 

on. 

Gms.HgIa 

per  zoocc 

OiL 

00. 

Gms.  HA 

perxooob 

OiL 

Castor       Oil 
Watout       " 
Linseed       " 
CodUver  " 

1.90 
1.29 
1.23 

O.S4S 

Peanut  OB 
OUve      " 
Ahnond  " 
Vaseline 

0.52 

0.4S 

0.39 
0.26 

4^9  MEBCI7BY  lODIDK 

SoLUBiLmr  OF  Mercuric  Iodide  in  Pyridine. 

(Determipations  from  —50*  to  oS-S**  made  by  saturating  the  solvent  at  con- 
stant temperatures  are  ^ven  by  Niathews  and  Ritter  (191 7).  Measurements  of 
the  points  of  solidification  of  various  mixtures  of  the  two  components,  covering 
the  range  from  10^  to  I35^  are  given  by  Staronka  (1910). 


Gii».HgI^ 

Gms.  Hidi 

f. 

per  xoo  Gms.  Solid  Phaae. 

f. 

per  100  Gms.     Solid  Phase. 

Sat.  Sol. 

Sat.  Sol. 

-so 

1.93     HgI..3C»H,N 

90.08 

61.43    Hg]«.2CAN 

-31. S 

4.27 

« 

100 

65.72       " 

—  10 

10.28 

«i 

los 

6S.89       " 

—  0.1 

14.85 

M 

107  m.  pt. 

72.09       «• 

+  8.83 

18.42 

« 

105 

75-67       " 

20.02 

24.40 

M 

100 

79-73     " 

25  SS 

27.90 

M 

90 

84.16    « 

40.08 

37  64 

M 

87  Eutec 

85.17       "+HgI,.CAN 

50.02 

43  15 

(f 

100 

86                 H«I,.CiH|N 

60.07 

48.29 

W 

120 

87 .  16 

80.05 

57.60 

M 

13s 

88.78 

Solubility 

OF  Mercuric  Iodide  in 

(Staronka,  19x0.) 

QVISOLUIB. 

f. 

Moh.  BgL 

per  xoo  Mois. 

®,+C.H,N. 

Solid  Phaae. 

f. 

I  Mois.  HkV 

Ijper  100  Mob.  •  Solid  Phase. 

to+CHiN. 

100 

4.7 

lHgI,.aC»H,N 

160 

37.7          H«I..C.H,N 

"55 

9.1 

•« 

i6s 

41.6 

133  S 

13.2 

M 

165 

43 

138 

23.1 

II 

170 

48.8 

I4S 

26.7 

HgI>CH,N 

169.5 

49. S 

IS3 

31 -4 

II 

166.5 

54-4 

Fusion  point  data  for  mixtures  of  Hgis  +  I  are  given  by  Olivari,  1908. 

MIBCUBIC  lODIDK  Diamine  (NH,),Hgl2. 

Data  for  the  solubility  of  diamine  mercuric  iodide  in  aqueous  ammonia  solu- 
tions at  20"  are  given  by  Francois  (1900).  The  solid  is  not  stable  in  solutions 
containing  less  than  48  gms.  NHt  per  liter. 

mBCUBY  NITRATE  (ic)  Hg(N0,)3,  (ous)  Hg2(NQs),. 

100  gms.  anhydrous  lanolin  (m.  pt.  about  46°)  dissolve  1. 15  gm.  Hg(NOi)s 

at  45**.  ^  (Kloae,  1907.) 

^  100  cc.  anhydrous  hydrazine  dissolve  about  2  gms.  Hgs(NOt)s  with  precipita- 
tion of  Hg  at  room  temp.  (Wdah  and  Broderson,  19x5.) 

MEBCUBY  OZIDK  HgO. 

Solubility  in  Water. 

(Schick,  1903.) 

t^.  Gms.  per  xooo  oc.  Solution. 

/ * V 

25  0.0518  yellow  HgO  0.0513  red  HgO 

100  o .  410   yellow  HgO  0.379  red  HgO 

At  25®  the  mixtures  were  constantly  agitated  for  4  days  or  longer.  At  lOO* 
tlie  solutions  were  boiled  and  stirred  for  5  hours.  A  longer  period  would  prob- 
ablv  have  caused  better  agreement  between  the  red  and  yellow  HgO. 

One  liter  HsO  dissolves  0.05 'gm.  HgO  fred,  large  grains)  at  25^.      (Hulett,  x9ox.) 
One  liter  H|0  dissolves  0.15  gm.  HgO  (red,  finest  grains)  at  25^  " 
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SoLUBn^mr  of  Mbrcttsic  Oxide  in  Aqueous  HTDBOiFLUORic  Acm  at  25^ 

GMCer,  190EO 


Nonnality 
ofHF. 

0.12 
0.24 

0.57 
Z.II 

2.17 


Gnii*  Hg  ps 
9X0C.S1LS0L 

0.0242 

0.047s 
O.I2IO 
0.2247 
0.4976 


Gni.  Atoms  Qg 
per  Liter. 

0.01258 
0.0247 
0.0629 
O.I168   . 
0.2586 


HERCUBY  DiPHINTL  Hg(CiH<)i. 

Fusion-point  data  for  mixtures  of  Hg(CfHf)i  +  Sn(C6Hf)4  are  given  by  Cambl 
(1912). 

KIECUBY  8BLINITE  HgSeCV 

S(H.UBiLiTY  IN  Aqueous  Sodium  Selbnitb  Solutions  at  25^ 

Normality 

ofNatSeO^ 

Sotutioo. 

0.0625 

O.I2S 

0.25 

MERCURY  SULFATE  (ic)  HgSO«. 
Equilibrium  in  the  System,  Mercury  Oxide,  Sulfur  Trioxide,  Water 

(Hoitaema,  1895.) 

Results  expressed  in  molecules  per  sum  of  100  molecules  of  the  three  com- 
ponents of  the  system.    The  mixtures  were  rotated  for  3  hours  or  longer. 


Cms.  QgSeOk 

Nonnality 

per  xooGms. 
Sat.  Sol. 

Na^eQiof 
Soiatioii. 

periooGms. 
Sit.SoL 

0.18 

0.5 

0.70 

0.32 

I 

1-39 

0.53 

2 

2.73 

Results  at  35' 

Liquid  Phase. 


nfi. 


98 
96 

94 

93 

94 

93 
92 

92 

92 

92 

92 

91 

91 

91 

91 

91 

91 

91 

91 
90 

89 
75 
39 


S 
6 

4 
9 
4 
4 
9* 

3 
I 

9 
9 

3 

2 

3 
3 
3 

S 

2 

8 

2 


SOk. 

1.24 
2.49 

3-93 
4.24 

452 
4.65 
4.81 

5.20 

5.58 
5.81 

S-97 
6.15 

6.54 
6.77 
6.90 
7.67 

7.84 
8.36 

8.9s 
10.6 

24.2 

60.7 


SoUdPhaae. 
sH<O.S0b 


Results  at  50**. 

Liquid  Phase. 


M 


1< 


HgO. 

0-33 
0.92 

1.65 

1.85)  3Hg0.s0.aDd 

2.12)  3B«0.aS0k.3H^ 
1.94  3Hg0.2S0k.2%0 
3Hg0.S0b 
3Hg0.aS0b.3H^ 

aHgO.sOb 

3Hg0.3SOk.2%0 


(( 


3Hg0.S0b 
aHgO-aSOb-aH^ 


<f 


2.29 
1.98 

2-54 
2.09 

2.08 

2.90 

2.05 

2.13 
2.02 

1.80 

1. 01 

0.89    Hg0.S0b.H^ and 
0.69       Hg0.S0b 

0-S3 
0.22 

trace 
trace 


Hg0.S0b.H^ 


M 


M 


Hg0.S0b 


HdO. 
98.9 

96 

93-2 
92.8 
92.8 

92.5 
92.2 

92.1 
92 

91.2* 

91 -5 

91 -3* 
91.6 

91. 1 

90-S 
89.6 

86.7 

31 -6 


S0|. 

0.96 

3.0s 
4.92 

5. 16 
534 


HsO. 

0.17 

0.93 

1.90 
2.09 
2.06 

2.12 


Solid  Phaae. 
3Hg0.S0b 


557    2.20 


5-75 
5.80 

6.27 

6.34 

6.37 
6.69 

8.32 

9. II 

10.2 

132 

68.4 


(  3Hg0.S0b  and 
(     3HgO.3S0b.3^O 
3H«0.aS0b.a^0] 


2. II 

2.16 

^    -/:  (3Hg0.S0baiid 

*S6{     Hg0.S0b 

!3Hg0.aS0b.aH^ 
aiidHg0.S0b 
2.30  HsO.S(^ 

1.7s 

O.S7 
0.4 

0.23 

0.06 

0.03 


M 


*  Indicatea  uaatabb  equilibrium 
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MKBGUBOUS  SULFATE  H&SOt. 

S(M«UBiLiTY  IN  Water,  in  Sulfuric  Acid  and  in  Potassium  Sulfate  at  25^ 

(Dntdccr,  x9oz;  Wright  and  Thomioo,  iSft^^Ss;  Wilmofe,  zgoo.) 

Solvent.  .      HftSO.perLHer. 

I  Gm.  Mol.  Gns. 

Water  11.71  10"^  0.58  (•^r  w.indT.,a39WJ 

Aq.  H2SO4  (  1.96  gms.  per  liter)  8.31     ''  0.41 

Aq.H2S04  (  4.90  gms.  per  liter)  8.78    ''  0.44 

Aq.  H2SO4  (  9.80  gms.  per  liter)  8.04     ''  0.40 

Aq.  E1SO4  (34 .  87  gms.  per  liter)  9 . 05     "  o .  45 

SoLUBiLrnr  of  Mbrcurous  Sulfate  in  Water  at  Different  Temperatures. 

(Barre,  191 1.) 

Gms.  per  100  Gms.  Sat.  Sol. 

r.  . • ^  SolidPhase. 

Hg|S04.  HtS04. 

16.5  0*055  0.008  HaS04 

33  0.060  0.018 

50  0.065  0.037 

75  0.074  0.063 

100  0.092  0.071 

The  mixtures  were  kept  at  constant  temp,  but  not  constantly  agptated.  By 
successive  treatment  of  a  given  amount  ot  Hg^S04  with  HtO,  it  is  gradually 
converted  to  an  almost  insoluble  basic  salt,  Hg1O.Hg1SO4.H1O. 

Solubility  of  Mercurous  Sulfate  in  Aqueous  Potassium  Sulfate 

Solutions.     (Barre,  1911.) 

Results  at  15*.  Results  at  33^  ResulU  at  7s\\ 

Gms.  per  xoo  Gms.  Sat.  Sol.     Gms.  per  loo  Gms.  Sat.  SoL  i    Gms.  per  xoo  Gms.  Sat.  SoL 


it 

M 
M 
M 


-^  \    /  *  \     «■  * 


KaS0«.     H«|S04.    H«S04(£ree).    K«SO|.       HgkS04.  HtS0«(£ree).    K^SO^.       HftSOi.  H^Xi^dht^ 
2.90     0.0475     0.0080         2.94     0.0677     0.0250       3.10     0.1344     0.1684 

5.70  0.0703  0.0093   5-68  o.iois  0.0350   5.75  0.2120  0.2135 

8.22   0.0912   0.0098    8.30  0.1364  0.0441    8.50  0.2951   0.2514 
8.77   0.0994     ...     10.70  0.1724  0.0438   13.20  0.4610  0.2503 

9.44  b.1080    o.oiio      11.90    0.1902    0.0420    17.30    0.6440    0.2225 

MEBCI7BY  8UL11DK  HgS. 
One  liter  HsO  dissolves  0.054  X  k^"*  mo^**  HgS  «  0.0000125  gm.  at  18®. 

(Wei^el,  X906, 1907.    See  also  Bruner  and  Zawadski.) 

Hexamethyl  IBLLITIC  ACID  Ester  C«(COOCHi)«. 

Data  for  the  ternary  system  hexamethyl  mellitic  acid  ester,  phenol  and  water 
are  given  by  Timmermans  (1907). 

MINTHOL  CioHiiOH. 

One  cc.  of  95%  alcohol  dissolves  about  5  gms.  menthol  at  room  temp. 

(Greenish  and  Smith,  1903.) 

Freezing-point  Data  (Solubility,  see  footnote,  p.  i)  are  Given  for  the 

Following  Mixtures. 

Menthol  +  Ethylene  bromide  (Dahna,  1895.) 

"        +  Menthane  (Vanstonc,  1909.) 

'*        +  Methyl  urethaa  (Scheuer,  19x0.) 
"        4-  Naphthalene  " 

"       +  /» Toluidine  (Patilewski,  1893) 


Solidification  Points  of  Mixtures  of  Menthol  and  Salol.  (Bdimd,  x9xs,  i9i3-) 

t*  of  Solidification  42    30.5    28    28.5    32.5    41.9 

Gm.  Salol  per  100  Gm.  Mixture      zoo    80       60    40       20        o 


433 


CH4- 


SOLUBILITT  IN  WATER. 

(Winkkr,  1901.) 

f. 

U. 

^'. 

«.               f.              ^. 

3*. 

«• 

o 

0.05563 

0.05530 

0.00396        40     0.02369 

0.02198 

0.00159 

5 

0.04805 

0.04764 

0.00341        50     0.02134 

0.0x876 

0.00136 

lO 

0.04177 

0.04127 

0.00296        60     0.01954 

0.01571 

0.00115 

IS 

0.03690 

0.03628 

0.00260        70     0.01825 

0.01265 

0.00093 

30 

0.03308 

0.03233 

0.00232        80     0.01770 

0.00944 

0.00070 

25 

0.03006 

0.02913 

0.00209        90     0.01735 

0.00535 

0.00040 

30 

0.02762 

0 . 02648 

O.OOI9I      100     0.01700 

0 

0 

For  the  values  of  B,  ff  anci 

1 J  see  Ethane,  page  285. 

SoLUBiLiTT  OP  Methane  in  Methyl  Alcoh<x.  and  in  Acetone. 

(Levi,  Z901, 1903.) 

In  methyl  alcohol  /  (Ostwald  expression,  see  page  227)  »  0.5644  —  0.0046  /  ~ 
0.00004  ^. 

In  acetone  /  (Ostwald  expression)  =  0.5906  —  0.00613  i  —  0.000046  ^. 
From  which  are  calculated  the  following  values: 


In  Methyl  Alcohol. 

In  Acetone. 

f. 

/. 

f.            \, 

f. 

/. 

f. 

u 

0 

0.5644 

40       0.3164 

0 

0.5906 

40 

0.2718 

10 

0.5144 

50       0.2344 

10 

0.5247 

50 

O.I69I 

20 

0.4564 

60       0.1444 

20 

0.4496 

60 

0.0572 

30 

0.3904 

70    •  0.0464 

30 

0.3653 

Solubility  of  Methane  in  Several  Alcohols  and  Other  Solvents. 

(McDanieU  191  x-) 


Solvent. 

Alcohol: 
Methyl  (99%) 


If 


Ethyl  (99.8%) 


Isopropyl 


Amyl 
« 

Benzene 

u 
it 
(( 

Toluene 


f. 


Abs.  Coef. 
A, 


Bujoaen 
Coef.^. 


Solvent. 


(< 


(( 


22.1  0.4436  0.4102  Toluene 

30.2  0.4278  0.3883 
40  0-3938  0.3436 

49.8  0.2695  0.2278  m  Xylene 

22.2  0.4628  0.4282         " 
30.1  0.4503  0.4051 
40  0.4323  0.3771 
21.5  0.4620  0.4275  Hexane 

29.9  0.4532  0.4081 
40  0.4400  0.3837 

60.3  0.4244  0.3478 
22  0.4532  0.4196  Heptane 
30.1  0.4444  0.4002 
22.1  0.4954  0.4600 
35  0.4484  0.3976  Pinene* 
40.1  0.4x98  0.3661 
49.9  0.3645  0.3081 
25  0.4852  0.4450 
30  0.4778  0.4300 

•  b.  pt.  iss-i6o'. 


u 


i< 


(t 


(( 


tt 


it 
ti 
« 
tt 


f. 

40.1 
50.2 
60 
21. 1 


Abs.  Coef. 
A, 

0.4675 

0.454s 
0.4502 


Bunaeil 
Coe£./9. 

0.4080 
0.4013 
0.3690 


0.5146  0.4778 
30.5  0.5028  0.4529 

SO 
60 
22.2 
40.2 

49.7 
60 

22.2 

30.1 
40 
20 
30.1 

39- 1 

45 

55.2 


0.4972  0.4203 

0.4870  0.3992 

.0.6035  0.5585 

0.5320  0.4639 

0.5180  0.4380 

0.4964  0.4068 

0.7242  0.6720 

0.6906  0.6221 

0.6675  0.5820 

0.4888  0.4565 

0.4620  0.4163 

0.447a  0.3914 

0.4440  0.381 1 

0.3694  0.3076 


Abs.  coef.  A  ~  vol.  of  methane  absorbed  by  unit  vol.  of  solvent  at  temp 
stated. 
For  definition  of  Bunsen  abs.  coef.  fi  see  carbon  dioxide,  p.  227* 
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METHANE 


Solubility  op  Methane  in  Ethyl  Alcohol. 

(BuDsen,  1877. 1893.) 
f.  a'.  6.4'.  ix*.  IS*.  X9'.  »3.S*. 

Abs.  coef.  j3  (found)  0.51721  0.50382  0.49264  0.48255  0.4729  0.4629 

from  which  the  following  formula  was  calculated. 

Bunsen  abs.  coef.  fi  for  methane  »  0.522745  —  0.00295882  /  —  0.0000177  fi. 
^  The  solubility  of  methane  in  aq.  HsSOi  (Christoff,  1906)  in  terms  of  the  Ostwald 
solubility  expression   ^.     In   95.6%   HtSOi,   ^  =  0.03303;   in  61.62%  H|S04» 
l»  =  0.01407;  in  35.82%  HtSOf,  4)  ="  0.01815;  in  HiO,  l»  =  0.03756. 

The  solubility  of  methane  in  ethyl  ether,  in  terms  of  the  C^twald  Solubility 
Expression  /  (see  p.  227),  is  1.066  at  o**  and  1.028  at  10^.  (Chriatoff,  1912.) 

The  coef.  of  absorption  fi  (Bunsen)  of  methane  in  petroleum^  (Russian)  is  0.144 

at  lO""  and  O.131  at  20''.  (Gniewou  and  Walfisz,  1887.) 

Fusion-point  data  are  given  for  diphenyl  methane  -f  naphthalene  by  Miolati, 
(1892)  and  for  diphenyl  methane  +  phenol  by  Patemo  and  Ampola  (1897). 


Triphenyl  METHANE 


CH(CaiOi. 

Solubility  IN  Aniline. 

(Hartley  and  Thomas,  1906.)  / 


By  synthetic  method,  see  page  16. 

Gms. 

Gms. 

^  ^    CHCCHs),  Md.  per                 Solid 

t*.      per  100        cent                   p?°"f 

.  Gms.  So-  CH(CaU)i.             "^^* 

( 

r:H(C6Hi)t  Mol.  per 

per  100        cent 
Gms.  So-  CHiCMk- 

Solkl 
Phase. 

lutioQ. 

lutioD. 

230        5.4        I- 

8,-    CH(CA)..CiH,NHb 
J              ihomba 

71-3 

67.9     44.6    CH(C«),.CsH.NH. 

35-3      9-5      3- 

8 

71.6 

71.7     491 

w 

430    135      5 

6 

71.2 

76.3    55-1 

M 

52.1    21.9      9. 

7 

70.6 

78 -3    57-9 

M 

61.4    36.5    17- 

8 

71.6 

82 . 1     6^  .5  CU(C^Hi)im(nocHnlc 

66.0    47.2    25. 

4 

74-3 

84.9    68.2 

M 

^•7    54-8    31. 

6 

82.1 

91.7     80.9 

M 

70.1    64.6    40. 

9 

87 -3 

96.x     90.2 

M 

Solubility  op  Tri  Phenyl  Mbthanb  in  Bbnzbnb. 

(Unebaricr^Am.  Ch.  J.  zs  45»  *9S-) 

(Hartley  and  Thomaa.) 

• 

Gms. 

Gms.              \M^ 

*••     ^Ji^^^          SoUd  Phase. 

^0         CH(CA)t      iM^^t 

SoHd  Phase. 

3-9        390 

CiH.+  CH(CaH,),.CiHs 

33 

12.6        4.4     ^«<^£SS 

4.0       4.06 

CH(CA)t.C«H« 

49-4 

24.0        8.8 

•• 

12.5        5.18 

M 

65.6 

38.9      17.2 

M 

16. I        6.8j 

M 

73-8 

S7S      302 

•• 

19.4        7.24 

M 

77  I 

674      39-7 

M 

33.1        8.9s 

M 

77-9 

763      SO. 7 

• 

37.5      10.48 

<*¥86S^ 

77  S 

80.2      56.4 

•• 

42.0      10.61 

CH(CA)t 

76.2 

84.1   63.8 

M 

44.6      22.64 

u 

74.6 

87s     69.1    c-^^^SSv.!* 

50.1      30.64 

M 

76.0 

89.0      72.2 

t« 

SS'S     40.51 

M 

78.8 

905      75-3 

M 

71.0    140.00 

•• 

82.3 

931      81.3. 

M 

76.3    319.67 

«* 

86.6 

95.7      87.8 

M 

Hartley  and  Thomas  call  attention  to  the  inaccuracy  of  Linebarger's  results  and 
to  the  correctness  of  the  determinations  of  KurilofT  (1897a).  According  to 
KuriloflF  the  tr.  pt.  (C6H8)»CH.C6H«  +  CeHe  is  at  4.2^  and  1.25  mol.  %  (C«Hi)«CH, 
the  m.  pt.  of  (C:.H6),CH.C«H«  is  78.2*'  and  the  tr.  pt.(C«Hi)iCH.C6H,-f  (C«H»)i.CH 
18  at  74*  and  69.4  mol.  %  (QHJtCH.     -- 


Triphenyl  METHANE 
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Solubility  op  Tri  Phenyl  Mbthanb  in  Carbon  Bisulphide. 

(Etaxd  —  Ann.  chim.  phyi.  [7]  a,  5701  '94;  below  ~8o^  Arctowdd  —  Z.  uiavg.  Ch.  zz,  273,  '95.) 


t*. 

Cms.  CH(C«Hb)i 

per  TOO  Gms. 

Sdudaa. 

t\ 

Gms.  CH(C6Ha)s 

per  xoo  Gms. 

Solutioa. 

t». 

Gms.  CH(C6Hi)i 

per  xoo  Gms. 

Sotutiaa. 

-"35 

0.98 

-40 

75 

40 

63 -7 

—  102 
-83 

1.24 

i.S6 
1. 91 

—  20 

0 

+  10 

13 -7 
as -8 

38.7 

SO 
60 

70 

72.4 
78.6 

8s.6 

-  60 

3  4 

20 
30 

43  a 
52.9 

80 

92.2 

-so 
-30 
—20 

—  ID 

O 

+  10 

20 


Solubility  op  Tri  Phenyl  Mbthakb  iv  Hbxanb  and  in 

Chloroporm.    (Eiiird.) 

Gms.  CHCCsHb)!  per  xoo  Gms. 
Solution  m: 
. ' s 

ChkcoCoi'ffl. 

10. s 
iS-2 
19  o 

23  S 
28.9 

35  o 
41$ 


1.2 
1.6 
2.2 

3S 


»•• 

Gms.  CH( 

[QHik  periee  Ofl 
Solution  m: 

Chloroform. 

30 

"5 

48.8 

40 

30-0 

56.1 

so 

2S-8 

63.8 

60 

45-7 

71.7 

70 

62.0 

79.8 

80 

785 

87.2 

90 

97  0 

. .  • 

Gms. 
^.     CH(C^ 
'  perxooGms 
Sol. 


246 

29. 0 

31 S 

36.8 
42.7 
46.9 

S3  2 

60 -o 

63  9 
68.S 

71. 1 
80. o 
89.2 


24 -3 
29.8 

33-4 
40. 6 

49.1 

S6.o 

63 -9 

72  3 

76.7 

81.9 
84.4 

91 S 

97.6 


Solubility  op  Tri  Phbnyl  Mbthanb  in: 

(Hartley  and  Thomas.) 

Pyrrole.  Thiophene. 

Mol. 

per  Solid 

cent  Phase. 

CH(C8H«)i. 

8.1 

10.4 
12. 1 

IS -8 
20.9 

2S  9 
32.8 

41.8 
47-4 

S9-8 
74.8 
91.8 


CH((VH^.C|H«NH 
„     rnombs 


CHCCsHi), 

M  moooGunic 


Gms. 

Mol. 

40     CH(CeHa)] 

1      per 

.Solid 

*  per  100  Gms.   cent 

Phase. 

Solutioo. 

CH(CsHB)f 

■ 

2S-7    26. 0 

10.8 

CH(QHi)sXVH^ 

33  5    311 

13  5 

440    43^ 

21. 1 

w 

47.6    48.4 

24.4 

■• 

53-5    58  7 

32 -9 

M 

57  4    702 

44-7 

• 

S7.6    74.8 

SO. 6 

M 

62.7    78.7 

S6  0 

CU(CsH^     .. 

67.0    81.9 

60.8 

67.2    82.1 

61.3 

M 

74.2    87.4 

70.5 

M 

79  0    90.3 

76.3 

M 

87.2    96.2 

89.9 

M 

F.-pt.  data  for  triphenylmethane  +  naphthalene  are  given  by  Vignon  (1891). 

Solubility  op  Triphbnyl  Mbthanb  in  Pstridinb.   (Haitky  and  Thomas,  1906.) 
Synthetic  method  used,  see  note,  p.  16. 


r. 


rtjff  Ti  \        Mol.  per 

™irS£l        cent  SoUd  Phase. 


f. 


£§?9^.«    .   ^^r  SM 


«■      ^ 

Solution. 

\.ii^«.«ot;i. 

Solution. 

\,n{,y.,aijf 

32.8 

46.2 

22          CH(C|H|), 

59-3 

75-6 

50.3      CH(CA>t 

31-7 

53-3 

27*2         "  monodinic 

67.8 

81.9 

59-7 

37-9 

57.6 

30.7 

72.8 

85-7 

66.4 

48.7 

66.6 

39.5         " 

80.6 

91 -5 

77.2 

53.1 

70.1 

43.S         - 

86.8 

95-8 

88.1 

435  Sulf on  MSTHANU 

Ethyl  and  Methyl  Sulfon 


SOLUBILITT  IN  WaTBR  AND  IN  90%  AlCOH<X.. 
Campoiiiid.  Fonanla.  t*         JS^ €^^^  Authority. 

Sulfonal  (CHt)iC(SO|CsHi)t  15.5  0.32  l .  25     (Greenish  tnd  Smith,  1903.) 

Tetronal  (CsH«)sC(SO^CsH«)i  15-20         0.18  8.33     (Squire  and  Caines,  1905.) 

Trional  (C:Hi)(C»Hi)C(SOiCiHi)i    15-20       0.31         9.0 
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Distribution  bbtwbbn  Water  and  Olive  Oil  at  Room  Temp. 

(Baum,  X899;  Mfyer,  1909.) 

Gms.  (jnpd.  per  100  cc.    Ratio 

Compooiid.  Foraiuk.        ^     BiOLayer  OULayer       ii. 

(»).  (•).  (») 

Dimethyl  Sulfon  Dimethyl  Methane  (CWsC(SOi.CHJi        0.6072  0.0622  0.103 

Diethyl  Sulfon  Methane                  CH,(SQi(VHi),             0.610  0.092  0.151 

Sulfonal                                           (CHs),C(SOk(VHi)s        0.070  0.0686  0.979 

Trional                                              (CH.)(C>Hi)C(S(VCiHi)s 0.0404  0.1646  4-074 

Tetronal                                           (CsHi)sC(SOh.(VHi)i       0.0462  0.1446  3.756 

MITHTL  AGITATE  CH,COOCHt. 

100  gms.  HiO  dissolve  25  gms.  CHtCOOCHi  at  22"*.  (Tnube,  18S4.) 

More  recent  data  for  the  solubility  of  this  compound  in  water  are  given  by 

(Herz,  1917). 

MITHTL  ALCOHOL  CH,OH. 

FRBEnNG-POINTS  OF  MIXTURES  OF  MBTHYL  AlCOHOL  AND  WaTBR. 

(PidLering,  1893;  BaumA  and  Borowiki,  X9X4.) 


Ons. 

-   Gms. 

Gdis. 

«•        CHdOH 
•  •       oer  xoo 
Cms.  Sol. 

Solid 
Phase. 

^        CHiOH 
•  '        uer  xoo 
(rms.  Sol. 

SnlM 
Phase. 

f. 

CHiOH 

per  xoo  Cms. 

Mixtures. 

Solid  Phase. 

-10    14. 5 

loe 

-70      58-3 

Ice 

-130 

75. 5 

Ice 

—  20     25 

<t 

-80      62.6 

(( 

— 138.5  Eutec.    77  . 

"     +CIW)H 

-30    33 

« 

-90      65.7 

(1 

-130 

82 

CH^H 

-40     40 

If 

-100   68.8 

t€ 

—  120 

86.5 

fi 

-50    47 

M 

—  iio  71.5 

(f 

—  no 

92 

u 

—60    52.6 

—  120    74.0 

f( 

-95-7 

100 

(f 

In  the  vicinity  of  the  eutectic  the  solutions  become  vitreous  and  direct  determina- 
tions of  the  f  .-pt.  cannot  be  made.    The  above  results  were  obtained  from  the  curve. 

MisaBiLiTY  OF  Methyl  Alcohol  (see  Note,  p.  387)  at  o^  with 

Mixtures  of: 

Carbon  Tetrachloride  and  Water.  (Bonner,  x9xo.)  Chloroform  and  Water.  (Bonner,  19x0.) 


Composition  oC  Homogeneous  Mixtures. 

Composition  of  Homogeneous  Mixtures. 

Gms. 

Gms. 

Gms. 

Sp.  Qt.  of 

r 

Gms. 

Gms. 

Gms. 

Sp.  Gr.  of 
Mixture. 

ecu. 

HdO. 

CHiOH. 

Mixture. 

CHCU. 

H(0. 

CH^H. 

*o.g&s 

o.ois 

0.2IS 

•    •    • 

0.979 

0.021 

O.161 

•    •    • 

0.974 

0.026 

0.328 

1.30 

0.90 

O.IO 

0.3s 

1.17 

0.90 

O.IO 

0.74 

113 

0.80 

0.20 

0.49 

1. 12 

O.dD 

0.20 

1. 10 

1.04 

*o.73 

0.27 

O.S7 

... 

0.70 

0.30 

1.40 

I 

0.70 

0.30 

0.60 

1.08 

0.60 

0.40 

1.68 

0.97 

0.60 

0.40 

0.70 

I  OS 

0.50 

0.50 

1. 71 

0.9s 

0.50 

0.50 

0.77 

1.02 

0.40 

0.60 

1.77 

0-93 

0.40 

0.60 

0.83 

I 

0.20 

0.80 

1.88 

0.92 

0.20 

0.80 

0.84 

0.97 

o.ip 

0.90 

1.90 

0.92 

O.IO 

0.90 

0.74 

0.96 

0.026 

0.974 

I.04S 

0-93 

0.013 

0.987 

0.267 

0.98 

MBTHTL  ALCOHOL 


436 


iMisciBiLiTY  OP  Methyl  Alcohol  (see  Note,  p.  287)  at  o^  with 
Mixtures  of: 

Brombenzene  and  Water.  (Bomwr,  xgio.)     Ethyl  Bromide  and  Water.   (Bomwr.  19x0) 


Composition  of  Homogeneous  Miztuxcs. 


Composition  of  Homogeneous  Mixtures. 


Gms. 

Gms. 

Gms. 

Sp.  Gr.  of 
Mixture. 

Gms. 

Gms. 

Gms. 

Sp.  Gr.of 

QHftBr. 

H^. 

CH/)H. 

CABr. 

H,0. 

CH/m. 

Mixture. 

0.991 

0.009 

0.230 

.  •  * 

0-973 

0.027 

0.202 

X.27 

0.985 

0.015 

0.314 

1.24 

0.950 

0.05 

0.33 

•    •    • 

*o.98 

0.02 

0.40 

•    *    • 

0.936 

0.064 

0.393 

1. 18 

0.90 

O.IO 

1. 01 

1.04 

0.90 

O.IO 

0.54 

1. 14 

0.80 

0.20 

I  SO 

0.98 

0.80 

0.20 

0.86 

I  05 

0.70 

0.30 

1.84 

0-9S 

0.70 

0.30 

1.04 

1. 01 

0.60 

0.40 

2.065 

0.94 

0.60 

0.40 

1. 18 

0.99 

0.50 

0.50 

2.24 

0.91 

0.50 

0.50 

1.26 

0.97 

0.40 

0.60 

2.30 

0.90 

0.40 

0.60 

I-3I 

0.96 

0.30 

0.70 

2.28 

0.89 

0.20 

0.80 

1. 21 

0.94 

0.20 

0.80 

2.20 

0.89 

O.IO 

0.90 

0.94 

0.94 

0.09s 

0.905 

1.927 

0.90 

0.022 

0.978 

1.94 

0.98 

0.016 

0.984 

I  332 

0.91 

MisaBiLiTYTop  Methyl  Alcohol  (sec  Note,  p.  287)  at  o* 

Mixtures  of: 

Hexane  and  Water.   (Bonner,  19x0.) 

Composition  of  Homogeneous  Mixtures. 


WITH 


Gms. 
Hexane(z). 

0.973 
0.90 

0.80 

Gms. 
H/). 

0.067 

O.IO 

0.20 

Gms. 
CH^H. 

4.280 

4.69 

5.26 

Sp.  Gr.  of 
Mixture. 

•    •    • 

0.80 
0.80 

0.691 
0.60 

0.309 
0.40 

5 -710 

6.17 

0.82 
0.81 

0.491 
0.40 

0.509 
0.60 

6.365 

0.83 
0.83 

0.30 
0.20 

0.70 
0.80 

6.13 
5-49 

0.84 
0.85 

O.IO 

0.90 

4.01 

0.86 

0.016 

0.984 

I -759 

0.91 

Composition  of  Homogeneous  Mixtures. 

Gms. 

Gms. 

Gms. 

Sp.  Gr.  of 

Heptsne(i). 

H,0. 

CHjOH. 

Mixture. 

0.966 

0.034 

4.78 

•    •    • 

0.90 

O.IO 

S'SS 

0.80 

0.793 

0.207 

6.36 

0.82 

0.70 

0.30 

7  30 

0.82 

0.60 

0.40 

8.22 

0.82 

0.50 

0.50 

8.76 

0.82 

0.40 

0.60 

8.65 

0.83 

0.30 

0.70 

7.78 

0.83 

0.198 

0.802 

6.71 

0.84 

O.IO 

0.90 

4.40 

0.87 

0.038 

0.962 

2.96 

0.91 

(i)  The  hexane  and  heptane  used  were  Kahlbaum's  "aus  Petroleum." 
100  cc.  cotton  seed  oil  (^=0.922)  dissolve  4.84gms.CH^OH  at  25^ 

0\'roth  mnd  Reid,  19x6.) 
100  CC.  methyl  alcohol  dissolve  6.74  gms.  cotton  seed  oil  at  25®.    "  " 

Distribution  of  Methyl  Alcohol  between' Water  and  Cotton  Seed 

Oil  at  25°.     (Wroth  and  Reid,  X9x6.) 


Gms.  CHtOH  per  zoo  cc. 

Oil  Layer.        H|0  Layer. 
0.199  17.28 

0.253  23.34 

0.298  25.73 

0.264  24.15 


Ratio. 

86.6 
92.2 

86.2 


Gms.  CHjOH  per  xoo  cc. 

Oil  Layer.        HtO  Lasrer. 
0.275  23.48 

0.258  24.44 

0.284  23.06 


Ratio. 

85.2 

94 
81.4 


91 -3 

Freezing-point  curves  (solubility,  see  footnote,  p.  i)  are  given  for  the  following 
mixtures:        CH,OH  +  SO,,         CH,OH  +  CHsCOOH,         (CHjOH.HCl)  -f 
CHtCOOH,      (CHftCOOH.HCl)  +  CH*OH      (Baum^    and     Pamfil,     1914); 
CHiOH  +  NH,  (Baum6  and  Borowski,  1914);  CH*OH  +  CHJ   (Baume  and 
Tykociner,  1914}. 
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METHYL  AMINES 


METHYL  AMINES  CH,NH>,  (CH.)iNH,  (CH,)|N. 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  for  mixtures  of  CHgNHi  4- 
HA  (CHi),NH  H-  H,0  and  (CH,),N  4-  H,0  are  given  by  Pickering  (1893). 

The  solubility  of  methylamine  and  of  dimethylamine  in.water  at  to%  calculated 
from  the  vapor  pressures  determined  by  an  aspiration  method  are  given  by  Doyer 
(1890)  as  follows: 


Amine. 

Vapor  Pres- 
sure in 
mm.  Hg. 

(CH,),NH 

40.6 

Ostwald  Sohi- 
biUtyCoef./. 
(see  p.  327). 

5" 
230 


BunsenAba. 

Coef.^. 
(«ee  p.  337). 

419 
188 


Solubility  of  Trimethtl  Aionb  in  Various  Solvents  at  25^ 

(v.  Halban,  19x3.) 

The  measurements  were  made  according  to  the  dynamic  method  in  the  form 
developed  by  R.  Abe^g  and  his  collaborators  (Gaus,  1900;  Abegg  and  Riesenfeld, 
1902).  The  calculations  of  the  partial  pressures  of  the  trimethylamine  were  made 
according  to  the  Abegg  and  Riesenfelci  method. 

E  s  calc.  partial  pressure  of  (CHt)tN  above  a  i  normal  solution,  based  on 
Henry's  Law. 

'|X  »  solubility,  i,e.,  the  quotient  of  the  concentration  in  the  solution  and  in  the 

,         .          mots.  (CH,),N  per  liter  X  Jgr  X  760      j,t  ^  ^a^      ta  ^^ 
gas  phase:  X  = ^._^  ^ ^^  fnu  \  kt  : u^»  ^^  ^  7oo  =  18,590. 


partial  pressure  of  (CHs)tN  in  mm.  Hg' 


Solvent.         E. 
Methyl  Ale.  26.1 


Ethyl 

Propyl 

Amy! 

Benzyl 

Acetone 


tt 


II 


(( 


tt 


39-5 
39-4 

48.3 
14.2 
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X.  Solvent.  £.        X. 

711  Acetophenone  321  57.9 

471  Ether  349  53-3 

472  Acetonitrile      292  63.7 
385  Nitromethane  329  56.5 

1308  oNitrotoluene  340  54.7 

76.7  Nitrobenzene  350  53.1 


Solvent.                 E. 

X. 

Ethyl  Acetate         220 

^'H 

Ethyl  Benzoate       244 

76.2 

Chloroform               31.1 

598 

a  Bromnaphthalene  409 

47 

Hezane                   248 

75 

Benzene                  172 

109 

Two  determinations  are  also  given  for  triethyl  amine: 

Xm  in  hexane  »  2160.        Xu  in  nitromethane  =  400. 


Mbthyl  Amine  and  Tri  Methyl  Amine,  Distribution  between: 
Water  and  Amyl  Alcohol.  Water  and  Benzene. 

(Hera  and  Flsdier  —  Ber.  37»  475i.  '04)  (Herz  and  FSsdier  —  Bcr.  38,  xx43t  '©S-) 


Gms.  NHsCCHa) 

Mlffimols  NHi(CHa) 

Gms.  N(CH^s 

MflUmola  N(CH^ 

per  xoo  cc. 

per 

10  cc. 

per  100  cc. 

P«J 

[o  cc. 

Aq.       Alcdioiic 

Aq. 

Alcoholic 

Aq. 

,CsHe 

Aq. 

QHs 

Layer.      Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

0.37    o.ia 

^■^ss 

03804 

0.34s 

0174 

0.584 

0.295 

094    033 

3  036 

1.070 

0.812 

0396 

1-377 

0.670 

1-57    0.54 

S054 

I -759 

1.075 

0.545 

1. 819 

0.921 

1.89    0.69 

6.083 

2.219 

1.462 

0731 

2.474 

1-237 

3.00    072 

6-429 

2.315 

2.139 

1.077 

3.619 

1.823 

a. S3    0.92 

8.136 

2.981 

2-757 

1.376 

4.663 

2.328 

330    1.24 

10.613 

3-974 

3.292 

1.683 

5568 

2.847 

3  996 

2  053 

6.760 

3-474 

6.582 

3-465 

"•135 

5.861 
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Distribution  of  Mbthtlaminb  betwbbn  Watbr  and  Chloropokm  and  Di- 
methyl AND  TrIMBTHYL  AmINBS  BETWEEN  WATER  AND  TOLUENB. 

(Moore  and  Wininill,  19x3.) 

Rfigulte  at  I8^  Results  at  25^  Results  at  32.35^ 

*_,._-       Gm.£qutv.per     Partitioii '     Gm. Equiv. per     Partitka      Gm.E<iuhr.per      Paititwn' 
^^"^'"^    Liter  AqlLayer.       Coef.        liter  Aq.  Layer.       CoeL       Liter  Aq.  Layer.        Coel. 

(CH8)NH2  0.0817  8.496  0.1203        7-9^5  0-I399  5-99 

"  0.0809  8.477  0.1312        8  0.0959  6 

(CH«)sNH  0.0759  23.28  0.1203  19.013  0.1003  13-38 

"  0.0975  23.29  o.ioio  19.05  0.1043  13.36 

(CH«)8N      0.0688  3297  0.0677        2.291  0.1182  1.815 

**'  0.0791  3*290  0.0641        2.297  0.1248  1.820 

Similar  data  for  the  distribution  of  trimethylamine  between  water  and  toluene 
at  25**  and  at  other  temperatures  are  given  by  Hantzsch  and  Sebalt  (1899)  and 
Hantzsch  and  Vagt  (1901). 

DiMBTHTL  AMINB  HYDBOCHLOBIDS  (CH,)sNH.Ha. 

100  gms.  HsO  dissolve  369.2  gms.  (CHi)tNH.HCl  at  25®.    (Peddle  and  Turner,  1913^ 
100  gms.  CHCU  dissolve  16.91  gms.  (CHOiNH.HCl  at  25*. 

Phenyl  METHYL  AMINB  HYDBOCHLOBIDE  (CH,)(C:«Hi)NH.Ha. 
loogms.  HsO  dissolve 378.8igms.  (CHs)(CcHs)NH.HClat25^  (Peddle and iWner/xs^ 

Di  and  TriMBTHTL  AMINX  CHL0B0PLATINATB8,    (CH,),NH.H,PtCl«, 
(CH,)iN.HJ»tCl«. 

Solubility  of  Each  in  Aq.  Alcohol  at  o^    (Bertheamne,  19x0^ 

Cms.  Each  C^ompouDd  (Determined  Sepe^ 
g^^l^^^Q^  rately)  per  zoo  Gms.  Solvent. 

(CH«)aNH.H,PtC3«.      (CH«)N.Ha^Clc 

Absolute  Alcohol         o .  0048  o .  0036 

90**  "  o.iio  0.070 

80**         "  0.325  0.243 

70"*         "  0558  0.391 

60**  "  0.996  0.766 

METHTL  BUTT&ATB  C«H7C00CH«. 

100  gms.  HsO  dissolve  1.7  gms.  CsHrCOGCHa  at  22^.  (Tkmabe,  1884O 

More  recent  data  for  the  solubility  of  methyl/butyrate  in  water  are  given  by 
Herz,  19 1 7. 

METHTL  BUTTBATB,  METHTL  VALEBATS. 

Solubility  of  Each  in  Aqubous  Alcohol  Mixtures. 

(Bancroft,  1895;  nom  Pfetffer,  1893.) 

i(X)  cc.  H^  dissolve  1.15  cc.  methyl  butyrate  at  20**. 

ccAkobol   oc^  Added.* 
in  Mixture.         Vakiate. 


cc.  Alcohol 

cc.H,0  Added.' 

in  Mixture. 

3 
6 

Butyrate. 

2.34 
6.96 

Valerate. 

1.66 
506 

9 

12.62 

903 

12 

IS 

18 

19 -45 
28.13 

38.80 

13  40 
18.41 

24 

21 

24 
D  added  to  a 

00 

luae  theiepi 

30.09 
36.72 

iration  of  a  second 

a? 

44  IS 

30 

52.37 

33 

62.25 

36 

74.  IS 

39 

91.4s 

4a 

00 

»d  phaae  in  mixtores  of  the  given  anMonts  of  cdq^ 
akohol  awf  3  oc.  portions  of  methyl  butyrate  and  of  metnyl  vmktate 


MBTHTL  BTHEB  (CH,)sO. 

F.-pt.  curves  are  given  for  (CHj^O  +  HiO  (Bauin6  and  Perrot,  1914) ;  (CHa)iO  + 
C,Hs,  (CHs)sO  +  SOt  (Baum6, 1914);  (CHt)sO  +  NO  (Bauni6and  Gennann,  1914); 
(CHs)sO  +  COs  (Baum6  and  Borowski,  1914). 


439  METHTL  lODIDS 

lODIDSy  Methylene  Chloride  and  Methylene  Bromide. 
Solubility  of  Each  in  Water.    (Rex.  1906.) 

Gms.  per  zoo  Gms.  H/). 
CH«I.  CH|C1|.  CHflBft. 

o  1.56s        2.363        I. 173 

ID  1.446  2.122  I. 146 

20  1-419  2  I. 148 

30  1.429  1.969  1.176 

Fusion-point  data  for  methyl  iodide  +  pyridine  are  given  by  Aten  (i905-o6).\ 

METHTL  ORANOS  H,NC<H4.N,.C«H4SO,Na. 

100  gms.  HjO  dissolve   0.02  gm.  methyl  orange  at  20-25®."!  (Deha,  1917.) 

pyridine  "         1.80    "  "  " 

aq.  50%  pyridine      "       515      " 

METHTL  OXALATE  (CH,),C^4. 
joogms.HiO  dissolve  6.18  gms.  (CHt)sCs04  at  20-25^  (Dehn,  1917.) 

pyridine  "j       4.8      " 

aq.  50%  pyridine       "      931      " 
"  95  %  formic  acid        "       22.58     "  "  at  20.2*  (Aschan,  1913.) 

F.-pt.  data  for  (CHi)iCi04  +  HiO  are  given  by  Skrabal  (191 7). 

METHTLENE  BLUE  (CH,),N.CeH,(NS)C«Hs:N(CHs),Cl. 

100  gms.  HsO  dissolve  4.36'gms.  methylene  blue  at'20-25®.  (Dehn.  '17.) 

*^       pyridine  "      0.26     "  "  " 

aq.  50%  pyridine       "      0.74     " 
Data  for  the  distribution  of  methylene  blue  between  aniline  and  water  are 
given  by  Pelet-Jolivet  (1909). 

METHTL  PBOPIONATE  C,H4COOCH,. 


100  gms.  Hj 

iU  dissoh 

re  5  gms.  C1H4COUCH,  at  22". 

CTraube,  1884.) 

More  recent  data  for  the  solubility  of  methyl  propionate  in  water 

are  given  by 

Herz  (1917). 

METHTL  8ALICTLATE  C«H40H.COOCH,. 

100  cc.  HfO  dissolve 

0.074  gm.  C«H40H.COOCH,  at  30**. 

(Gibbs,  1908.) 

100  cc,  0.1  n  HiS04  dissolve  0.077  gm.  C6H40H.COOCHt  at  30**. 

M 

Solubility  of  Methyl  Salicylate  iNt  Aqueous  Alcohol  at  25" 

'.  (Seidell.  X9IO.) 

wt.  % 

C^OH 
in  Solveat. 

in  of 

Sat.  Sol. 

^^^^       cjL(?6           ^of      ^5j&?S- 

iAAJv^xi|  per              CfHiMil                 cI?  o^i           uOOCHi  per 
100  Gms.  Sat.  SoL       in  Solvent.               ^*^'  ^*-      loo  Gms.  Sat.  SoL 

0 

I 

O.X2                     60                    0.923 

18.60 

30 

0.958 

0.60                     65                     0.929 

30  50 

40 

0.940 

2.30                     70                    0.943 

39  40 

50 

0.92s 

6.20                     75                     0.974 

58.50 

55 

0.922 

10                            80                     1.050 

72 

Solubility 

OF  Methyl  Salicylate  in  Aqueous  Alcohol  at 

Different 

• 

Temperatures.  (Seiddi,  1910.) 

Wt.  %  CAOH 
insolvent. 

Gms.  C4H4OH.COOCH1  per  zoo  cc.  Solvent  at: 

_  ^0                                          a                                                        A 

IS  •                    ao*.                            i^''. 

JO*. 

0 

(about)   o.i             o.i                 O.I 

O.I 

30 

0.3                   0.4                        0.5 

0.6 

40 

0.8                   I.I                         1.4 

1.8 

SO 

2.4            3-5                5 

6 

55 

4-2             6                    7.8 

95 

60 

7.7           10                  12.5 

•^%-l 

6S 

13               16.5               20.2 

24s 

70 

22               28                  33 

40 

7S 

43               52                  62 

72 

80 

92             135                 180 

230 

f. 

(CH0.SO. 

Rich  Layer. 

^  CmHm 

Rich  Layer. 

30 

95 

4 

40 

93 

5 

so 

92 

6 

60 

91 

8 

70 

.    89.  . 

10 

^so. 

RichLayer. 

87 

13 

84 

17 

76 

87 

68 

37 

.       .    SOS 
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MITHTL  SULFATE  (CH,),S04. 

Reciprocal  Solubility  of  Methyl  Sulfate  and  Oil  of  Turpentine. 

The  determinatioiM  were  made  by  the  synthetic  method  (sealed  tubes). 
The  dn  of  the  oil  of  turpentine,  CioHie,  was  0.8602,  its  absolute  index  of  refraction 
for  yellow  Ught  at  25^  was  1.467  and  its  rotation  in  a  loo-mm.  tube  was  —32.25^. 

Gms.  (CHa)tS04  per  xoo  Cms.  Cms.  (CH«)flS04  per  xoo  Cms. 

f. 

80 

90 
100 

los 

108 . 2  (crit.  t.) 
The  results  are  influenced  api)reciably  by  the  age  and  purity  of  the  products 
and  by  the  length  of  time  the  mixtures  are  kept  in  the  sealed  tubes.  Somewhat 
different  results  were  obtained  with  a  sample  of  turpentine  containing  5  vol.  %  of 
white  spirit. 

MICHLEB'S   KETOMX    (Tetramethyl-prdiamidobenzophenone)  CO[CfH4(4)- 

N(CH,)J,. 
100  gms.  HsO  dissolve  0.04  gm.  of  ketone  at  20-25^.     G^eln.  19x7  ) 

pyridine,  "      992    " 

aq.  50%  pyridine       "      359    " 

MOLYBDENUM  TRIOXIDE  (Molybdic  acid  dihydrate)   MoO,.2HsO. 

Solubility  in  Water.    (Roaenhrim  and  Bertheim,  1903) 
Gms.  MoOs  per  looo  Gms.  .,  Gms.  MoQi  per  looo  Gms. 

Sat.  Solution.  H^. 

59  10. 117  11.258 

60  10.760  12.057 

66  14.730  17.274 

70  17.048  20.550 

74.4  17.290  20.904 

75  17.300  20.920 

79  17.400      21.064 

When  a  solution  of  the  dihydrate  is  held  at  40-50®,  considerable  amounts  of  crys- 
tals, designated  by  the  authors  as  a  molybdic  acid  monohydrate,  separate.  They 
differ  from  the  fi  molybdic  acid  monohydrate  obtained  by  direct  conversion  of  the 
dihydrate  at  70*^,  in  being  better  crystals  and  in  yielding  solutions  which  can  be 
filtered. 

Solubility  of  a  Molybdic  Acid  Monohydrate  in  Water. 

(Rosenheim  and  Davidaohn,  1903.) 

Gms.  MoOi  per  zooo  Gms.  Gms.  MoOi  per  1000  Gms. 

r.      / s  f.       . • s 

Sat.  Solution.  H|0.  Sat.  Solution.         H^. 

14.8  2. 112  2. 117  45  3.648  3.661 

24.6  2.612  2.619  52  4.167  4.184 

30.3  2.964  2.973  ^  4.665  4.685 

36.8  3.284  3.295  70  4.213  4.231 

42  3.434  3.446  80  5.185  5.212 

Solubility  of  Molybdic  Acid  Dihydrate  in  Aq.  Ammonium  Salt 

Solutions.    (R.  and  d.,  19033 

^  „  .  Gms.  MoOi  per  zooo  Gms. 

•  •  Solvent.  ^  ,    .    * 

Sat.  Solutioa.       Solvent. 

29.6  10%  (NH4)2S04  18.91  19.27 
31.5  io%NH4HS04  26.79  27.53 
41 -8               "                     33.22        34.36 

49.7  "  36.32       J7.69 
Fusion-point  data  for  MoOt  +  NatMoOi  are  given  by  Groschuff  (i908)« 


f. 

Bat.  Solution. 

HjO. 

18 

1.065 

1.066 

23 

1.822 

1.856 

30 

2.570 

2.638 

40 

4  541 

4.761 

48 

5.980 

6.360 

so. 2 

6.431 

6.873 

54  . 

7.283 

.  7  855 
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MOBPHmS 


MOBPHINZ  Ci7HiiNQi.HsO. 

Solubility  in  Sbvbral  S(x.vents. 

(U.  S.  p.;  MQUer,  W.»  1903.) 


Solvent. 


Gmy.  Morphine  per  zoo  C^ns. 
Solution. 


Water 

Alcohol 

Ether 

Ether  sat.  with 

HsO  sat  with 

Ether 
Benzene 
Water 
Chloroform 
Water 
Acetone 
Aq.  50  Vol.  % 

Acetone 
Water 
Water 


At  iS^-aa*. 
0.0283 


0.013 1 

0.0094 

0.0447 
0.0625 


At  as*. 
0.030 

0.600 

0.0224 


At8o'. 
0.0961 
I.31  (60*0 


0.0254  (20^)  (Winterstein,  1909.)    CCI4 


Sohrent. 

At  i8*-2a* 

ChloTofonn       0.0655 
Amyl  Alcohol 
Ethyl  Acetate    0.1861 
Petroleum 

Ether  0.0854 

Carbon  Tetrar 

chloride 
Glycerol 


Gnu.  Morphine  per  zoo  GnUk 
Solution. 


At  as*. 

O.OSSS 
0.8810 

0.1905 


0.032  (17*) 


0.0504  (20*)  " 

0.0288  (15°)  (Guerin,  Z9Z3.) 
0.128    (15°) 

0-132   (lS°) 

0.0217  (20**)  (Zaiai,  Z9ZO.) 
0.0x92  (20**)  (Guild.  Z907.) 


Aniline 

Pyridine 

Piperidine 

Diethylamine 

50%  Aq. 
Glycerol  + 
3%HiB0» 


0.0156 

0.025  (20  )  (Gori,  Z9Z3.) 
6.1     (20^)  (SchdU,  Z9za.) 

16       (20**) 

39.8     (20«) 
7.41  (20**) 

f  (Barom  and 

7^  f^^rv  \  \    Bariinetto, 
(r.  temp.)  I   ^^„^^ 


II 


II 


S(H.UBILITT  OF  MORFHINB  IN  SBVBKAL  S(»LVBNTS  AT  25^ 

(Schaefer,  Z9Z3.) 
Gms.  Gms. 

Sohrent.  C„H„NOb.H^  Solvent.  C„B^O,.Bfi 


per  zoooc. 
Solvent. 


Ethyl  Alcohol        0.388 
Methyl  Alcohol     6 .  66 
Chlorofonn  0.04 

Benzene  insol. 


I  Vol.  C«HkOH+4  Vols.  CHCla 

+4  Vols.  C«H« 

I  Vol.  CHiOH  +4  Vols.  CHCU 

+4V0IS.  C»H« 


{{ 


per  zoooc. 
Solvent. 

0.66 
0.2 

454 
2.S 


Solubility  of  Morphinb  in  Ethyl  Ethbr  at  5.5^ 

(Marchionneschi,  Z907.) 


Chns.Moi 
per  zoo  Gms. 
Sat.  SoL 


Solvent. 

Washed  and  Distilled  Ether  o .  049 

Ether  Purified  by  Distillation  over  Na       o. 263 

0.56 


Solid  Phase. 

Ci7Hi9NO,.HiO 


(( 


{( 


(( 


(( 


a 


C17H19NO, 


ScH^UBiLrnr  of  Morphinb  in  Aqueous  Solutions  of  Salts  and  Bases  at 

Room  Temperature,  Shaken  Eight  Days. 

(Dieterkh,  Z890.) 


Aq.  Slit  or  Base. 


NH4OH  3.51 

(NH4),C0g  4  80 

KOH  4  69 

KjCOa  6.92 

KHCO,  10 .02 

NaOH  4.00 

Na,COa  5. 30 

NaHCO,  8.41 
Ca(OH),  (sat) 


In  N/io  Salt  or  Base. 

Grams  per  Liter. 

Salt  or  Base.       Morphine. 

0.20 


In  N/i  Salt  or  Base. 

Grams  per  liter. 


0031 
2.78 
0.20 
0.024 

3-33 
0.09 

0.032 

1 .00  (25°) 


Salter  Base. 

3So8 
48  03 
46.16 
69.15 
100.16 
40. OS 

S3  03 
84.06 


Morphine. 

0.505 
040 


O 
O 

o 
o 


•   •  • 


379 
040 

•  • 

14 

044 

•  •  • 


MOBPHmS  44a 

MOBPHIHS  AOSTATS  CH.C00H.C„H,»N0,.3H,0,  Morphine 
Hydrochloride  HC1.C,tH,»N0,.3H,0.  Morphine  Sulphate  H^SO*. 
(C,7H,»NOt)a.5HsO,  and  Apo  Morphine  Hydrochloride  HCLCiy 
Hi,NO„ 

SOLXJBILITT   IN  SbVBRAL  SoLVBNTS. 

(U.  S.  P.) 


100  gms.  H^  dissolve  t.69  gms.  apo  morphine  hydrocloride  at  15.5^  and  2.04 
gms.  at  25^ 

100  gms.  90%  alcohol  dissolve  1.96  gms.  apo  morphine  hydrochloride  at  about 
15.5**.  (Dott.  1906.) 

100  gms.  H^  dissolve  4.17  gms.  morphine  hydrated  sulfate  .sHsO  at  I5^ 

(Power,  1889  ) 

MOBPHINX  SALTS  (con.) 

Solubility  in  Water  and  in  go%  Alcohol  at  Ord.  Temp. 

(Squire  and  Caines,  1905.) 
Gms.  Salt  per  loo  oc.  Gms.  Salt  per  zoo  oc 

Mcn.hio.S^  ^       ^^  Mcn.hineS.H.  H^.  ^.^ 

Morphine  Acetate  ...       i  Diacetyl  Morphine  (Heroine)     o.ii     2.5 

"       Hydrochloride  ...       2  "  "       HCl        50  9.1 

**        Sulfate  ...       0.143      Ethyl  Morphine  HCl  (Dionin)  14.3     20 

"        Tartrate  10       0.172 

100  gms.  4%  HCIO4  solution  dissolve  0.44  gm.  morphine  perchlorate  at  15^. 

(Hbfmann,  Roth,  HObald  and  Metsler,  1910O 

S(H.UBILITY  OF  MORPHINB  SALTS  IN  SEVERAL  SOLVENTS  AT  25^. 

(Schaeffer,  19x3.) 
Gms.  of  Each  Salt  Separately  per  100  cc.  of  Each  Solvent. 

H3SSS&.  ^Xtel*  u^^.  ^hS?°*  ^m^ 

95%  Ethyl  Alcohol  0.606  0.2  3          9.1        4 

85%  Ethyl  Alcohol  1.2  0.4  

80%  Ethyl  Alcohol  2  0.77  

Methyl  ^cohol  ...           ...  4        11. i      66.6 

Chloroform  Insol.  Insol.  66.6    33.3      0.526 

Benzene  Insol.  Insol.  12.5    Insol.    Insol. 

I  Vol.  C2H6OH+4  Vols.  CHCla  o.iS  0.0164    66.6      4.5        5 

"           +4V0IS.  CeH*  0.089  0.0133  25          0.71     1. 14 

I  Vol.  CHaOH +4  Vols.  CHCI3  ...  0.22  66.6    20        20 

+4V0IS.  C«H«  0.253  0.066  25         6.6      8,^ 


« 


Ethyl  MORPHINE  Ci7HnON(OH)(OC,H»). 

100  cc.  HsO      dissolve   0.208  gm.  Ci7Hi70H(OH)(OCiHc)  at  25^    (Schaeffer,  191SO 
"      alcohol        "         1.33    gms.  "  '^ 

"     ether  "      66.6        "  "  " 


Gn 

imsper  xoo 

Gnnm  of  Solvent. 

SQivieiH. 

Acetate. 

Hydrochloride. 

Sulphate.         ApoM.HydnxJilaride. 

.*•. 

.  «o^' 

as«. 

8o«.  • 

•s*. 

Bo'.- 

Water 

44-9 

50.0 

S.81 

200.0 

6.53 

166.6 

2.53 

6.25 

Alcohol 

4.6 

40. 0* 

2.4 

2.8* 

0.22 

053* 

2.62 

3-33 

Chloroform 

0.3I 

... 

•   •   • 

... 

... 

... 

0.026 

... 

Ether 

*   .   • 

• . « 

•   •   • 

... 

... 

... 

0.053 

...                       1 

Glycerine 

19.2 

... 

20.  of 

... 

... 

... 

... 

1 

• .  •                       1 

443  Ethyl  MORPHINE 

Ethyl   MORPHINE   HYDBOCHLOBIDE    Ci7Hi7NO(OH)(OCsHs).HCi.2HsO 
(Dionin)  (see  also  on  preceding  page). 

Solubility  in  Water  and  in  Alcohol.    (Schaeffer,  1912.) 

Gms.  Ethyl  Morphine  HQ 


per 

100  CC. 

f. 

Water. 

AloohoL 

IS 

8.7 

3.8s 

25 

"5 

S 

40 

25 

12. 1 

SO 

40 

20 

These  results  differ  from  similar  data  for  commercial  samples  of  Dionin. 
The  differences  are  believed  to  be  due  to  the  impurities  (amorphous  salts  of  the 
by-products  of  the  ethylation)  in  commercial  products. 

loocc.  HtO  dissolve  logms.  ethyl  morphine  hydrochloride  at  ord.  temp.  (Dott,  1913.) 

MUSTARD  on.  Allyl  Isothiocyanic  Ester  CS:NC|Hs. 

Solubility  in  Sulfur  by  Synthetic  Method.    (See  Note,  p.  16.) 

(Akzejew,  z886.) 

Gms.  Mustard  03  per  xoo'Gms. 

f.  . • . 

Sulfur  Layer.    Mustard  Oil  Layer. 

90  10  72 

100  12  67 

1 10  15  62 

120  23  SI 

124  (crit.  temp.)  35 

Freezing-point  data  for  allyl  isothiocyanate  +  aniline  are  given  by  Kurnakov 
and  Solovev  (19 16).  Results  for  methyl  isothiocyanate  +  phenanthrene  and 
methyl  isothiocyanate  +  naphthalene  are  given  by  Kurnakov  and  Efrenov 
(1912). 

MTRI8TIC  ACID  CuHnCOOU. 

Solubility  in  Alcohols.    (Tfmofeiew,  1894) 

Gins.  Gms. 

Sat.  Sol.  Sat.  Sol. 

Methyl  Alcohol        o  2.81    Propyl  Alcohol         o  5.6 

"  "  21  21.2  "  "  21  31.2 

31. S      S9.2  "  "  36. S        SS.3 

Ethyl  Alcohol  o  7 .  14    Isobutyl  Alcohol       o  6.4 

21  31  "  "  21  28 

Freezing-point  data  for  myristic  add-^palmitic  acid  are  given  by  Heintz  (1854). 

NAPHTHALENE  doH,. 

1000  cc.  HiO  dissolve  0.019  gm.  CwHg  at  o®  and  0.030  gm.  at  25*.       (Hilpert,  19x6.) 
Solubility  in  Acetic  and  Other  Acids.    (Timofciew,  1894.) 


Add. 

f. 

Gms.  CioHi  per 
xoo  Gms.  Acid. 

Add. 

r. 

Gms-CisHiPCT 
zoo  Gms.' Acid. 

Acetic  Acid 

6.7s 

6.8 

Isobutyric  Add 

6.7s 

12.3 

u            tc 

21. S 

I3-I 

Propionic  Add 

6.7s 

13.9 

tt            it 

42.  s 

31  I 

it             a 

21. S 

23.4 

(t               tt 

•SI.3 

S3-S 

iS                   it 

SO 

79.8 

ti             it 

60 

III 

Valeric  Add 

6.7s 

9S 

Butyric  Acid 

6.7s 

13-6 

ti          it  • 

1 

21. s 

17.7 

li              a 

21. S 

22.1 

tt          tt 

6S 

167.4 

tt             tt 

60 

131-6 

NAPHTHALENE 
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Solubility  of  Naphthalene  in  Aqueous  Ammonia. 

Solvent 

Aq.  s%  NH, 
Aq.  io%  NH, 
Aq.  2S%  NH, 
ioo%  NH. 
Aq.  2%  Pyridine 

Solubility  in  Methyl,  Ethyl,  and  Propyl  Alcohols. 

(SpeycB— Am.  J.  Sd.  [4]  I4«  994t  'oa ;  at  xg.^,  de  Bruyn— Z.  phjsik.  Chem.  10^  784t  'pa :  at  zz*.  Tlmo 

fdew— Compt.rend.  zza»  XZ37,  'pz.) 

The  original  results  were  calculated  to  a  common  basis,  plotted  on 
cross-section  paper,  and  the  following  table  read  fxom  the  curves. 


Cms.  C|aHs  per  zooo  Gms. 
Solveot  at: 

o*.  • 

as-.         ^ 

0.030 

0.044 

0.042 

0.074 

0.064 

0.162 

33 

120 

0.08a 

0.24S 

In  Methyl  Alcohol. 

In  Ethyl  Alcohol. 

In  Propyl  Alcohol. 

%•. 

Wt.oficc 
Solution. 

Gms.  CioHt 
per  xoo  Gms. 

ch«oh. 

Wt.  of  I  cc. 
Solution. 

Gms.  CtAng 

per  xoo  Gms 

CiH»OH. 

Wt.  of  I  cc. 
'     Solution. 

Gms.C|A 
per  100  Gms. 
CtHrOH. 

0 

0.8194 

348 

0.817s 

S-o 

0.828s 

4-45 

10 

0812 

S-6 

0.814 

7.0 

0.824 

5.6 

20 

0.807 

8.2 

0.810 

9.8 

0.821 

8.2 

25 

0.805 

9.6 

0.809 

"•3 

0.820 

9.6 

30 

0.804 

II. 2 

0.809 

13-4 

0.820 

II. 4 

40 

0.80s 

16.2 

0.812 

19s 

0.823 

16.4 

50 

0.813 

26.0 

0.822 

35  0 

0.837 

26.0 

60 

0.837 

500 

0-8SS 

67.0 

0.867 

50.0 

65 

0.870 

•    fl    • 

0.890 

96.0 

0.897 

80.0 

70 

0.9023 

(68<^)     . . . 

0.930 

179.0 

0.933 

134. 1  i^'f) 

Equilibrium  in  the  System  Naphthalene,  Acetone,  Water. 

(Cady,  Z898.) 

An  excess  of  naphthalene  was  added  to  each  of  a  series  of  mixtures  of  water  and 
acetone  and  the  temperature  determined  at  which  a  second  liquid  phase  first 
appeared.  Since  an  excess  of  naphthalene  was  present,  the  amount  dissolved  was 
not  known.  The  following  supplementary  experiment  was,  therefore,  required  to 
ascertain  the  composition  of  the  saturated  solution  in  each  case.  "A  weighed 
quantity  of  naphthalene  was  added  to  a  known  weight  of  the  mixed  liquids,  the 
amount  being  just  sufficient  to  cause  the  formation  of  two  liquid  phases.  The 
consolute  temperature  of  the  system  was  then  determined  and  the  experiment  re- 
peated several  times  with  different  amounts  of  naphthalene.  'If  the  results  are 
plotted,  using  the  weights  of  naphthalene  in  a  constant  quantity  of  the  mixed 
liquids  as  abscissas  and  the  temperatures  as  ordinates,  we  shall  get  a  series  of 
curves.  The  composition  of  the  liquid  phase  at  the  moment  when  the  system 
passes  from  solid,  solution  and  vapor  to  solid,  two  solutions  and  vapor  is  given  by 
the  point  at  which  the  prolongation  of  the  curve  for  that  particular  mixture  of 
acetone  and  water,  cuts  the  ordinate  for  temperature  at  which  the  change  takes 
place.  This  method  requires  no  analysis  and  is  of  advantage  in  this  case  where 
ordinary  quantitative  analysis  would  be  very  difficult."  Considerable  difficulty 
was  experienced  in  determining  the  consolute  temperatures.  It  was  necessary 
on  account  of  the  extreme  volatility  of  the  acetone  to  seal  the  mixtures  in  tubes. 

The  table  of  results,  calculated  with  the  aid  of  the  determinations  made  as  de- 
scribed above,  is  given  on  the  following  page. 
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NAPHTHALENI 


Table  Showing  the  Temperatures  at  which  Solutions  of  the  Given  Com- 
positions Begin  to  Separate  into  Two  Layers  in  Presence  of  Solid 
Naphthalene.  (Cady,  1898.) 

(Calculated  as  described  on  preceding  page.) 

Cms.  per  xoo  Gms.  Solutioa. 


f. 

Acetone. 

Water. 

Naphthalene. 

6SS 

10 

89.92 

0.08 

53-3 

19.91 

80 

0.09 

45 

29.92 

69.67 

0.41 

38 

40.81 

58.22 

0.97 

32.2 

48.67 

48.68 

2.65 

28.5 

57.43 

36.64 

5-93 

28.2 

60.43 

25-75 

13  82 

The  isotherms  for  intervals  of  lO**  lie  so  close  together  that  they  are  practically 
indistinguishable  for  the  greater  part  of  their  length. 


Solubility  of  Naphthalene  in  Liquid  Carbon  Dioxide. 

(Bikchner,  1905-06.)    (Synthetic  Method  used.) 

Gms.  CmHs  per 
xoo  Gms.  Sat.  Sol. 

8 


Grit.  Temp. 

34.8 

64 
80 


54 
100 


100  gms.  95%  formic  acid  dissolve  0.30  gm.  naphthalene  at  18.5**.      (Aachaa,  1913  J 
loogms.  95%  formicacid  dissolve  3.44  gms.  a  nitronaphthalene  at  18.5^        " 
Data  for  equilibrium  in  the  systems:  naphthalene,  phenol,  water  and  naphtha- 
lene, succinic  acid  nitrile,  water,  determined  by  the  synthetic  method,  are  given 
by  Timmermans  (1907). 

Solubility  op  Naphthalbnb  in; 

Carbon  Tetra       Carbon     Di 
Chloride.  Sulphide. 

(Schroder  —  Z.  phvaik.  (AitAowski  —  Compt 
.  Ch.  XI,  457.  '03 •)    wnA  ia».  ia3.'9S;  Eto«l.) 


Chloroform. 

(^peyen;  Etaid.) 

»•. 

Wt.  of  I  cc. 

Solutioo. 

-108 

•   •    • 

-  82 

•    •    • 

-  so 

•    •    • 

-  30 

•    •    • 

—  10 

•    •    • 

0 

.  1-393 

+  10 

1-355 

20 

1.300 

25 

1.280 

30 

1-255 

40 

I  205 

so 

1.150 

60 

1.090 

70 

1.040 

Gms.  CioHg  par     Gms.  Ciol^  pet 
xoo  Grama  " 


CHC1«. 


too  Gms.  Sat* 
Solution 


8.8 
15.6 

19-5 

25 -5 

31-8 

35-5 
40.1 

495 
60.3 

73-1 
87.2 


9.0 

140 
aoo 
33  0 
36.5 

35  S 

47 -S 
62.5 

80.0 


Gms.  CiA  per 

Koo  Gms.  Sati 

Solutioa. 

0.6a 
1.38 

a -3 

6.6 

14.2 
19.9 

^7-5 

41.0 
46.0 

S7-a 
67.6 

79.2 
903 


Note.  —  Speyers*  results  upon  the  solubility  of  C,oHa  in  CHCl,, 
when  calculated  to  grams  per  100  grams  of  solvent,  agree  quite  well 
with  Etard's  (Ann.  chim.  phys.  [7I2  570,  '94  figures,  reported  on  the 
basis  of  grams  CioH.  per  100  grams  saturated  solution. 
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Penzene. 


SOLUBILITT  OF  NaPHTHALBNB  IN: 

(Schroder;  Etard;  SpeyezB.) 

Chlor  Benzene.     Hexane. 


Toluene. 


«•. 

Oins.CaBa 
per  too  Cms. 

Gms.CjJIa 
per  zoo  Gms. 

Gnu.  CjmRt 
pet  100  Cms. 

Wt.  of  I  cc. 
Sdltttioii. 

Gms.  CmHb 
per  100  Gms. 

Soiutioa. 

Solution. 

Solntkn. 

CcHft.CH«. 

-so 

•       •       • 

•     a    • 

0.3 

•    •    • 

■    •    • 

—  ao 

•       •       • 

•     .     • 

1.9 

•    •    • 

•    •    • 

o 

•        *       • 

.     •     • 

SS 

0.9124 

•    •    • 

+IO 

27s 

34.0 

9.0 

0.9126 

ISO 

ao 

36  0 

31    0 

14.0 

0.913s 

28.0 

as 

40. s 

35  0 

175 

O.91SS 

36.0 

30 

4SS 

39  0 

21.0 

0.9180 

42.0 

40 

54  0 

48.0 

30.8 

0.9250 

56.0 

SO 

65.0 

57-5 

43-7 

0.9350 

69. S 

60 

775 

70s 

60.6 

0.947s 

83.0 

70 

88.0 

85.0 

78.8 

0.9640 

97S 

80 

•  •  • 

•  •  • 

•  •  • 

0.9770 

III.O 

Freezing-point  data  (solubility,  see  footnote,  p.  i)  are  given  for  mixtures  of 
naphthalene  and  each  of  the  following  compounds: 


aNaphthol.  (Crompton  &  Whitely.  1895;  'KQster. 

'95;  Vignon,  '91;  Mien  A  Iiaac,  '08a.) 

fi  Naphthol.  (Crompton  &  Wbitely,  1895;  Vignon, 

1891;  Isaac,  1908.) 
a  Naphthylamine.       (Vignon,  1891.) 

Dihydronaphthalene.  (KOster,  1891.) 
Nitronaphthalene.       (Palazso  &  Battelli.  1883.) 
Palmitic  Acetic  Ester.  (Batelli  &  Martinetti,  '85.) 
Paraffin.  (Palano  &  BatteUi,  1883.) 

Phenanthrene.  (Vignon,  1891;  Miolati,  1897) 
Phenol.  (Yamamoto.  '08;  Hatcher  &  Skirrow,  '17.) 
0  Nitrophenol.  (Saposchimkow,  '04;  Kremann,  '04.) 
p  Nitrophenol.  (Kremann,  1904.) 


2.4  Dinitrophenol.  ( (Saposchinikow,  1904; 
Picric  Acid.  (     Kremann,  1904.) 

Pyridine.  (Hatcher  &  Skirrow.  19x7.) 

Pyrocatechol.  (Kremann  &  Janetxky.  19x3.) 
Resorcinol.        (Vignon,  x89z;    Kremann  & 

Janetzky,  19x3-) 
Stearic  Acid.  (Courtonne,  x88a.) 

Sulfur.  (Byleit,        .) 

Nitrotoluene.  (Kremann,  1904.) 

1 .2 .4  Dinitrotoluene.  " 

1 .2 .6  "        (Kremann  &  Rodinis,  1906.) 

1.3.4 


i« 


II 


1.3.5 
Trinitrotoluene. 

^Toluidine. 

Thymol. 


M 


(Kremann,  1904.) 
(Vignon,  x89x.) 
(Robff,  i895') 


F.-pt.  data  are  also  given  for  the  following  mixtures: 


Nitronaphthalene  +  Paraffin.  '  (Campetti  &  Delgrosso,  X9Z3:  Pakao  &  Batelli,  X883O 

a  Nitronaphthalene  +  Urethan.  (MascareUi,  1908.) 

a  Nitronaphthalene  +  a  Naphthylamine.      (TbakalotoB,  19x2.) 


p  NAPHTHALKNl  SULFONIC  ACID  CioHrSOiH. 

Solubility  in  Aqueous  Hydrochloric  Acid  at  30^. 

(Maaeon,  19x2.) 


djpof  Sat. 
Solution. 

Mols.  per 

Liter  Sat.  Sol. 

Gms.  perl 

Jter  Sat.  Sol. 

HCl. 

CmHtSCHH. 

HQ. 

P«H,SOiH. 

I. 1925 

0 

3263        . 

0 

679 

I • 1653 

1. 291 

2.470 

47.08 

514 

I    1553 

Z.826 

2.117 

66.59 

440.6 

I. HIS 

4.017 

0.762 

146.5 

158-6 

I.II97 

7.232 

0.089 

263.7 

18. s 

1.1569 

0.88 

0.063 

360.3 

13. 1 
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P  NAPHTHOIC  ACm  C10H7COOH.   ^ 

One  liter  of  aqueous  solution  contains  0.058  gm.  C10H7COOH  at  25^. 

(Pwil,i«940 
Dihydro  p  NAPHTHOIC  ACIDS  C10H9COOH  (118**  and  161*"  isomers). 

S(H.UBIL1TT  OF  EACB   ISOlfBR,   DETERMINED  SEPARATELY,  IN  WaTBS. 

(Derick  and  Eamm,  19x6.) 

oc.  0.0X  If  BaCOIQt  SolutioD  Required 
M  per  xooc.  of  the  &t.  Solution  of  the: 


1x8*  Isomer. 

x6x*  Isomer. 

0 

0.39 

0.19 

30 

0.56 

0.34 

40 

1-34 

0.69 

55-56 

2.89 

1.45 

71-72 

6.7 

3  48 

80 

9-3 

4.68 

90 

14.6 

8 

96-97 

20.1 

10.5 

P  NAPHTHOL  CuHtOH. 

S(x.uBiLiTT  IN  Water. 

Gnis.j9CiiHTOH 
t*.  per  xoo  oc.  Anthoritgr. 

Sat.SoL 

12.5  0.044  (Kuiiloff,  1897) 

25.1  0 .  074  (KQster,  1895.) 

29 . 5  0 .  0876  (Kuriloff,  X898.) 

Data  for  the  solubility  of  isomorphous  mixtures  of  fi  naphthol  and  naphthalene 
in  water  at  25.1**  are  given  by  KOster  (1895). 

Solubility  op  fi  Nafhthol  in  Aqueous  Solutions  of  Picric  Acm  at  29^ 

(KurUoff.  X898.) 


Mob.  X  XG^ perioo cc Solution. 

Cms.  per  xoo  oc 
QHiOHCNQ,),. 

.  Solution. 
CioHtOH. 

'CiBtX)H(NOi)t. 

CnHfOH. 

Solid  Phase. 

0 

609 

0 

0.0877 

^  Naphthol 

54 

615 

0.0124 

0.0886 

« 

68.5 

620 

0.0157 

0.0894 

*'  -fiS  Naphthdpjcats 

69 

607 

0.0158 

0.0875 

0  Naphtholpicrate 

69 

597 

0.0158 

0.0860 

(1 

88 

494 

0.0212 

0.0712 

II 

100 

390 

0.0229 

0.0562 

II 

196 

180 

0.0449 

0.0259 

M 

308 

105 

0.0706 

O.OI51 

M 

• 

933 

8 

0.2138 

O.OOII 

"  +PicricAcid 

928 

0 

0.2126 

0 

Picric  Add 

Data  are  also  given  for  the  distribution  of  0  naphthol  between  water  and  ben- 
zene. The  mean  of  the  cone,  in  QHe  layer  divided  by  cone,  in  H^  layer  is  given 
as  67.  The  temperature  is  not  given.  The  determination  of  the  0  naphthol  was 
made  by  an  iodine  titration  method. 

The  coefficient  of  distribution  of  /9  naphthol  between  HtO  and  CHCU  at  25^  is; 
oonc.  in  HsO  -^  cone,  in  CHCU  ""  0.0171.  (Marden,  X9X4.) 

Data  for  the  solubility  of  /9  naphthol,  picric  acid  (naphthol  picrate)  and  their 
mixtures  in  benzene,  determined  by  the  synthetic  (sealed  tube)  method,  are  given 
by  Kuriloff  (1897a). 

100  cc.  90%  alcohol  dissolve  about  55  gms.  /9  C10H7OH  at  15.5**. 

(Greenish  and  Smith,  X903.) 

100  gms.  95%  formic  add  dissolve  3.1 1  gms.  fi  C10H7OH  at  18.6**.    (Aschan,  19x3.) 
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Solidification  Temperatures  of  Mixtures  of  /9  Naphthol  and  Salol. 

(Belluod,  191 3.) 

I"  of  Gma.^  CmHjOH  per  V  oi  Gma.  0  CuHjOH  per 

Solidificati<m.  100  Gms.  Mixture.  SoUdification.  100  Cms.  Mixture. 

121. 7  100  80  40 

116.5        90  68  30 

III  80  52.5  20 

105  70  34  Eutec.  10 

975  ^  38s  5 

SS  50  42  o 

Freezing-point  Data  (Solubility,  aee  footnote,  p.  i)  are  given  for  the 

Following  Mixtures: 

a  Naphthol  +  a  Naphthylamine.         (Vignoo,  1891.) 

**  +  Dimethylpyrone.  (KendAll,  19x4.) 

"  +  Reaorcinol.  (Vignon,  1891.) 

"  +  P  Toluidine.  (Vignon,  1891;  Philip,  1903.) 

fi  Naphthol  +  a  Naphthol.  (Vignon.  1891;  Oomptoa  and  Whitd^,  1895-) 

"  +  a  Naphthylamine  (Vignon,  1891.) 

+  /3  '^ 

"  -f  Dimethylpyrone  (Kendall,  1914) 

"  +  Picric  Acid.  (Kendall,  19x6.) 

"  +  Sulfonal  (Bianchini,  X914) 

"  4*  P  Toluidine.  (Vignon,  1891.) 

a  NAPHTHYLAlflNB  p  Sulfonic  Add,  1.4  a  CioH<NHt.SQ,H. 
a  NAPHTHYLABIINE  0  Sulfonic  Acid,  1.2  a  CioH«NH,.SO,H. 

Solubility  of  Each  Separately  in  Water. 

(Dolinski,  190^  ' 


Gmt.per  100  Cms.  HaOo 

Gms.  per  TOO 

.Gms.  HsO. 

!•. 

/Sulphonic        ^Sulphcdic 

t*. 

pSalvhaaic 

tfSulphaoic 

Ac.                    Ac. 

Ac. 

Ac. 

0 

0.027               0.24 

SO 

0.059 

0.81 

10 

0.029               0.32 

60 

0.075 

1. 01 

20 

0.031               0.41 

70 

0.097 

1-37 

30 

0037               052 

80 

0.130 

1.80 

40 

0.048               0.65 

90 

0.175 

2.40 

100 

0.228 

319 

The  coefficient  of  distribution  of  /9  naphthylamine  between  benzene  and  watei 
at  25°  is;  cone,  in  CeHe-s-  cone,  in  HiO  =  279.  The  coefficient  for  a  naphthyla- 
mine, similarly  determined,  is  252.  (Fanner  and  Waitb,  1904! 

Freezing-point  Data  are  given  for  the  Following  Mixtures: 


a  Naphthylamine  +  Phenol. 

(PhUip,  1903.) 

+  Quinol. 

(PhiUp  &  Smith,  1905.) 

"                 +  Resorcinol. 

(               «                 ;  Vignon,  1891.) 

+  p  Toluidine. 
fi  Naphthylamine  +  Phenol. 

(Vignon,  1891.) 

(Krenann,  1906.) 

'*                 -f  Rescorcinol. 

(Vignon,  1891.) 

+  p  Toluidine. 

It 

p  NAPHTHTL  BENZOATE  CcHsCOOCoHr. 

100  gms.  95%  formic  acid  dissolve  0.25  gm.  CeHfCCXX^ioHr  at  18.6®. 

(Aschan,  19x3.) 

NARCEDnS  CnHsTNOfl  +  3H2O. 

100  gms.  HtO  dissolve  0.078  gm.'narceine  at  13**;  100  gms.  80%  alcohol  dissolve 
0.105  gm.  at  13°. 

100  gms.  CCI4  dissolve  o.oii  gm.  narceine  at  17°  (Schindelmeiser,  1901);  0.002 
gm.  at  20*  ((jori,  1913). 
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liAAi/vllUNfi   UtooniNUr* 

Solubility 

IN 

Several  Solvents 

» 

Solvent. 

f. 

Gma.  Narootine  per 
zoo  Gms.  Solvent. 

Authority. 

Water 

IS 

0  I* 

(Guerin,  19x3.) 

Water 

20 

0.0044s 

(Zaiai.  X9ZO.) 

Acetone 

IS 

41 .96* 

(Guezin,  Z9Z3.) 

Aq.  50  Vol.  %  Acetone 

IS 

0.7* 

u 

Aniline 

20 

25 

(SchdU.  Z9za.) 

Pyridine 

20 

2-3 

(1 

Piperidine 

20 

1-7 

(( 

Diethylamine 

20 

0.4 

(( 

Carbon  Tetrachloride 

20 

1.04 

(Gori.  Z9Z3.) 

Trichlor  Ethylene 

15 

6-5 

(Wester  and  Bruins,  19x4.) 

Oil  of  Sesame 

20 

0.086 

(Zalai,  Z9ZO.) 

*  Per  zoo  cc.  solvent. 

NEODYMIUM  CHLORIDS  NdCL6HsO. 

Solubility  in  Water.    (Matignon,  Z906,  Z909.) 
Method  of  obtaining  saturation  not  stated. 


f. 


rfy  of 
Sat.  Sol. 


Gms.  NdCla  per  zoo  Gms. 
^ * s 


Cms.  NdG«.6H<0  per  zoo  Gms. 


Sat.  Sol.  Water.  Sat.  Sol.  Water. 

13  1.74  49.67  98.68  71.12  246.2 

XQO  ...  ...  X^O  ...  • • . 

ICO  gms.  abs.  alcohol  dissolve  44.5  gms.  (anhvdrous)  NdCU  at  20®.    Saturation 
was  obtained  by  spontaneous  evaporation  of  the  solution  over  HsSOi. 

(Matignon,  Z906.) 

ICO  gms.  anhydrous  pyridine  dissolve  1.8  gms.  anhydrous  NdCl»  at  about  15**. 
Saturation  obtained  by  daily  agitation  of  the  solution  for  some  weeks.  (Matignon,  '06.) 

NEODYBOUM  COBALTICYANIDS  Nd2(CoC<Ne)s.9H20. 

1000  gms.  aq.  10%  HCl  (du  —  1 .05)  dissolve  4. 19  gms.  salt  at  25*".  Qames  &  Willand,  'z6.) 

HEODYMIUM  GLYCOLATE  Nd(C,H,0,),. 
One  liter  H2O  dissolves  4.609  gms.  salt  at  20**.  (Jantsch  &  Grilnkzaut,  Z9Z3-Z3.) 

NEODYMIXTM  MOLTBDATE  Nds(Mo04),. 

One  liter  HiO  dissolves  0.0186  gm.  salt  at  28"  and  0.0308  gm.  at  75°.    The 
mixtures  were  frequently  stirred  at  constant  temperature  during  only  two  hours. 

(Hitchcock,  z89s.) 

HEODYMIX7M  Double  NITBATE8. 

Solubility  in  Aq.  HNOi  of  Jy=  i.325(=  51.59  Gms.  HNOi  per 

100  cc)  AT   16**.    (Jantsch,  zgza.) 

Gms.  Hydrated 
Double  Salt  per 
zoo  Gms.  Sat.  SoL 

97.7 

116. 6 
151.6 
177 
296 


Double  Salt. 


Formula. 


Neodymium  Magnesium  Nitrate    [Nd(N08)6]2Mg8.24H20 


It 


It 


« 


a 
(t 


(( 


tt 


(C 


Nis 
CO, 
Zns 
Mils 


Nickel 
Cobalt 
Zinc 
Manganese 

NEODYMIUM  OXALATE  NdsCCOOt.ioH^O. 

Solubility  in  Water  at  25**  by  Electrolytic  Determination. 

(Rlmblicn  and  Schubert,  Z909.) 

One  liter  sat.  solution  contains  0.0053  n^S*  equivalents  of  anhydrous  salt  «  0.49 
milligram. 

SouuBiLiTY  IN  Aqueous  20%  Solutions  of  Methyl,  Ethyl  and  Triethyl 
Amine  Oxalatos,  Roughly  Determined.    (Grant  and  James.  z9z7^ 

100  cc.  aq.  20%  methyl    amine  oxalate  dissolve  0.027  gm.  neodymium  oxalate. 

etJiyl  "  "  "      ai07 

triethyl       "  ti  "      0.065 


II 


it 
II 


II 


14 


II 
M 
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Solubility  of  Neodymium  Oxalate  in  Aqueous  Solutions  of 

NeoDYMIUM  Nitrate  at  25''.     Games  and  Robinaon.  191  j.) 

(The  mixtures  were  constantly  agitated  at  constant  temperature  for  twelve 
weeks.) 
Cms.  per  100  Cms.  Sat.  Sol.  Cms.  per  zoo  Cms.  Sat.  S6L 


Nd,(C0J,. 

Nd.(NQ^^ 

Solid  Phaae.       , 

NdtCCOJ,. 

Nd,(NOi)^ 

Solid  Pfaaae. 

0.18 

6.46 

Nd,(C/)4),.iiHiO        2.07 

47.64 

Nd«(q«O0i."BW) 

0.54 

12.23 

2.54 

5052 

•t 

0.76 

17.78 

2.89 

52.82 

M 

0.85 

22.67 

3.17 

54  67 

M 

0.96 

27 -43 

2.21 

56.48  probably 

I.2|.14 

1.28 

31  36 

1.44 

59.68 

Nd,(NOi).(?Hrf)) 

1.38 

35-26 

1.33 

59-67 

M 

1.66 

38.70 

"                      1. 21 

59  70 

M 

1.88 

42.13 

0.96 

59-75 

U 

1.0 

44.82 

■    •    • 

60.46 

M 

1 .2^.24* » 

«  Ndi(C,04)t.2jNdi(N0,)..24H,0. 

NEODTMIUM  Dimethyl 

PHOSPHATE  Nds[(CH,)sP04]«. 

ICO  gms. 

HtO  dissolve  56 

.1  gms.  Ndi[(CHi)iP04]6  at  25"*  and  about  22.3  gms. 

at  95^ 

(Moxgan  and  James,  19x4.) 

NEODYMIUM  SULFATE  NdsCSOi),. 

Solubility  in  Water. 

(Muthmann  and  RoUg.  1898.) 


Gma.  Nd,(S0«), 

per  xoo  Gms. 

f. 

Gm8.Nd|(S0«),p 
Solution. 

er  100  Gms. 

Solution. 

Water. 

Water. 

0             8.7 

16          6.6 

9.5 
7.1 

50 
80 

3-5 
2.6 

3-7 

2.7 

30          4.7 

5 

108 

2.2 

2.3 

NEODTMIUM  SULFONATES. 

■ 

Solubility  in 

Water. 

Sulfonate. 

Formula. 

Gm8.Anhy- 
^0    drous  Salt  per 
*  •     100  Gms. 

Authorit; 

HiO. 

Neodymium: 

m  (Nitrobenzene  Nd[QH4(NO^SOt]t.6HiO  15     46.1  (HolmbeiK,  1907) 

Bromo)     Sulfonate      NdiCVH«Br(z)N0t(4)S0k(3)]t.8Hi0  25        7.35  (KaU  &  James,  1913.) 

NEODYMIUM  TUNGSTATE  Nd,(WO«)t. 

One  liter  HsO  dissolves  0.0190  gm.  Ndi(W04)t  at  22®,  0.0168  gm.  at  65**  and 
0.0152  gm.  at  98^.  The  mixtures  were  not  constantly  Stated  and  only  two 
hours  were  allbwed  for  saturation.  '    (Hitchcock,  1895.) 

NEON  Ne. 

Solubility  in  Water. 

(v.  Antropoff,  1909-zo.) 
t*.  o.  xo.  30.  30.  40.  50. 

Coef.  of  Absorption  j3    0.0114  0.0118   0.0147   0.0158  0.0203   0.0317 

The  results  are  in  terms  of  the  coefficient  of  absorption  as  defined  by  Bunsen 
(see  p.  227)  and  modified  by  Kuenen,  in  respect  to  substitution  of  mass  of  HtO 

for  volume  of  HjO  in  the  formula     Absorp.  coef.  Kuenen  —  rTr^rrs" 

*^  massofHiOXP 

NEUBINE  FEBCHLORATE  CH,.CH.N(CH,),0H.HC104. 
100  gma.  HiO  dissolve  4.89  gms.  of  the  salt  at  14.5°        (HoCmann  ft  HAbold,  1971. ) 
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NICKIL  BBOMATl 


HICKEL  BBOMATB  Ni(BrOi)s.6HiO. 

loo  gms,  cold  water  dissolve  27.6  gms.  nickel  bromate. 

NICKIL 


a  BB 

OMIDB  NiBr^6H^. 

Solubility 

IN  Watbr. 

(Etord,  1894) 

f. 

Gim.NiBi^ 

per  100  Gms. 

SdutioQ. 

f. 

Gms-NiBrs 

per  100  Gms. 

Solutkm. 

f. 

Gms.NiBik 

per  zoo  Gms. 

Solutkm. 

—20 

47-7 

25 

57.3 

80 

60.6 

—10 

50.5 

30 

58 

100 

60.8 

0 

S3 

40 

59-1 

120 

60.9 

+10 

SS 

50 

60 

140 

61 

20 

56.7 

60 

60.4 

NICBXL  CABBONATl  NiCO^. 
One  liter  H^O  dissolves  7.789IX  lO"^  mols.  NiCQi  «  0.0925  em.  at  25**. 

(Ageno  and  Valla,  zqtz.) 

NICBXL  CABB0Z7L. 

100  gms.  of  the  aqueous  solution  saturated  at  9.8^  contain  2.36  cc.  of  the  vapor 
■-  643  milligrams  NL    In  blood  serum  it  is  2}  times  aa  soluble.         (Armtt,  1907.) 


nOKXL   OHLOBATB   Ni(ClO0.. 

Solubility  in  Watbr. 

(Meiuaer  —  Bcr.  35»  1419,  'oa.) 


Cms.  Mob. 

Ni(aa»)»  Ni(aot)s 

periooGms.    per  xoo 
Solutiao.   Mob.HsO. 


Solid 
Phase. 


Gms.  Mols. 

Ni(aOt)s   Ni(aOh)fl 


49-55        7  •  84  I^i(C10s)a.6H^  48 

51.52      8.49           "  55 

52.66      8.88           "  65 

56.74    10.47           "  79 

6447    15-35           -  -13 

-  9 

Sp.  Gr.  of  solution  saturated  at  +  18 


-18 

-  8 

o 

+i8 

40 


5 
S 


per  100  Gms 
Solution. 

67.60 

68.78 

69.05 

75-50 

3x85 
26.62 

I.661. 


SoHd 


100 


Mob. 
16.65   Ni(aOs)s.4H«0 

17-59 
18.01 

24.68 

3-73         i« 
2.90  " 


Dp.  ur.  01  soiuxion  sai^uraxea  ax  -h  10  —  i.ooi. 

According  to  Carlson  (1910)  100  gms.  sat.  sol.  in  HiO  at  16' 
Ni(CiOs)s  and  du  of  sat.  sol.  =  1.76. 

NICBXL  PerCHLOBATl  Ni(C104)s.9H^. 

S(x-ubility  in  Watbr. 


contain  64.1' gms. 


(Goldblum  and  Terlikowaki,  xgxa.) 


r. 

Sat.  Sol. 

Ni(C]04)t 
per  100  0ms. 

0 

0 

—  10.9 

—  21.3 

33  19 
46.68 

-30.7 

70 

-49 

...    i< 

-30.7 

90 

Solid  Phase. 


Ice 

u 

M 
t< 

Ice  +  Ni(C104)|.9H/) 
Ni(aO«)|.9H^ 


-21.3 
O 

7.5 
18 

26 

45 


SoUd  Phase. 


Gmft. 

d  of        NiCClOOs 
Sat.  Sd.  per  xoo  Gms. 

92.5  rNi(aO0i.9HyO 
1.573  104.6  Ni(aO|)^5BW) 
1.576  106.8  Ni(a0i),.sHi0 
1.576  IIO.I 
1.584      112. 2 

1.594    118. 6 


If 


M 
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NICKIL  CHLOBIDS  NiCls.6H^. 


SOLVBILITY 

IN  Watbs. 

(Etard,  1894.) 

f. 

Gmft.  Nidi 

per  xoo  Gxns. 

Solution. 

4*. 

Cms.  Nidi 

per  100  Gms. 

Solution. 

f. 

petiooGna. 
SolutioD. 

-17 

29.7 

25 

40 

60 

4SI 

0 

35 

30 

40.8 

70 

46 

+10 

37-3 

40 

42 -3 

78 

46.6 

20 

391 

50 

43-9 

100 

46.7 

)  cc.  sat. 

HCl  solution  dissolve  4  z 

ms.  NiClt  at  13*. 

(Ditte,  1881.) 

100  gms.  abs.  alcohol  dissolve  10.05  S^s.  NiCU  at  room  temperature. 

100  gms.  abs.  alcohol  dissolve  53.71  gms.  NiCls.6HtO  at  room  temperature. 

^adtker,  1897.) 

100  gms.  abs.  alcohol  dissolve  2.16  gms.  NiCl|.7HtO  at  I7^  and  1.4  ems.  at  3^ 

(oe  Bniyn,  X893.) 

100  gms.  saturated  solution  in  glycol  contain  16.2  gms.  NiCh  at  room  tem- 
perature, (de  Coninck,  1905.) 

100  cc.  anhydrous  hydrazine  dissolve  8  gms.'  NiCli  at  room  temp,  and  solu- 
tion is  colored  violet.  (Welsh  and  Brodeison,  19x5.) 

100  gms.  95%  formic  acid  dissolve  5.9  gms.  NiCli  at  20.5®.  (Ascban,  1913.) 

When  I  gm.  of  nickel,  as  chloride,  is  dissolved  in  100  cc.  of  10%  aq.  HCl  and 
shaken  with  100  cc.  of  ether,  o.oi  per  cent  of  the  Nickel  enters  the  ethereal  layer. 

(Mylius,  191X.) 

NICKEL  CITRATE  Ni,[(COOCH,),C(OH)COO],.2HA 

'100  cc.  sat.  solution  in  water  contain  0.28  gm.  Ni  ==[0.94  gm.  anhydrous 
salt  at  10°.  (Pickeiing,  19x5.) 

NICKEL  Potassium  CITRATE  K4Ni[(C00CH,),C0HC001,. 

100  cc.  sat.  sol.  in  water  contain  3.9  gms.  Ni  =  41  gms.  salt  at  10''. 

(Pickering.  1915-) 

NICKEL  HYDROIODS  Ni(OH),. 

'  Aqueous  ammonia  solutions  of  nickel  hydroxide  were  evaporated  in  a  vacuum 
desiccator  and  samples  withdrawn  at  intervals  for  analysis.  The  results  obtained 
in  duplicate  series  yielded  different  curves.  For  2  n  NH»  the  gms.  Ni  per  liter 
varied  from  0.17  to  0.83.  For  4  n  NHs,  the  gms.  Ni  per  liter  varied  from  0.36 
to  1.8.  (Bonsdotff,  1904.) 


NICKEL   lODATE 

Ni(IO.),. 

Solubility 

IN 

Water. 

(Meusser  —  Bcr 

.  34,  3440.  '01.) 

Gms.            Mols. 
«o       NidO^a        Ni(IO^              SoUd 
'   perioo Gms.  perioo Mols.       Phase. 
Sdudon.         HaO. 

t^ 

Gms. 

NidOa). 

per  100  Gms. 

Solution. 

Mob. 
Ni(IOa)s             Solid 
per  100  Mols.        Phase. 
HaO. 

0       0.73         0033 

Ni(I08)s4HaO 

18 

0-55 

00245 

NiaO^oHiO  (•) 

18        1. 01         0.045 

•t 

50 

0.81 

0.03s 

M 

30        1.41         0.063 

it 

75 

1.03 

0045 

M 

0       0.53         0.023 

Nia0a)>.aH3O  (i) 

80 

1. 12 

0.049 

M 

18        0.68         0.030 

M 

30 

I    135 

0050 

NiaOh)a 

30       0.86         0.039 

(4 

50 

1.07 

0046 

M 

50        1.78         0.080 

it 

75 

I  .02 

0.045 

M 

8      0.52       0.023 

NiaOa),.aHaO  (a) 

90 

0988 

O.C44 

M 

(l) 

a  Dihydrate. 

(a)  ^  Dihydrate. 
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NICKEL  lODIDS  NiI,.6H20. 

Solubility  in  Water.    (Euid,  Z894O 


NICKEL  lODIDS 


—  20 

o 

10 

20 


Gms.  Nils  per  ao 
100  Cms.  Solution 

52  25 

SS-4  30 

575  40 

59-7  SO 


Gms.  Nilt  per 
zoo  Gms.  Solution. 


60.7 
61.7 

635 
64.7 


60 
70 
80 
90 


Gms.  Nilipa 
zoo  Gms.  Solution. 


64.8 

65 
65.2 

65 -3 


By  interpolation  the  tr.  pt.  for  NiIi.6HiO  +  Nil2.4HiO  is  at  43* 

NICKEL  MALATE  Ni[CHsCHOH(COO)ls.3HiO. 

100  cc.  sat.  solution  in  water  contain  0.02  gm.  Ni  =  0.06  gm.  salt^at  lo^ 

NIOKSL  NITBATS  Ni(NO,),. 

Solubility  in  Water. 


(Pickering,  Z9Z5.) 


CFunk  —  Wiss.  Abh.  p.  t.  Reichanstalt,  3,  439,  Vx>.) 


Gms. 

Mols. 

Gms. 

Mols. 

40         Ni(N(W, 
•     per  100  Gms. 

Ni(NOi)a            SoUd 
per  100  Mds.      Phase. 

40        NiCNO,), 
*    per  zoo  Gms. 

Ni(NOk)s 
per  100  Mols 

Solid 

Phase. 

Solution. 

HaO. 

Solution. 

HsO. 

-23        39.02 

6.31 

Ni(NO|)s^H«0 

20 

49.06 

9-49 

Ni(NOty2j6HsO 

-21        39.48 

6.43 

«4 

41 

55-22 

12. 1 

1* 

-10.5   44-13 

7-79 

M 

56.7 

62.76 

16.7 

«i 

-21         39.94 

6-55 

Ni(NOty2j6HsO 

58 

61.61 

159 

Ni(NOs),^HsO 

-12.5  41-59 

7.01 

«• 

60 

61.99 

16.0 

M 

—  10        42.11 

7.16 

H 

64 

62.76 

16.6 

«• 

—  6      43.00 

7-44 

«« 

70 

63 -95 

17.6 

4< 

0      44  32 

7.86 

4< 

90 

70.16 

23-1 

tl 

+  18      48.59 

9-3 

•« 

95 

77.12 

33-3 

«• 

ICO  gms.  sat.  solution  in  glycol  contain  7.5  gms.  Ni(N08)2  at  room  temperature. 

(de  Coninck.) 

100  cc,  anhydrous  hydrazine  dissolve  3  gms.  Ni(N0s)2  at  room  temp. 

(Welsh  and  Broderson,  zgzs.) 

NICKEL  OXALATE  Ni(C00)2. 

100  gms.  95%  formic  acid  dissolve  o.oi  gm.  at  19.8^.  (Aschan,  19Z3.) 

NICKEL  SULFATE  NiS04.7H20. 

Solubility  in  Water.      (Steele  and  Johnson,  1904;  see  also  Tobler,  Etard  and  Mulder.) 


t\ 

Grams  NiS04  per 
100  Gms. 

SoUd 
Phase. 

t*. 

Grams  NiS04  per 
100  Gms. 

SoUd 

Solution. 

Water. 

Solution. 

Water.' 

f  Uttac. 

-5 

20.47 

25-74 

NiS04.7H«0 

33  0 

30.25 

43-35 

NiS0«i&H20 

0 

21.40 

27.22 

" 

35-6 

30-45 

43-79 

«     (blue) 

9 

23-99 

31-55 

M 

44.7 

32 -45 

48.05 

44 

22.6 

27.48 

37  90 

M 

50.0 

33-39 

50-15 

41 

30 

29-99 

42.46 

M 

53-0 

34.38 

52.34 

44 

32 -3 

30.57 

44.02 

M 

54-5 

34.43 

52.50 

NiS04^H20 

33 

31-38 

45-74 

M 

57  0 

34.81 

53-40 

"  (green) 

34 

31.20 

45-5 

44 

60 

35-43 

54.80 

•4 

32.3 

30.35 

43-57 

NiSO«.6H20 

70 

37-29 

59-44 

•• 

33-0 

30.25 

43-35 

"     (blue) 

80 

38.71 

63-17 

M 

34  0 

30.49 

43-83 

« 

99 

43-42 

76.71 

a 

Transition  points,  hepta  hydrate  ^  hexa  hydrate  =  31.5*. 
Hexa  hydrate  (blue)  ^  hexa  hydrate  (green)  =  53.3*. 


NICKEL  SULFATE 
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Solubility  of  Mizturbs  op  Nickel  Sulphatb  and  Coppbr  Sulphatb. 


Results 

GiM.  per  loo 


at  35°. 

Gnu.  HK). 


CttSOi. 

9.62 

41*66 

75-39 
106.40 

172 .0 
186.9 


NiSQi. 

583-9 
484.4 

553  5 

506-5 
483.8 

468.0 


Results  at  67^. 
729 -3 


20.04 
66.01 
88.08 

47-94 
249.9 


706.2 
501.6 
675.0 
747-8 


(Fock— Z.  Krfit.  Mia.  aS^  sS7i  '97) 

Mol.  per  cart  in  Sohitioa.     Mol.  per  caent  in  Solid  Phaift. 

CuSO«.       NiSQft.' 


CuSQt. 

1-57 
7.69 

11.66- 

16.92 

25-63 


2.65 
8.31 

13-55 
16.39 

24.46 


NiSOft. 

98.43 
92.31 

88.34 
83.08 

74-37 


27.90     72.10 


97-35 
91.69 

86.45 

83.61 

75-54 


2.12 

4-77 
6.52 

13-88 

(18.77 

(94-91 


0.93 
2.86 

3  92 
6.66 

22.32 


97.88 

95  23 
93.48 
86.17 

81.23 
09 


5 


99.07 

97-14 
96.08 

93-34 
77.6 


Gryital 

Focm* 


0-35^99.65  KkomWc 


II 


Tebifonal 


TeCnfoaal 
l^idiDic 


IftOBOcfinic 


u 


f  Mooodinic 
iTridtnic 


Solubility  of  Mixtures  op  Nickel  Sulphate  and  Sodium  Sul- 
phate, ETC. 
(Koppel;  Wetael  — Z.  phjsilc.  Cheax,  53,  401,  '05.) 


Cms.  L 

per  100 

Cms.  ] 

per  100 

Mots,  per  zoo 

*•. 

Cms.  SoltttioD. 

Gins. 

^HsO. 

Mob.  HtO.                 .Solid 

NiSO*. 

NaaSO*.' 

NiSO*. 

NaaSO«. 

NiSO*. 

NajSO*.  ^ 

0 

16.94 

7.61 

22.46 

10.00 

2.61 

1.28    ' 

5 

17.99 

10. 

85 

25-28 

15 

24 

2.94 

1-93 

►^4^ro*^ 

10 

18.97 

13- 

85 

28.26 

20. 

64 

3-29 

2.61 

20 

18.76 

17 

21 

29.31 

26. 

87 

3.410 

3.404     NIN.,(SO0.-|H*O 

25 

17-85 

16. 

54 

27-33 

25 

33 

3 -181 

3.208                  - 

30 

16.74 

15 

34 

24.64 

22. 

58 

2.868 

2.861 

35 

16.28 

14. 

91 

23.66 

21. 

67 

2-753 

2.744 

40 

15-35 

14. 

49 

21.88 

20. 

65 

2  546 

2'.6i6              •• 

18.5 

19.61 

16. 

49 

30.70 

25 

80 

3  56 

3-27  • 

• 

20 

20.13 

16. 

IS 

31-59 

25 

35 

3-67 

3-21 

25 

21.20 

14 

77 

33-" 

23 

06 

3  85 

2.92 

■'"SsOK^ 

30 

22.60 

12 

.80 

34  98 

19. 

82 

4-07 

2-59 

35 

23.62 

10 

.78 

36.01 

16. 

43 

4.19 

2.08 

40 

24.92 

9 

•39 

37-93 

14 

.29 

4.41 

1. 81   - 

18.5 

16.80 

18 

93 

26.14 

29 

45 

3-04 

372  ' 

20 

15.48 

20 

.18 

24.06 

31 

•37 

2.80 

3-97 

■"^n^^ 

25 

10.92 

24 

.12 

16.81 

37 

•13 

1.96 

4.70 

30 

6.40 

28 

•71 

9.87 

44 

■25 

I-I5 

5.60  . 

35 

4.54 

31 

65 

7-13 

49 

59 

0.838 

6.28    )  NiNai(SO|)t^HiO 

40 

4.63 

31 

•37 

7.24 

49 

.03 

0.843 

6.21     J 

\      Na«b04 
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S0LUBILIT7  OP  Nickel  Potassium  Sulfate  NiKi(S04)t.6HsO  in  Water. 

(Tobler,  1855;  v.  Hauer,  2858.) 


r. 


Cms.  NiK«(S04)t  per  xoo  Gms.  H^. 


(Tobler.) 

0 

5.3 

10 

.       8.9 

20 

13.8 

30 

18.6 

40 

24 

(v. 


.) 


•  • 

CTobler.) 

(v.  Haner.) 

so 

30 

•  «  • 

60 

35-4 

20.47 

70 

42 

•  •  • 

80 

46 

28.2 

953 

•     •     • 

14.03 

S(x.UBiUTY  OF  Nickel  Sulfate  in  Aqueous  Solutions  of  Methyl 

Alcohol  at  14**. 

(de  Bruyn,  1903.) 

Small  test  tubes  of  4-6  cc.  capacitylwere  used.  Thev  were  almost  completely 
filled  with  the  salt  and  solvent  and  placed  in  the  bath  in  an  inclined  position 
with  salt  occupying  the  upper  part  of  the  tube.  This  caused  a  "spontaneous 
circulation  of  the  solvent.  The  solutions  were  analyzed  by  precipitating  NiO 
with  KOH  at  the  boiling  point,  in  poi'celain  vessels. 


Wt.  Per  cent 

CILOH 
inSolveDt. 

o(H,0) 
10 
20 

30 
40 

SO 
60  - 

70 
80 

35 
90 

95 
100 


Gms.  NiS0«  per  xoo  Gms.  Sat.  Sd.  in  Contact  with: 

# » 

NiSOf-rHiOaa        NiS04.6ILO «  u      NiSO^-GHiO  ^  as 
Solid  Phase.  Solid  Phase.  -  .?-  ^^T- 


26.4 
19.7 

131 
6.8 

2.8 

1-3 
0.8 

0.6 

0.6s 

1-5 

5-7 
II 

16.8 


26  (low) 

22(?) 
147 

6.6 

2.4 

I 

0.4 

0.2 

0.2 

0.3 
1.2 

6 

12.4  (low) 


'dXl" 

NiS0«4H/)a 
SolidPliue. 

27.2 

251 

20.4 

•    •    • 

14 

14.8 

75 

•    •    • 

31 

•    •    • 

1-4 

1.4 

0.6 

•       •       • 

0.4 

•       •       • 

0.4 

0.66 

0.7 

•    •    • 

2-5 

•    •  • 

9(?) 

•    •    • 

15.7  (low) 

7-38 

NiS04.6H|0  a  is  greenish  blue.    NiS04.6HiO    is  more  greenish  than  the  a  salt. 
SoLUBH-iTY  OF  NiS04.3CH,OH.3H*0  in  Aqueous  CH«0H  at  14*. 

(de  Bn^yn,  1903.) 

Wt.  Per  cent 
CHiOH. 

•  86 

87 
88 

89 

Approximately  two  hours  were  allowed  for  attainment  of  equilibrium. 

^JI.S?!"**^"^  containing  more  than  15%  HiO  the  salt  is  gradually  transformed 
to  NiS04.6HiO/S.  »  / 

100  gms.  absolute  ethyl  alcohol  dissolve  1.4  gm.  NiS04.7H*0  at  4**  and  2.2 
gms.  at  1 7^  (de  Bruyn,  1893.) 

100  gms.  sat.  solution  in  glycol  contain  9.7  gms.  NiS04  at  room  temp. 

(de  Coniock,  xgos.) 

NICKEL  SULTIDE  NiS. 

One  liter  H|0  dissolves  39.9  X  lo-«  gm.  mols.  NiS  =  0.0036  gm.  at  18**,  by 

conductivity  method.  (Weigel,  2906.) 

Fusion-pointdata  for  NiiS+NaaS  and  NiiSi+NaiS  are  given  by  Friedrich  (1914). 


Gms.  NiSOi  per 

Wt.  Per  cent 

Gms.  NiS04per 

xoo  Gms.  Sat.  Sol. 

CH/>H. 

xoo  Gms.  Sat.  SoL 

1-93 

90 

0.70 

1-73 

92.5 

0.50 

1.48 

95 

0.4S5 

1. 25 

97.5 

0.77 

1. 01 

100 

372 
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NIGOTINB  CioHuNt. 


Solubility  in  Water. 

(Hudson,  1904.) 


Determinations  made  by  Synthetic  Method,  for  which  see  Note,  page  16. 
Below  60°  and  above  210"  both  liquids  are  miscible  in  all  proportions;  likewise 
with  percentages  of  nicotine  less  than  6.8  and  above  82  per  cent  the  li<^uid  does 
not  show  two  layers  at  any  temperature.  Below  94°  the  upper  layer  is  water. 
Above  94''  the  upper  layer  is  nicotine.  The  curve  plotted  from  the  following 
results  makes  a  complete  circle. 


Percentage  of 

Nicotine 
in  the  Mixture. 

6.8 

7.8 

10. o 

14.8 
32.2 
49.0 

66.8 
80.2 
82.0 


Temperature  of 
Appearance  of 

Two  Layers. 

Degrees  C. 

94 
89 

75 

65 
61 

64 
72 

87 
129 


Tempenture  of 
Homogeneity. 

x^esTccs  V'. 

95 
^S5 


200 
210 
205 
190 
170 
130 


Additional  data  for  the  above  system  are  given  by  Tsakalotos  (1909).  The 
values  for  the  temperatures  of  saturation  are  in  general,  from  i^  to  5^  lower  than 
those  of  Hudson. 


NIOBIUM  Potassium  FLUORIDE  NbKiFr. 

Solubility  in  Water  and  in  Aqueous  HF  and  Aqueous  KF  Solutions. 

(Ruff  and  Schiller,  2911.) 

*  The  determinations  were  made  in  platinum  vessels.  The  mixtures  were 
shaken  for  3  hour  F>eriods  at  constant  temperature  and  the  saturated  solutions 
filtered  through  platinum  funnels. 

Cms.  per  xoo  Cms.  Sat.  SolutioQ. 


Solvent. 

f. 

NbF,. 

KF. 

HF. 

Solid  Phase. 

Water 

16 

SI9 

2.98 

0.3s 

K,NbOFi.H|0 

t( 

16 

7.07 

5-33 

4. 35 

KtNbOF».H|0+K«NbF, 

Aq.  10.95%  HF 

16 

4-33 

2.32 

10.43 

KfNbF, 

"      7.41%  KF 

16 

1. 16 

554 

0.13 

K,NbOF|.HiO 

"      7.39%  KF 

16 

2.67 

6.04 

5-39 

E«NbOF|.H|0+K,NbFT 

Water 

8S 

30.39 

14.68 

0.3s 

K«NbOFt.EV)(?) 

Aq.  4.8i%KF 

80 

11.66 

10.08 

1.53 

u 

Niraic  Acm  hnq.. 

Distribution  of  Nitric  Acid  between  Water  and  Ether  at  25*., 

(Bogdan,  1905, 1906.)  -^  - 


Mols.  HNOi  per  Liter  of: 


Mols.  HNOa  per  Liter  of: 


H«0  Layer. 

0.914s 
O.481I 

0.2644 

0.1392 


Ether  Layer. 
0.0855 
0.0278 
0.00894 
0.00278 


H|0  Layer. 
0.09005 
0.04749 
0.02760 
0.02462 


Ether  Layer. 

O.OO181 

0.00064 

0.00029 

0.00025 
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Rboprocal  Solubility  of  Nitric  Acid  and  Water,  Determined  by  the 

Freezing-point  Method. 

(KQster  and  Kremann,  2904;  see  also  Pickering,  1893.) 


Gms.  UNOi 

Gms.  HNOi 

r. 

per  100  Gms. 
Sat.  Sol. 

Solid  Phase. 

%\ 

per  100  Gms. 
Sat.  Sol. 

SoUd  Phase. 

—  ID 

13.9    Ice 

-40 

69.7 

HNQ^3H,0 

—20 

22.9     " 

—42  Eutec. 

70.5 

"  +HNO,.H|0 

-30 

27.8     « 

-40 

72.5 

HNQ|.H«0 

-40 

31. 5    " 

—38  m.  pt. 

77-75 

u 

1 

-43 

Eutec. 

32.7     " 

+HN0i.3H,0 

-40 

82.4 

l« 

-40 

34.1 

HNQ|.3H,0 

-50 

86.5 

u 

-30 

40 

u 

-60 

88.8 

M 

—  20 

49.2 

u 

—66.3  Eutec. 

89-95 

«  +HNQi 

-18. 

5m.pt 

.     53-8 

If 

-60 

91.9 

HNQi 

—  20 

58.5 

14 

-SO 

94.8 

II 

-30 

65.4 

M 

—41.2m.pt. 

100 

« 

NITBOGEN  Ni. 


Solubility  in  Water. 


(Winkler — Ber.  24,  3606.  'gx;  Braon — Z.  phyak.  Chem.  33^  732*  '00;  Bohr  and  Bock  —  WIed.  Anik 

44*  318.  '91.) 


t* 

**  Coefficient  of  AbaorpCioo 

"/5. 

"SoluHHty"B'. 
0 .0233* 

ff. 

0 

r 

0.023s*        o.o239t 

...t    • 

0.00239* 

5 

0.0208          0.0215 

0.0217 

0.0206 

0.00259 

10 

0.0186          0.0196 

0.0200 

0.0183 

0.00230 

15 

0.0168          0.0179 

0.0179 

0.0165 

0.00208 

20 

0.0154         00164 

0.0162 

O.OI5I 

0.00189 

25 

0.0143          0.0150 

00143 

00139 

0.00174 

30 

0.0134         0.0138 

0.0128 

O.OOI61 

35 

00125          0.0127 

O.OII^ 

0. 00148 

40 

0.0118          0.0118 

OOIIO 

0.00139 

50 

0.0109          0.0106 

0.0096 

O.OOI2I 

60 

0.0102         o.oioo 

0.0082 

0.00105 

80 

0.0096 

0.0051 

0.00069 

ICO 

O.OQ95          0.0100 

0.0000 

0.00000 

•W.                           1 

B.and  B. 

$B. 

For  values  of  /9,  /9',  and  q,  see  Ethane,  p.  285. 

Single  determinations  of  the  solubility  of  nitroeen  in  water  reported  by  HQfner 
(1906-07),  Bohr  (1910),  MttUer  (1912-13)  and  von  Hammef  (1915),  are,  on 
the  average,  about  2-3  units  in  the  fourth  place  higher  than  the  above  figures 
of  Winkler  for  the  absorption  coefficient  fi.  Drucker  and  Moles  (1910),  give  an 
extensive  review  of  the  literature  and  present  results  which,  they  state,  are  in  very 
satisfactory  agreement  with  previous  determinations.  A  critical  review  of  the 
literature  of  the  solubility  of  nitrogen  in  water  and  in  sea  water  is  given  by 
Coste  (1017). 

Data  (or  the  solubility  of  the  nitrogen  of  air  in  water  are  given  by  Fox  (1909a). 
The  oxygen  was  removed  from  air  and  the  solubility  of  the  residual  N  +  1.185% 
argon  was  determined.  After  making  correction  for  the  argon,  the  following 
formula  for  the  solubility  of  pure  nitrogen  in  water  was  deduced: 

1000  X  coef .  of  abs.  ^  =  22.998  —  0.5298  /  +  0.009196  ^  —  0.00006779  (*. 

Data  for  the  solubility  of  nitrogen  in  water  at  pressures  uj)  to  10  atmospheres 
are  given  by  Cassuto  (191 3).  The  solubility  was  found  to  increase  at  a  some- 
what slower  rate  than  proportional  to  the  pressure. 
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SOLUBILITT  OP  NlTROGBN  IN  SBA  WaTBR. 

(Fox,  1909a). 

Before  using  the  sample  of  sea  water  for  the  solubility  determinations  it  was 
found  necessary  to  add  acid,  otherwise  the  COs  could  not  be  boiled  out  or  the 
precipitation  of  neutral  carbonates  prevented.  The  very  snudl  amount  of  add 
was  titrated  back,  using  phenolphthaleine  as  indicator. 

The  results  are  in  terms  of  number  of  cc.  of  nitrogen  (containing  argon)  ab- 
sorbed by  1000  cc.  of  sea  water  from  a  free  dry  atmosphere  of  760  mm.  pressure. 

The  csuculated  formula  expressing  the  solubility  is: 

I  1000  a  -  1B.630  —  0.4304  /  +  0.007453  fi  —  0.0000549  ^ 

—  Ci  (0.2172  —  0.007187  /  -f  0.0000952  fi). 


Fkrts  Chlorine 
per  xooa 

r-o*. 

4*. 

8*. 

!»•. 

i6*. 

ao*. 

uT. 

98". 

0 

18.64 

17.02 

15.63 

14.45 

13.45 

"59 

11.86 

11.25 

4 

17 -74 

16.27 

14.98 

13.88 

12.94 

12.15 

11.46 

10.89 

8 

16.90 

15.51 

14.32 

13.30 

12.44 

11.70 

11.07 

10.52 

12 

16.03 

14-75 

13.66 

12.72 

"93 

11.25 

10.67 

10.16 

16 

15.18 

14 

13 

12.  IS 

"73 

10.81 

10.27 

9.80 

20 

14.31 

13.27 

12.34 

"57 

10.92 

10.36 

9.87 

9.44 

A  recalculation  of  Fox's  determinations  to  parts  per  million,  with  correctioa 
for  vapor  pressure,  is  published  by  Whipple  and  Whipple  (191 1). 

Solubility  of  Nitrogen  in  Aqueous  Solutions  of  Sulfuric  Acid 

Results  at  2I^     (Bohr,  1910.)  Results  at  20^  (Cbristoff,  xoo6.) 

NonnaUty  of  Abaoiption  Coef .  Nomudify  of  Abaorp.  Coef .  Per  cent       Ostwald  SolnbQity 

Aq.  I^SO«.        ^(Bunaen).        Aq.  B^4-     ^  (Bunsen).  H1SO4.  EzpRssion  In. 

o      0.0156     24.8    0.0048        o      0.01537 

4.9      0.0091      29.6     0.0051         35.82     0.008447 

8.9    0.0072     34.3    o.oioo       61.62    0.006144 

10.7  0.0066  35.8*         0.0129  95.6  0.01672 

20.3  O.OQ49 

*  -  about  96%. 

For  definitions  of  Absorption  Coef.  (Bunsen)  and  Solubility  Expression  (Ost- 
wald), see  p.  227. 

Solubilitt  of  Nitrogen  in  Aqueous  Salt  Solutions. 

(Braun.) 
Coefficient  of  Abeorption  of  N  in  Barium  Chloride  Solutions  of: 


»  . 

13.83  Per  cent 

12.92  Per  cent.       6.90  Per  cent. 

3.87  Per  cent. 

5 

0.0127 

0.0137 

0.0160 

0.0180 

0.0183 

10 

O.OII7 

0.0125 

0.0147 

0.0166 

0.0168 

15 

0.0104 

O.OII4 

0.0132 

0.0148 

0.0150 

20 

0.0092 

0.0098 

O.OI18 

0.0132 

0.0135 

25 

0.0078 

0.0086 

0.0104 

O.OII4 

O.OII9 

f. 

Coefficient  of  Absorption  of  N  in  Sodium  Chloride  Solutions  of: 

11.73  Per  cent. 

8.X4  Per  cent 

64  Per  cent. 

a.ia  Per  cent. 

0.67  Per  cent. 

5 

0.0102 

0.0127 

0.0138 

0.0179 

0.0200 

10 

0.0093 

O.OII3 

0.0126 

0.0164 

0.0185 

15 

0.0081 

O.OIOI 

O.OII3 

0.0147 

0.0164 

20 

0.0066 

0.0087 

0.0098 

O.OI31 

0.0148 

25 

O.OQ47 

0.0075 

0.0083 

O.OII3 

0.0130 

Solubility  op 

Nitrogen  in 

Alcohol. 

(Bunsen.) 

«•. 

0^ 

f.  .         IO». 

is". 

20^.            24*, 

Vols.  N  *  dissolved 
by  I  Vol.  Alcohol.         o.  1263    o.  1244    o.  1228    o.  1214    o.  1204    o.  1198 

*  At  o*  and  760  mm. 
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SOLUBILITT  OF   NiTROGEN  IN   MIXTURES  OF  ETHYL   AlCOHOL  AND  WaTER 

AT  25". 
(Just,  190X.) 

Results  in  terms  of  the  Ostwald  solubility  expression,  see  p.  227. 


Vol.  %  H^  in 
Mutuie. 

Vol 

.  %  Alcohol  in 
Mixture. 

Dissolved 
N(W. 

100 

0 

0.01634 

80 

20 

0.01536 

67 

33 

O.OI719 

0 

100  (99.8%  Akohol) 

0.1432 

Solubility  of  Nitrogen  in  Several  Solvents  at  20®  and  25*. 

Oust.) 


Solvent. 

<». 

lio- 

Solvent. 

/». 

^ 

Water 

0.01634 

0,01705 

Toliiene 

0.1235 

0.1186 

Aniline 

0.03074 

0 .  02992 

Chloroform 

0.1348 

0.1282 

Carbon  Disulfide 

0.05860 

0.05290 

Methyl  Alcohol 

0.1415 

0.1348 

Nitro  Benzene 

0.06255 

0.06082 

Ethyl  Alcohol  (99.8% 

) 0.1432 

0.1400 

Benzene 

0.1159 

0.III4 

Acetone 

0.1460 

0.1383 

Acetic  Add 

0.1190 

O.H72 

Amyl  Acetate 

0.1542 

0.1512 

Xylene 

0.1217 

O.II85 

Ethyl  Acetate 

0.1727 

0.1678 

Amyl  Alcohol 

0.1225 

0.1208 

Isobutyl  Acetate 

0-I734 

0. 1701 

Solubility  of  Nitrogen  in  Petroleum.    Coefficient  of  Absorption  at 

10"  =r  0.135,  AT  20®  =  0.1 1 7. 

(Gniewasz  and  Walfis,  1887.) 


SoLUBiLiTy  OF  Nitrogen  in  Aqueous  Propionic  Acid  and  Urea 

Solutions. 

(Bnun.) 
Coefficient  of  Absorption  of  N  in  CsHcCOOH  Solutions  of: 


•  . 

11.23  percent. 

9.54  per  cent. 

6.07  per  cent. 

4.08  per  cent. 

3.8a  per  cent. 

s 

0.0195 

0.0204 

0.0208 

0.0210 

0.0209 

10 

0.0178  . 

0.0182 

0.0186 

0.0192 

O.OI9I 

IS 

0.0159 

0.0163 

0.0164 

0.0169 

0.0167 

30 

0.0146 

0.0147 

0.0148 

0.0154 

0.015s 

25 

0.0130 

0.0134 

0.0134 

0.0137 

0.0137 

r. 

5 
10 

IS 
20 

25 


Coefficient  of  Absorption  of  N  in  CO(NHt)B  Solutions  of: 

* 


15.65  per  cent. 
0.0175 
0.0162 
0.0150 
0.0140 
0.0130 


1 1. 9  per  cent. 
0.0179 
0.0167 
0.0149 
0.0139 
0.0130 


9.43  per  cent. 
0.0190 
0.0176 
0.0158 
0.0146 
0.0133 


6.90  per  cent.    5.25  per  cent.  3.28  per  cent. 


0.0198 
0.0183 
0.0165 
O.OI5I 
0.0137 


0.0197 
0.0182 
0.0165 
O.OI51 
0.0135 


0.0199 
0.0184 
O.OI71 
0.0155 
0.0139 
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Solubility  of 

Nitrogen  in  Aqlteous 

Solutions  of  Chloral  Hydrate  at  is*. 

Results  by  Mttller,  C  (1912-13.) 

Results  by 

von  Hammel  (1915). 

Gms. 

Gms. 

CCU.CH(OH), 

dtt  of  Aq.          AlMorp.  Coef. 

Ca,CH(OH)t 

Abe.  Coef.         SolubOity^ 
^atx5^            (Ostwald). 

per  xoo  Gms. 

Sol.                  fi  at  xs^ 

per  xoo  Gms. 

Aq.  Sol. 

Aq.  Sol. 

0 

I                        0.0170 

0 

0.0170            0.01796 

15.8 

1.0738            0.0158 

15 

0.0152            0.0160 

28.2 

I. 1422            0.01422 

26.1 

O.OI41            0.0149 

37.25 

I. 1946            0.01300 

37.6 

0.0123            0.0130 

47 

1.2535            0.01275 

48.9 

O.OII5            O.OI2I 

56.52 

1.3225            0.01245 

61.3 

O.OII4            0.0120 

71.5 

I. 441               0.01420 

70.9 

O.OI31            0.0138 

78.8 

1.503               0.01492 

79.1 

0.0156            0.0165 

Solubility  of  Nitrogen  in  Aqueous  Solutions  of  Glycerol. 
Results  of  Mailer,  C.       Results  of  von  Hammel      Results  of  Drucker 


Gms. 
<CILOH)r 
CHOHper 

100  Gms. 

Aq.  Sol. 

25 
42.2 

51 -5 

58 
80.25 

90 

95 


(1912-13). 

du  of  Aq. 
Sol. 


Abs.  Coef. 
fi  at  IS*. 


r.         (^915). 

Gms. 


I. 061  0.01266 

I. 108  0.00976 

I. 133  0.00759 

I. 151  0.00703 

I. 212  0.00530 

1.240  0.00583 

1.249  0.00716 


xoo  Gms. 
Aq.  Sol. 

15.7 
29.9 

46.6 

57.6 

67.1 

77 
88.5 


fi  at  IS' 

0.01400 
0.01087 
0.00840 
0.00698 
0.00635 
0.00527 
0.00536 


and  Moles  (1910). 
Gms. 

rH^wSi^  ^ o^  Aq.  Solubility  ^ 
"iS^GnS"        SoL        (Ostwald)?* 
Aq.  Sol. 

o  o  0.0156 

16  1.0392   0.0103 

29.7  1.0744  0.0067 

48.9  I. 1263  0.0052 

74.5  I.I93I   0.0025 

84.1  I. 2213   0.0024 


99.25  0.00524 

Solubility  of  Ni  in  pure  isobutyric  acid  oidu  ^  0.9481, 1%  (Ostm^akl)  »  0.1651. 

(Drucker  and  Moles,  19x0.^ 

Solubility  of  Ns  in  aq.  37.5%  isobutyric  acid  of  du  ^  0.9985,  lu  (Ostwald) 

K  0.0396.  (Drucker  and  Moles,  xgxo.) 

Solubility  of  Na  in  aq.  37.5%  isobutyric  acid  oi  du  ^  0.9985,  /»  (Ostwald) 
■B  0.0384.  (Drucker  and  Moles,  1910^ 

Solubility  of  Nitrogen  in  Aqueous  Solutions  of  Several  Compounds. 

-,  (Httiner,  1906-07.) 

Cone,  of  Aq.  Solution. 


Aq.  Solution  of: 


Glucose 
« 


if 


Normality.    Gms.  per  Liter. 

I 

0.5 


Alanine 

Glycocol 

Aribinose 

Levulose 

Erythritol 

Urea 

Acetamide 


(a  Aminopropioiuc  Ad4) 
( Aminoacetic  Adcp 


0.25 


x8o 

90 

45 
89 

75 
150 
180 

132 
60 

59 


f. 

20.18 

20.21 

20.2 

20.19 

20.16 

20.21 

20.25 

20.25 

20.18 

20.22 


Abs.Coef.^ 

O.OI215 
0.01380 
0.01480 
O.OI213 
O.OI2I2 
0.01203 
O.OI22I 
O.OI32I 
0.01477 
0.0147s 


Abs.  Coef.  fi 
at  X5*. 


Solubility  op  Nitrogen  in  Aqueous  Solutions  of  Cane  Sugar  at  I5^ 

.(MUller,  C,  igia-ij) 

Gms.  CisHkOu 
per  xoo  Gms. 
Aq.  Solution. 

0.01480       30.12 

0.01280       47^89 

0.01053       48.57 

Data  for  the  solubility  of  nitrogen  in  defibrinated  ox-blood  and  ox  serum  under 
pressures  varying  760-1400  mm.  Hg  are  given  by  Findlay  and  Creighton  (1910-I  i). 
'  Data  for  the  solubility  of  nitrogen  in  liquid  oxygen  are  given  by  Erdman  and 
Bedford  (1904)  and  Stock  (1904.) 


Gffls.C]sQBQu 
per  100  (hns. 
Aq.  Solution. 

11.38 
20 

29.93 


<{||Of 

Aq.  Sol. 

1.050 
1.082 
1. 128 


dtt  of 

Aq.  SoL 

1. 129 
1 .  220 
1.223 


Abs.  Coef.  ^ 
atxs*. 

0.01090 
0.00785 
0.00700 
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S(X.UBiUTY  OF  Nitrogen  in  Methyl  Alcohol  Solutions  of  Potassium 

Iodide  and  of  Urea. 

(Levi,  1 901.) 

Solvent.        Solubility  of  N  (in  terms  of  the  Ostwald  Solubility  Expression  /). 


GxDS.  Kl  or  of  Urea 

per  100  Gms. 

CHPH  SoluUoQ. 


Ats*. 


At  IS*. 


At  2$: 


— N 


di  of  Solvent.        1%.       du  of  Solvent.      /».      d^  of  Solvent.       ^. 

O            (WpuieCHiOH)  0.8080  0.2154  0.7980  0.1923  0.7937  0.1649 

2.152  Kl  O.8171  0.2028  0.8070  0.1802  0.8019  0.1524 

3.053     "  0.8249  0.1966  0.8015  0.1756  O.81OI  0.1466 

10.939     "  0.8930  0.1676  0.8841  0.1464  0.8801  0.1258 

2.738  Urea  O.8148  O.2030  O.8050  O.1823  O.7997  0. 1561 

4.841      "  0.8231  O.1951  0.8122  0.1750  0.8080  O.1491 

7.377     "  0.8350  0.1878  0.8241  0.1690  0.8193  0-I444 


Solubility  of  Nitrogen  in  Ethyl  Ether. 

*  (Christoff,  19x3.) 

Results  in  terms  of  the  Ostwald  expression  /  (see  p.  227),  /o  ^  0.2580,  ho  ^  0.2561. 


riTB 

OGEN  OXIDE  (ic)  NO. 

Solubility 

IN  Water. 

(Winkler,  1901.) 

• 

f. 

fi- 

^'. 

9- 

f. 

fi> 

^'. 

9- 

0 

0.0738 

0.0734 

0.00984   , 

40 

0.0351 

0.0325 

0.00440 

s 

0.0646 

0.0641 

0.00860 

SO. 

0.031S 

0.0277 

0.00376 

10 

0.0571 

0.0564 

0.00757 

60 

0.0295 

0.0237 

0.00324 

15 

0.0515 

0.0506 

0.00680 

70 

0.0281 

0.0195 

0.00267 

20 

0.0471 

0.0460 

0.00618 

80 

0.0270 

0.0144 

0.00199 

25 

0.0430 

0.0419 

0.00564 

90 

0.0265 

0.0082 

O.OOII4 

30 

0.0400 

0.0384 

0.00517 

100 

0.0263 

0.0000 

0.00000 

For  values  of  fi,  fi'  and  q,  see  Ethane,  page  285. 
Solubility  of  Nitric  Oxide  in  Aqueous.  Sulphuric  Acid  Solutions 

AT  I8^ 

(Lunge,  x88s;  Tower,  1906.) 


Wt.  per  cent  11^04 

Sp.  Gr. 

Tension  of 

SolubiUty  Coefficient  * 
of  NO  at  x8*. 

inSohiticm. 

at  IS*. 

H«0  Vapor. 

98 

1.84 

•    •    • 

0.0227       (0.035,  L.) 

90 

1.82 

O.I  mm. 

0.0193 

80 

1-733 

0.4    " 

O.OII7 

70 

1. 616 

IS    " 

O.OII3 

60 

I  503 

3.x    " 

0.0118      (0.017,  L.) 

SO 

1-399 

6.2    " 

0.0120 

Volume  of  NO  (at  760  mm.)  per  x  volume  of  aqueous  HfSOi. 

Solubility  of  Nitric  Oxide  in  Alcohol. 

(Bunsen.) 

.0  .^o  .  ^o 


Vols.  NO^ 


24' 
0.261 


r  o  5  10         15         20' 

0.316    0.300    0.286    0.275    0.266 
absorbed  by  i  vol.  Ale. 

*  At  o*  and  760  mm. 

Data  for  the  solubility  of  nitric  oxide  in  aqueous  solutions  of  FeS04,  NiS04, 
C0SO4  and  MnCli  at  20°  are  given  by  Usher  (1908);  Hafner  (1907)  and  Man- 
chot  and  Zecheulmayer  (1906). 

The  abs.  coef.  fi  for  N  in  sat.  aq.  NiS04  at  20^  is  0.0245;  ^<^  s^t.  C0SO4  it  is 
0.0288  and  for  sat.  aq.  MnCli  it  is  0.0082. 
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NITB0U8  OXIDK  NtO. 

Solubility  in  Water. 

(Bunaen;  Roth,  1897;  Knopp,  1904;  Geffcken,  1904.) 


Coefficient  of  Absorption  fi 

• 

ff* 

Solubil 

itv  in  Terms  of  Ostwald 
Expression  (/).* 

(B.) 

(R.) 

(R.) 

(K.) 

(G.) 

5              1.0954 
xo             0.9196 

15          0.7778 

20             0.6700 
25^            0.5961 

I. 1403 

0.9479 
0.7896 

0.6654 
0.57S2 

0.205 
O.171 

0.143 
O.I2I 

0.104 

X.161 
0.9815 

0.8315 
0.7131 
0.6281 

•  •  • 

•  «  ■ 

•  •  • 

0.6739 

•  •  • 

1.067 
O.9101 
0.7784 
0.6756 

0.5942 

• 

Calculated  by  Geffcken. 

For  definitions  of  /9  and  q,  see 

p.  285 

;  for  I,  see  p. 

227. 

Note.  —  Knop|)  and  also  Geffcken  call  attention  to  the  faft  that 
Roth  in  making  his  determinations  used  a  rubber  tube  between  the 
gas  burette  and  the  shaking  flask,  and  give  this  as  an  explanation  of 
the  high  restdts  which  he  obtaitied.     . 


Solubility  op  Nitrous  Oxide  in  Aqueous  Sulphuric  Acid. 

(Lunge  —  Ber.  14.  szSS,  '81;  see  also  Geffcken's  results.) 

Sp.  Gr.  of  HjS04  1.84         1.80         1-705  1.45         1.25 

Vols.  N,0  dissolved 
by  100  vols.  H3SO4        75 . 7         66 .0         39  *  x  41 .6         33 .0 

100  vols,  of  KOH  solution  of  1.12  Sp.  Gr.  absorb  18.7  vols.  N,0. 
100  vols,  of  NaOH  solution  of  i.io  Sp.  Gr.  absorb  23.1  vols.  NaO. 


Solubility  op  Nitrous  Oxide  in  Aqueous  Solutions  op  Acids. 

(Geffcken.) 

Results  in  terms  of  the  Ostwald  Solubility  Expression  (/).   See  p.  227. 
In  Hydrochloric  Acid.      In  Nitric  Acid.         In  Sulphuric  Acid. 

Gn^.  Ha      NaO  Diflsolved     Gma.HNQ«    NiO  Diasoived      Gms.  H«SO^   NiO  Dissolved 
perUtcr.       /,,.  i^,        per  Liler.        i^^,  ^.  per  Liter.       /^.  i^ 

18.22    0.755    0-S77      3^- 52    0.777    0.597      24.52    0,734    0.566 

36.45     0.738     0.568       63.05     0.777     0602        49.04  0.699  0543 

72.90     0.716     0.557     126.10     0.775     O.61I        98.08  0.645  0.509 

147.12  0.602  0.482 

196.16  0.562  0.463 

Solubility  op  Nitrous  Oxide  in  Aqueous  Solutions  op: 


*• 

(Roth.) 

Phosphoric  Acid. 

Coeffident  of  Abs.  in  HtP04  Solutions  of 

Oxalic  Add. 

Coefficient  of  Abe.  in 
(COOH)i  Solutions  of: 

• 

5 
10 

IS 
20 

as 

3^8%. 
I   057 
0.8827 
0.7388 
0.6253 

0.5427 

4.7a%.          8.84%.          9.89%. 
1.0365      0.9883      0.9635 
0.8665      0.8296      O.810I 
0.7258      0.6977      0.6826 
0.6147      0.5926      0.5810 

0.5329      0.5143      0.5054 

13-35%. 
O.917I 
O.77II 
0.6505 

o-SSSS 
0.4860 

'  o3ia%.         3-70%. 
1. 1450      1. 1094 
0.9526      0.9264 

0.7940      0.7745 
0.6694      0.6538 
0.5784      0.5643 

463 


NITROUS  oxmx 


Solubility  of  Nitrous  Oxidb  in  Aqueous  Solutions  of  Propionic 

Acid  at  20®. 

CKnoppO 


Gms.  CJH,COOH 

per  liter  ^S-^S 

Coef .  of  Absorp- 

tioa  of  NfO  0.6333      0.6369       0.6504       0.6534       0.7219 


60.4a        X5S.4         176.6 


344.0 


Solubility  of  Nitrous  Oxidb  in  Aqubous  Salt  Solutions. 
Results  by  Geffcken  in  terms  of  the  Ostwald  expression  (/).      See 


page  227. 

Sah. 

Ammonium  Chloride 
Ammonium  Chloride 
Caesium  Chloride 
Lithium  Chloride 
Lithium  Chloride 
Potassium  Bromide 
Potassium  Bromide 
Potassium  Chionde 
Potassium  Chloride 
Potassium  Iodide 
Potassium  Iodide 
Potassium  Hydroxide 
Potassium  Hydroxide 
Rubidium  Chloride 
Rubidium  Chloride 


CoDc.  cf  Salt  per  Liter. 

SolubUitT  of  NsO. 

Gram  Equiv, 

Grams. 

'       d,. 

/«. 

NH,C1 

0-5 

26.76 

0.730 

OSS7 

NH,C1 

I.O 

S3'S2 

0.691 

0.529 

CsCl 

OS 

84.17 

0.710 

0.544 

LiCl 

o-S 

21.24 

0.697 

OS35 

LiCl 

1.0 

42.48 

0.623 

0.483 

KBr 

05 

S9SS 

0.697 

0536 

KBr 

i.o 

119. II 

0.627 

0.485 

KCl 

O'S 

37-3 

0.686 

0.527 

KCl 

1.0 

74.6 

0.616 

0.475 

EI 

o-S 

83.06 

0.702 

0.541 

KI 

1.0 

166.12 

0.633 

0.492 

KOH 

o-S 

28.08 

0.668 

0.514 

KOH 

i.o 

56.16 

OSS9 

0.436 

RbCl 

O-S 

60.47 

0.695 

0.533 

RbCl 

1.0 

120.95 

0.625 

0.483 

Results  by  Knopp,  in  terms  of  the  coefficient  of  absorption.     See 


page  227. 

Salt.  Fannnla. 

Potassium  Nitrate  KNO. 

«  u 

li  it 

It  a 

Sodium  Nitrate  NaNO, 

<(  (I 

t€  ii 

09  H 


Cone,  of  Salt  per  liter. 
KormalityT 


O.I061 

o . 2764 

0.5630 
I . 1683 

0.1336 
0.3052 

0.6286 

I. 1200 


Grams. 

10.74 

27.94 

56.97 
118. 2 

"•37 
25-97 
53-50 
95  30 


Coef.  of  Absorptioo 
of  NjO  at  ao°. 

0.6173 
0.6002 

0.5713 
05196 

0.6089 

0.5876 

0.5465 
0.4926 


Results  by  Rotht  fai  terms  of  the  coefficient  of  absorption. 


Gnuns  NaCl  per 

100  GflUM 
Sohitko. 

0.99 
X.808 
3.886 
5.865 


Coefficient  of  Aboorpdon  off  N«0  at: 


^.  vfi.  tf.  mfi.  arf>. 

X.0609  0.8812  0.7339  0.0x91  0.5363 

X.OO32  0.8383  0.7026  0.5962  0.5190 

O.913I  0.7699  0.649s  0.5520  0.4775 

0.8428  0.7090  0.5976  0.5088  0.4424 
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Solubility  op  Nitrous  Oxide  in  Aqubous  Salt  Solutions. 
Restdts  by  Gordon  in  terms  of  coeflBLcient  of  absorption.    See  p.  227. 


CoacentTatioii  of  Salt. 

/ * . 

Grams  per        Gram 

Coefficient  of  Aboorptioo  of  NjO  at:                      { 

Salt. 

^ 

100  Grams 

Mob. 

f. 

lo'. 

li". 

•©•. 

Solution. 

per  liter. 

Calnium  Chloride 

S-79 

0.547 

0.819 

0.697 

0.591 

0.500 

(( 

9 

86 

0.964 

0.668 

0.586 

0.509 

0.435 

« 

13- 

99 

1. 416 

0.510 

0.441 

0.380 

0.328 

Lithium  Chloride 

I. 

35 

0.319 

0.986 

0.831 

0.700 

0.594 

u 

3 

85 

0.928 

0.878 

0-743 

0.629 

0.536 

u 

II. 

48 

2.883 

0.606 

0.512 

0.437 

0.382 

Lithium  Sulphate 

2. 

37 

0.219 

0.934 

0.792 

0.670 

0.569 

It 

5 

46 

0521 

0.795 

0.665 

0.557 

0.474 

it 

8. 

56 

0.836 

0.646 

0555 

0.477 

0.415 

Magnesium  Sulphate    5 . 

90 

0.521 

0.766 

0.664 

0.561 

0.471 

tt 

7- 

66 

0.687 

0.708 

0.586 

0.488 

0.414 

tt 

10. 

78 

0.997 

0.569 

0.491 

0.417 

0.346 

Potassium  Chloride      4 

90 

0.676 

0.879 

0.751 

0.643 

0.555 

tt 

7- 

64 

1.037 

0.799 

0.693 

0  591 

0.494 

tt 

14 

58 

2.147 

0.654 

0.574 

0.500 

0.430 

tt 

22. 

08 

3  414 

0.544 

0.459 

0.390 

0.339 

Potassium  Sulphate      2 . 

62 

0.154 

0.986 

0.831 

0.701 

0.605 

tt 

4 

78 

0.285 

0.918 

0.763 

0.637 

0.542 

Sodium  Chloride 

6. 

20 

1. 107 

0.800 

0.682 

0.585 

0.509 

tt 

8. 

88 

1. 614 

0.713 

0.603 

0.510 

0434 

tt 

12. 

78 

2.391 

0.634 

0.532 

0.449 

0.386 

Sodium  Sulphate 

5- 

76 

0.427 

0.808 

0.677 

0.584 

0.49s 

it 

8. 

53 

0.646 

0.692 

0.574 

0.482 

0.416 

it 

12. 

44 

0.974 

0.559 

0.486 

0.417 

0.^54 

Strontium  Chloride      3 . 

31 

0.215 

0.928 

0.788 

0.671 

0.578 

it 

5- 

73 

0.380 

0.848 

0.709 

0.610 

0.550 

tt 

13  24 

0.939 

0.644 

0.547 

0.463 

0.390 

Solubility  op  Nitrous  Oxide  in  Alcohol  and  in  Aqueous  Chloral 

Hydrate  Solutions  at  20^ 

• 

(Bimsen;  Knopp  —  Z.  phyaik. 

Ch.  4S,  X06,  ' 

04.) 

In  Alcohol  (B.). 

In  Aq.  Chloral  Hydrate  (K.). 

/ 

V0IS.N2O 

Normality 

Gras. 

^ 

• 

t«.       (ato« 
peri 

'and  760  mm.)               of 

[  Vol.  Alcohol.      CsHOsOHsO. 

C^^fO         ^^-^^^ 

0 

4.178 

0.184 

30 -43 

0.618 

5 

3  844 

0.445 

73.60 

0.613 

10 

3  541 

0.942 

155 -8 

0.596 

.      IS 

3  268 

1. 165 

192.7 

0.589 

20 

3  025 

1.474 

243.8 

0.579 

24 

2.853 

1. 911 

316.4 

0.567 

Solubility  of  Nitrous  Oxide  in  Petroleum.    Coefficient  of 

Absorption  at  10°  «=  2.49,  at  20®  —  2. 11. 

(Gniewasx  and  Walfiax^Z.  physik.  Ch.  z,  70*  '87O 
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SOLUBIUTT  OF  NiTROUS  OXIDB  IN  AqUBOUS  SOLUTIONS  OF  GLYCEROL  AND  OF  UREA. 

(Roth,  1897.) 
Coefficient  of  Absorption  of  N^  in  Glycerol  Solutions  of: 


*: 

S 
10 

IS 
20 

as 

*  .           /                                                                 — " \ 

3.46  Per  cent.            6.73  Per  cent.      12.12  Per  cent.     16.24  Per  cent. 

5          X.097              I. OSS          0.999          0.959 

10            .   0917                    0887               0.841                0.810 

IS          0767              0.745          0.710          0.686 

20               0.647                    0.630               0.605               0.585 
25               0.556                    0.542               0.527               0.508 

Coefficient  of  Absorption  of  NjO  in  Urea  Solutions  of: 

3<3i  per  cent.        4.97  per  cent. 
1. 104                1.096 
0.921                0.920 
0.771                0.773 
0.653                0.656 
0.569               0567 

6.37  per  cent. 
1.088 
0.909 
0.761 
0.644 

0.559 

7.30  per  cent. 
I.IOI 
0.921 
0.772 
0.655 
0.570 

9^97  per  cent. 
1.069 
0.901 
0.761 
0.651 
0.569 

S(M-UBILITY  OF  NlTROUS  OxiDE  IN  AQUEOUS  SOLUTIONS  OF  GLYCEROL.' 

(Henkel,  1905,  19x2.) 

Results  at  15**.  Results  at  20°. 

Fler  cent  Glycerol.      Absorption  Coef .  a.  Per  cent  Glsrcerol.      Absorption  Coef .  a. 

o  0.7327  o  0.6288 

2.49         O.7181  2.36         O.613I 

3.28         0.7103  4.88         0.5993 

7.17  0.6844  6.88  0.5903 

10.52  0.6668  9.86  0.5633 

14.05  0.6410  15.82  0.5315 

17.08  0.6229 

Data  for  the  influence  of  colloids  and  fine  suspensions  on  the  solubility  of  ni- 
trous oxide  in  water  at  25**  are  given  by  Findlay  and  Creighton  (1910),  and  Find- 
lay  and  Howell  (1014). 

Results  for  solutions  of  ferric  hydroxide,  dextrin,  arsenious  sulfide,  starch, 
gelatin,  glycogen,  egg  albumen,  serum  albumen,  silicic  acid  and  suspensions  of 
charcoal  and  of  silica  are  given. 

Data  for  the  solubility  of  nitrous  oxide  in  blood  are  given  by  Siebeck  (1909) 
and  by  Findlay  and  Creighton  (1910-11). 

NirROGEN  TBTBOXIDK  NO.. 

Data  for  the  solubility  of  nitrogen  tetroxide  in  ferrous  bromide  solutions  are 
given  by  Thomas  (1896). 

Freezing-point  data  (solubility,  see  footnote,  p.  i),  are  given  for  mixtures 
of  NO2  +  InO  by  V.  Wittorff  (1904),  and  for  mixtures  of  N(S  +  0  Nitrotoluene 
by  Breithaupt. 

NITROCELLXTLOSK   (Soluble  Pyroxylin,  Tetra  and  Penta  Nitrate). 

Solubility  in  Ether-alcohol  Mixtures. 

(Matteosduit,  1914;  see  also  Stepanow,  1907.) 

A  sample  of  gun  cotton  containing  12.95%  N  was  used.  The  compound  was 
first  covered  with  alcohol  and  then  tne  amount  of  ether  to  yield  the  desired  com- 
position of  solvent  was  added.  Lower  results  were  obtained  with  ready  prepared 
ether-alcohol  mixtures. 

Ratio  of  ^°^'  ^°  Cotton  Dissolved  per  xoo  Gms.  Solution  in  Mixtures  Prepared  with: 

Ether :  AloohoL     9^.5  Vol.  %  Alcohol.    95  Vol.  %  AIcohoL      90  Vol.  %  AlcohoL     8oVol.%AloohoL 


1*2  34*4  ***  *■*  ■•* 

1:1  52.3  42.3  28.7  14.2 

2:1  40.5  52.4  53-9  45 

3-1  25  42.4  53  57.5 


NOVOCAINl 
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NOVOCAINE  (base)  CHi(CtH4NH2COO)CHt[N.(CtHi),].2HsO. 

100  cc.  HiO  dissolve  0.333  S^'  anhydrous  novocaine  at  20^.  (Zaki,  1910.) 

100  cc.  oil  of  sesame  dissolve  4.29  gms.  anhydrous  novocaine  at  20^. 

NOVOCAINE  (Hydrochloride)  CHa(C:6H4NH,COO).CH,[N(CiH«)J.HCl. 

100  gms.  HiO  dissolve  about  100  gms.  of  the  salt  at  room  temp. 
.  100  gms.  alcohol  dissolve  about  3  gms.  of  the  salt  at  room  temp. 


ANI  CH,(CH2)«CH,. 

RsaPEOCAL  Solubility 

OF 

Octane  and 

Phenol. 

(Campetti  and  Del  Grosao,  19x3.) 

r. 

Gma.  Phenol  per 

f. 

Gms.  Phenol  per 

zoo  Gms.  Mixture. 

zoo 

Gms.  Mixture. 

^^'5S 

13-28 

49  •  5  crit 

.  t. 

52.2 

37.85 

22.74 

49-35 

52.37 

38  IS 

23 -53 

44.7 

71.14 

44.70 

32.85 

30.65 

82.01 

47. 75 

41.72 

19.65 

85.99 

OLEIC  ACID  C8Hi7CH:CH(CH2)7C(X)H. 

Solubility  of  Oleic  Acid  in  Aqueous  Alcohol  Sch-utions  at  25*. 

(SeideU,  19x0.) 

Oleic  acid  oi  du  ^  0.8935  ^nd  containing  99.5%  acid,  determined  by  titration, 
was  used.  It  was  found  that  the  addition  of  as  little  as  one  drop  of  this  acid 
to  aq.  alcohol  solutions  containing  up  to  50  wt.  %  CtHfOH  caused  an  opalescence 
on  shaking,  therefore,  indicating  a  solubility  of  less  than  about  0.05  gm.  acid  per 
100  cc.  water  or  of  aq.  alcohol.  With  solutions  containing  more  than  50  wt.  % 
CiHfOH  the  following  results  were  obtained: 

cc.  Oleic  Add  per 
100  cc.  Aq.  Alcohol  to  Remarks, 

produce  doudineas. 

0.08 — 0.2  Qoudineas gradually  increMed. 

0.2    —0.4 

0.3    —  0.6  doudinew  disappeared  when  about  5.5  cc.  add  had  been  added. 

0.6—1  "  "  ««        «     4.5  cc    "      "      «        « 

00  No  cloudiness  appeared  at  all. 

It  was  found  that  although  the  end  points  obtained  by  addition  of  oleic  acid 
to  aq.  alcohol  mixtures  are  not  sharp,  they  become  so  when  the  procedure  is 
changed  to  addition  of  HiO  to  mixtures  of  oleic  acid  and  alcohol.  By  this  method 
perfectly  clear  liquid  may  be  transformed  by  one  drop  of  the  H«0  to  an  opa- 
lescent mixture  which,  after  standing  a  few  minutes,  sepeu'ates  into  two  liquid 
layers.  I>eterminations  made  in  this  way  gave  the  following  observed  and  cal- 
culated quantities. 

Gms.  of  Constituents  to  Yield 
Opalescent  Mixtures. 

Alcohol  +  Oleic  Add  Mixture. 


Wt.  Per  cent 
CiHiOH. 

SI 
58.2 

65.5 
70.2 

81.4 


CAOH. 

Oleic  Add. 

15-30 

1-794 

15-30 

3-588 

15-30 

4-485 

15-30 

7-175 

15-30 

II.3IO 

24-42 

23.420 

15-30 

20.810 

I -195 

8.969 

0  Yield 

Results  Calculated  from  the 

•es. 

Plotted  Curve. 

H,0  Added 

Wt.  Per  cent 

cc.  Oldc  Add 

Gms.  Oleic  Add 

to  Cause 

QILOHin 
Aq.  Alcohol. 

per  100  cc 

per  100  Gms. 

Separation. 

Aq.  Alcohd. 

Sat.SoL 

10.4 

57 

•       •        • 

0 

10.2 

58.5 

0 

S 

9.8 

60 

II 

12.3 

925 

62.5 

30 

20 

8.0s 

6s 

49 

30  s 

10.10 

67-S 

69 

40 

6.50 

70 

91 

so 

0.321 

75-5 

•     •     • 

68.5 

80 

•     «     • 

88 

After  standing  24  hours  the  opalescent  mixtures  separated  into  layers  which, 
on  analysis,  gave  the  results  shown  in  the  following  table: 
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OLEIC  ACID 


Composition  of  Upper  and  Lower  Layers  Obtained  by  the  Addition  of 
Water  to  Mixtures  of  Aqueous  Alcohol  and  Oleic  Acid  at  25".  (Con. 
from  p.  466). 

Composition  of  Original  Mixture.  After  Separation  into  Two  Layers: 


Wt.% 
CAOH 


cc.  Aq. 
Aloobol 


AEu2ii.  ^^*""- 


70.2 
70.2 

6s  5 

70.2 

70.2 
70.2 


25 

25 

26.  s 

25 
25 
35 


cc. 
Oleic 
Add. 

2 

4 

5 
8 

12.5 
25 


'    \  r 
CC.H1O 
to  Cause/- 
Sepan-   . 
turn. 


Lower  Layer. 


3.90 
3.70 

1.75 

2.75 

1.55 
I 


CC.  Total 
Vol. 

29 
26 

22.7 

16 

6 

45 


">r 


Upper  Layer. 


Sp.  Gr. 

0.893 
0.890 
0.891 
0.893 
0.890 


cc.  Oleic 
Acid. 

1.48 
1.89 

1.93 
0.98 

0.37 
0.28 


cc.  Total 
Vol. 

I 
6 

9.3 

19 
33.2 

55.5 


Sp.  Gr. 

•    ■    • 

0.875 
0.875 
0.876 
0.878 
0.877 


cc  Oleic 
Acid. 

0.35 
1.98 

2.78 

6.59 
11.87 

24.14 


The  CiHtOH  in  the  two  layers  could  not  be  determined  on  account  of  excessive 
foaming  during  distillation  of  the  neutralized  solution.  Some  losses  occurred 
in  transferring  the  original  mixtures  to  the  graduated  cylinders  and  differences 
between  final  amounts  and  those  originally  present  are  due  to  these  losses. 

Solubility  of  Oleic  Acid  in  Aqueous  Solutions  of  Bile  Salts. 

(Moore,  Wilson  and  Hutchinson,  1909.) 

Water  less  than  o.i 

5%  Aq.  Solution  of  Bile  Salts  about   o.  5 

5%  Aq.  Solution  of  Bile  Salts+i  %  Lecithin  4 

Distribution  of  Oleic  Acid  between  Aqueous  Alcohol  and  Benzine.  (Holde/io.) 

Gm.  (Approz.)  of  Oleic  Acid  in: 

*  t       Km  ^ 


Strength  of  Aq. 

Alcohol  in  Vol. 

Per  cent. 


84.1 
76.9 

63.7 

50.5 
42.4 


50  cc.  Aq.  Alcohol 
Layer. 

0.277 
O.II2 
0.025 
0.006 


Diftt.  Coef . 


so  cc.  Benzine  Layer. 
Layer. 

0.723  2.61 

0.888  7.93 

0.975  39 

0.994  166 

0.002  0.998  499 

Solidification-points  of  Mixtures  of  Oleic  and  Stearic  Acids.  (Meidrum,'i3.) 

Solidification       Per  cent  Oleic  Acid  Solidification      Per  cent  Oleic  Acid 

Temp.  in  Mixture.  Temp.  in  Mixture. 

o  54.8  50  44.7 

10  53.3  60  41.2 

20  51.6  70  36.6 

30  49-7  80  30.5 

40  47.6 

Additional  data  for  the  above  system  as  well  as  for  mixtures  of  oleic  and 
palmitic  acids  and  for  the  ternary  system  oleic,  palmitic  and  stearic  acids  are 
given  by  Carlinfante  and  Levi-Malvano  (1909).  Results  for  Oleic  Acid  +  Stearic 
acid  are  also  given  by  Fokin  (191 2). 

TriOLEIN  (Ci8H„0,),C,H,. 

Solidification-points  of  Mixtures  of  Triolein  and  Other  Fats. 

(Kremann  and  Schoulz,  191  a.) 

Triolein  -h  Tristearin. 


Tripalmitin  -h  Tristeariji. 


Tnolem  -h  Tripalmitin. 

*•.  Wt.  Per  cent 

Triolein. 

—    7  100 

+25  93.9 

48.2  78.5 

50  73.9 

56.9  53 

60.9  27.2 

62.6  o 


Data  for  the  ternary  system,  triolein,,  tripalmitin  and  tristearin  are  also  given. 


f. 

n  \.  rcr  cent. 
Triolein. 

f. 

Tristeari 

+28 

95.2 

60.4 

90 

44 

85.3 

58 

75 

50.7 

76.7 

57.8 

69.4 

56 

68.8 

56 

60.2 

64.3 

47.2 

57.2 

53 

64- 3 

25.4 

55.1 

43.8 

56 

0 

54.5 

31.2 

60.4 

8.4 

on.8 
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OILS.     (See  also  Fats,  p.  302.) 

Solubility  of  Several  Oils  in  Alcohol  (du  »  0.795)  at  14-15^ 

(Davidaohn  and  Wrage,  1915.) 

Gms.  Oil  per  xoo  Gma. 
Sat.  Sol. 


OU. 

Linseed  Oil 
Rape  Oil 
Cotton  Seed  OQ 
OUveOil 


332 
1.36 
3  61 
2.25 


Results  are  also  given  for  the  solubility  of  mixtures  of  oils  and  fatty  acids  in 
alcohol.  The  following  results  at  22^,  in  terms  of  approx.  volume  of  oil  dissolved 
by  100  volumes  of  807^  alcohol,  are  given  bv  Aubert  (1902).  Nigella  oil,  4.3; 
oil  of  boldo  leaves,  more  than  100;  matico  oil,  about  20;  cascarilla  oil,  5;  weld- 
mint  oil,  66. 

Miscibility  curves  for  various  oils  with  acetone,  petroleum  and  aniline  are 
given  by  Louise  (191 1).  The  use  of  this  data  for  the  identification  of  oils  and 
the  detection  of  adulterants  in  them  is  described. 

An  extensive  series  of  observations  on  the  solubility  of  water  in  oils  and  on  the 
water  content  of  various  oils  is  given  by  Umney  and  Bunker  (1912). 

Freezing-point  data  for  oil  of  helianthus  annus  +  stearic  acid  are  given  by 
Fokin  (1912). 

OSMIC  ACID  OSO4,  100  gms.  H«0  dissolve  5.88  gms.  Osmic  Acid  at  about  15**. 

(Squire  and  Caines,  1905.) 

OXALIC  ACID  HsC,04.2HsO. 

Solubility  in  Water. 

(KoK>el  and  Cahn,  1908;  for  older  data  see  Alluard,  Miczynski,  x886;  Lamouxouz,  1899.) 


f. 

—  0.064 

—  0.152 

-  0.533 

—  0.936 

-  1.50 

-  0.95 
O 

+  10 


Gms.  HtCfii  per 
100  Gms.  Sat.  Sol. 

0.1805 

0.452 
1.820 
3.291 
5.836 
3.302 
3.416 

5.731 


Solid  Phase. 
Ice 


u 


tt 


u 


tt 


(I 


II 


x«  Gms.  HtCiO^  per  1 

*  •  100  GiflS.  ^l.  Sol. 

20  8.69 

30  12.46 

40  17.71 

50  23.93 

60  30.71 

70  37 . 92 

80  45.80 

90.2  54.67 


Solid  Phaae. 
HtCA-aEV> 


11 


n 


u 


M 


n 


HiCi04.2H«0  melts  in  its  HiO  of  oystallization  at  98* 
Solubility  of  Oxalic  Acid  in  Aqueous  HCl  and  in  Aqueous  HNOt  at  30*. 

(Masson,  x9x'a.) 

In  Aq.  Hydrochloric  Acid. 


G.  Mob. 

HQ 
per  liter 
Sat.  Sol. 

O 

0.503 
0.970 

1-939 
2.959 
4.528 
6.026 

7.907 
9.680 


dja  Sat. 
Sol. 


0594 
0561 

0577 
0654 

0757 

0957 
I165 

1494 
1843 


G.  Mols. 
(COOH), 
per  liter 
Sat.  Sol. 

1.479 
1. 190 

1.032 

0.821 

0.675 

0.555 

0.525 
0.607 

0.871 


Gms. 

(COOH), 

per  liter 

Sat.  Sol. 

133. 1 
107. 1 

92.85 
73.88 

60.74 
49.95 
47.25 
54.63 
78.38 


G.  Mols. 

HNOi 

per  liter 

Sat.  Sol. 

0.478 
1.606 
4.224 

9.590 
13.62 
14.12 

15.59 
16.92 

20.84 

21.63 


In  Aq.  Nitric  Add. 
G.  Mols. 


Sol. 

1.0648 
1.0932 
I. 1666 

1.3074 
1.3938 
1.4060 

I. 4319 

1.4443 
I. 4819 

I. 4917 


(COOH), 
per  liter 
Sat.  Sol. 

1.268 
1.039 

0.790 
0.639 
0.847 
0.966 
1. 114 
0.840 
0.524 
0.553 


Gms. 
(COOH), 
per  liter 
Sat.  SoL 

114. 1 

9348 
71.09 

57.50 
76.23 
86.94 
100.2 
75.6 

47.15 
49.76 


Solubility  of  Oxalic  Acid  in  Aqueous  Solutions  of  HjSOi  at  25®.  (Wirth,  'oS.) 


Cone,  of 
Aq.  H;£04 
Normality. 

O 

I 

2.39 
4.36 


J    of  Sat    ^™*.  P**"  '**®  Gms.  Sat.  Sol. 
^^-  ^^  (COOH),. 


1.047 
1.064 
1. 140 
1. 146 


SO,. 
O 

2.98 

7.30 

12.57 


10.23 
8.03 
6.02 
4.26 


a^  hA  *•  I,?**- 

NormaUty.  ^^^ 

4.85  I. 157 

5.67  I. 177 

6.45  1.220 

8.9  1.280 


Gms.  per  100  Gms.  Sat.  SoL 

.^^ 


SO,. 
14 

16.44 
17.84 
25.92 


(COOH),. 

3.92 

3.51 
3.12 

2.37 
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OXALIC  ACID 


SOLUBILITT  OF  OXAUC  AciD  IN  SSYBRAL  ALCOHOLS. 

(Timofeiew,  1894.) 


1 

Gms.  (COOH)t 

Gms.  (COOH)i 

Alcohol. 

f. 

per  100  Gms. 
Sat.  Sol. 

AkohoL 

t*.         per  xoo  Gms. 
Sat.  Sol. 

Methyl  Alcohol 

-  IS 

34.2 

Propyl  Alcohol 

—    1.5           12.2 

«           (1 

+20.2 

39.8 

((                (( 

+  18.5           16.7 

Ethyl  Alcohol 

-  1.5 

22.4 

«              « 

20.2           17.5 

«          it 

+18.5 

26.2 

Isobutyl  Alcohol 

20.2           10.9 

u             u 

20.2 

26.9 

Solubility  of  Oxalic  Acid  in  Absolute  and  in  Aqueous  Ether  at  25^. 

(Bfidtker,  1897;  Bourgoin.) 

100  gms.  absolute  ether  dissolve  1.47  gms.  (COOH)i.2HsO. 
100  gms.  absolute  ether  dissolve  23.59  gms.  (COOH)i.    . 

In  Aqueous  Ether  Solutions. 


Gms.  Solid  Add  Added  per 

xoo  oc.  Ether  Solution. 

Gms.  per  xoo  cc.  Ether  Solution. 

(C0OH),.2H«0. 

(GOGH),. 

H/). 

(COOH),. 

(1)5 

0 

1.250 

0.742 

(2)5 

0 

0.788 

0.720 

5 

0 

0.418 

1.044 

5 

2.44 

0.360 

3.388 

5 

4.82 

0.484 

6.038 

5 

7.14 

0.558 

8.538 

5 

9.42 

0.632 

10.996 

S 

11.63 

0.676 

13.316 

5 

13.79 

0.760. 

15.684 

5 

18.18 

0.816 

17.818 

5 

22.73 

0.816 

17.818 

(x)  Ether  aaturatcd  with  water. 


(a)  Ether  containing  0.694  per  cent  water. 


100  gms.  glycerol  dissolve  i^  gms.  oxalic  acid  at  15.5^.  (Oasendowslii,  1907.) 

100  gms.  95%  formic  add  dissolve  9.74  gms.  anhydrous  oxalic  acid  at  16.8**. 

(Aschan,  X9X3.) 

Distribution  of  Oxalic  Aod  between  Water  and  Amyl  Alcohol  at  20^ 

(Herz  and  Fischer,  1904.) 


MilUffloIs  i  (C00H)s  per  10  cc 


Gms.  (COOH)9  per  xoo  cc. 


Aq.  Layer. 
0.6806 

2.364 
6.699 

10.029 


Alcoholic  Layer. 
0.1451 

0.7233 

2.550 

4.300 


Aq.  Layer. 
0.306 
1.064 
3.015 
45" 

Alcoholic  Layer. 
0.0653 
0.326 
1. 148 

1.934 

Data  for  the  distribution  of  oxalic  acid  between  mixtures  of  amyl  alcohol  + 
ether  and  water  at  25°  are  given  by  Herz  and  Kurzer  (1910). 

Distribution  of  Oxalic  Acid  between  Water  and  Ether. 

(Pinnow,  19x5.) 

Results  at  15^.  Results  at  27^ 


3m.  Mols.  (C00H)i  per  Liter. 

Dist.( 

Cocf.  of: 

Gm.  Mols.  (COOH)t  per  Liter. 

Dist  Coef.  of: 

'    Water 

Ether 

Total 

Undissoc 

Water 

Ether 

Total 

Undissoc 

Layer. 

Layer. 

Add. 

Add. 

Layer. 

Layer. 

Add. 

Add. 

0.343s 

0.0294s 

II. 6 

8.49 

0.760 

0.0637 

II. 9 

8.18 

O.I385 

0.01395 

13.5 

8.81 

0.561 

0.0433 

13 

8.37 

0.124 

0.00845 

14.8 

8.69 

0.3575 

0.0250 

14.3 

8.26 

0.0892 

0.00553 

16. 1 

8.72 

0.2550 

0.0165 

15. 5 

8.12 

0.0470 

0.00248 

19 

8.19 

0.1754 

0.01025 

17. 1 

7.94 

0.0435 

0.0022 

19.8 

8.26 

Data  for  the  effect  of  HsSOi  upon  the  above  distribution  are  also  given. 
Data  similar  to  the  above  for  a  greater  range  of  cone,  at  25^  are  given  by 
Chandler  (1908). 
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OXTGIN  Qi. 

S(H.UBILrnr  in  Water.     OKHnUer,  iSgt;  Bohr  and  Bock,  iSgt.) 
!•     Cocf .  of  Abaorpdon  fi.  ^.  JSLP^S       **•   Cocf .  of  Abaorpdon  0,  ^. 

o     0.0489*    0.0496!    0.00695    to.  187       40    0.0231*    0.0233!    0.00308 

5     0.0429      0.0439      0.00607  fs.goj        50    0.0209      0.0207      0.00266 

xo     0.0380     0.0390     0.00537 1\  7.B73       60    0.0195     0.0189     0.00237 

15      0.0342       0.0350       0.00480107.038         70     0.0183       0.0178       0.00186 

20  0.0310  0.0317  0.00434  \\6.356  80  0.0176  0.0172  0.00138 
25  0.0283  0.0290  0.00393  \5.776  90  0.0172  0.0169  0.00079 
30     o.oa6i      0.0268     0.00359     1.255      100    0.0170     0.0168     0.00000 

•W.  tB.a]idB. 

For  values  of  fi  and  q  see  Ethane,  p.  285. 

Aoooiding  to  detenninations  by  Fox  (1909a),  which  ngm  satiiCactoiUy  with  the  abofve,  the  loiability 
of  oxygen  in  water  ia  expressed  by  the  formula: 

1000  X  abs.  coef.  fi  ■■  49.239  —  x.3440 /  +  0.2875a  f*  —  0.000302^ ^. 
References  to  more  recent  papers  <»  the  solubility  of  oxygien  are  given  bj  Coste  (1917,  Z918). 

Solubility  of  thb  Oxygen  of  Air  in  Water. 

f*.  S'2*.  S-^S*'  14.78*.  t4'8** 

Solubility*  8.856  8.744  7.08  5.762 

*  oc.  Oxygen  per  xooo  cc.  H|0  saturated  with  air  at  760  ram. 

Solubility  of  Oxygen  in  Water  and  in  Aqueous  S(h.utions  of  Acms, 

Bases  and  Salts.    (Geffcken,  1904) 


Aq.  SohitioQ  of:            ^ 

[^centratioo 

per  Liter. 

SohibiBty  of  Oxyweu.* 

Gram  Equiv 

r.    Grams. 

/«^ 

/as. 

Water  alone 

... 

... 

0 .0363 

0.0308 

Hydrochloric  Acid 

O-S 

18.22 

0.0344 

0.0296 

it 

I.O 

36  ^s 

0.0327 

0.0287 

tt 

2.0 

72.90 

0.0299 

0.0267 

Nitric  Acid 

o-s 

36.52 

0.0348 

0 .0302 

« 

1.0 

63  05 

0.0336 

0.0295 

(( 

2.0 

126.10 

00315 

0 .0284 

Sulphuric  Acid 

OS 

24  52 

00338 

0.0288 

tt 

1.0 

49.04 

0.0319 

0.0275 

tt 

2.0 

98.08 

00335 

0.0251 

It 

30 

147    12 

0.0256 

0.0229 

tt 

4.0 

196.16 

00233 

0.0209 

.  " 

S-o 

245 • 20 

0.0213 

0 .0194 

Potassitun  Hydroxide 

OS 

28.08 

0.0291 

00252 

tt 

I.O 

56.16 

0.0234 

0.0206 

Sodium  Hydroxide 

OS 

20.03 

0.0288 

0.0250 

« 

I.O 

40.06 

0.0231 

0.0204 

(( 

2.0 

80.12 

0.0152 

00133 

Potassium  Sulphate 

o-s 

43-59 

0.0294 

0 .0253 

tt 

I.O 

87.18 

0.0237 

0.0207 

Sodium  Chloride 

o-s 

29.25 

0.0308 

0 .0262 

tt 

I.O 

585 

00260 

0.0223 

tt 

2.0 

119. 0 

0.0182 

0.0158 

*  In  terms  of  the  Ostwald  Solubility  Expiesaon.    See  page  997> 

Solubility  of  Oxygen  in  Aqueous  Potassium  Cyanide  Solutions  at  20*. 

(Madaurin,  1893.) 

Gms.  KCN  per  loo  gms.  sol.      i  lo  20  30  50 

Coefficient  of  absorption /3      0.029      0.018      0.013      0.008      0.003 
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SCX^UBILITY  OF  OXYGBN  IN  SSA  WaTBR. 

(Fox»  1909a.) 

Before  using  the  sample  of  sea  water  for  the  solubility  determinations,  it  was 
found  necessary  to  add  acid,  otherwise  the  COi  could  not  be  boiled  out  or  the 
precipitation  of  neutral  carbonates  prevented.  The  very  small  amount  of  acid 
was  titrated  back,  using  phenolphthaleine  as  indicator. 

Results  in  terms  of  cc.  of  oxygen  absorbed  by  1000  cc.  of  sea  water  from  a 
free  dry  atmosphere  at  760  mm.  pressure. 

The  calculated  formula  expressing  the  solubility  b:  1000  a  «  10.291  —  0.2809  ^ 
+  0.006009^  +  0.0000632  ^  —  CI  (0.1 161  —  0.003922 1  +  0.0000631  fi). 


Puts  rhloriae 

f-o». 

4'. 

s\ 

ia«. 

iS\ 

»•. 

«4'. 

j8*. 

0 

10.29 

9.26 

8.40 

7.68 

7.08 

6.57 

6.14 

575 

4 

9.83 

8.8s 

8.04 

7.36 

6.80 

6.33 

591 

5- S3 

8 

9.36 

8.45 

7.68 

7.04 

6.52 

6.07 

5. 67 

5.31 

12 

8.90 

8.04 

7.33 

6.74 

6.24 

S.82 

S-44 

5.08 

16 

8.43 

7.64 

6.97 

6.43 

S.96 

5.56 

5.20 

4.86 

20 

7.97 

7.23 

6.62 

6.II 

5  69 

S.31 

4.95 

4.62 

A  recalculation  of  Fox's  determinations  to  parts  per  million,  with  correction 
for  vapor  pressure,  is  published  by  Whipple  and  Whipple  (191 1). 

Additional  data  on  the  solubility  of  atmospheric  oxygen  in  sea  water  are 
g:iven  by  Clowes  and  Biggs  (1904). 

Data  for  the  solubility  of  oxygen  in  water  under  pressures  up  to  10  atmos- 
pheres are  given  by  Cassuto  (19 13).  The  solubility  increases  at  a  somewhat 
slower  rate  than  proportional  to  the  pressure. 


SOLUBILITT  OF  OZTGBN  IN  AqUBOUS  SALT  SOLUTIONS  AT  25^ 

(MacAtthur,  19x6.) 

Aq.  Sth  ^i^'  2;J*2:;        Afl.  Salt  ^2'  ^^i^"        Aq.  Salt  if.^    ^t^' 

Dist.  H^  X  5.78  0.25  flKBr  1.019  5.29  0.l25flNaBr  1.007  5.65 

o.i25»NH:ia  1.001S  2.31  2        It    "  1.079  3-27  0.2s  »     "  I-OI7  S-S^ 

0.25  n     "  1.0025  i'i6  4       »    "  X.162  1.84  0.50  n    "  X.036  5.15 

X       »     "  1.014  0.07  o.i25»Ka  1.003  5.52  I       »    "  X.075  4.47 

o.i25f»BaCI|  xx>i9  5.40  0.25  n   "  1.0086  5.30  2       n    "  1.150  3.37 

0.25  n    "  1.042  5.04  0.50  n   "  1.020  4.98'  3       n    "  1.219  2.57 

0.50  n    "  1.082  4.27  X       n   "  1.042  4.26  4       n    "  1.305  2.02 

I       It    "  1.177  3.10  2       ft   "  1.086  3.21  6       ft    "  X.455  1.28 

0.25  ft  Cadi  1.022  5.08  3        n    "  1. 134  2-36  0.125ft  NaQ  1.0022  5.52 

1  ft  "  X.084  3.71  4  »  "  X-I70  1-86  0.25  ft  "  1.0067  5.30 
5  It  "  1.34  2.14  o.X25ftKI  1.013  5.65  0.50  ft  "  X.017  4.92 
0.125ft  OiQ  1.014  5.67  0.25  ft  "  1.027  5.49  I  It  "  1.038  4.20 
0.125 It  ua  IXXXH  5.63  0.50  It  "  1.056  5.20  2  II"  x.075  3.05 
0.50  It  "  1.0091  5.X7-  I  It  "  1.116  4.75  3  II  "  1.112  2.24 
X  II  "  1.021  4.59  2  II  "  1.23  3.77  4  »  "  I-I49  1-62 
a       It   "  1.044  3-63  5       n  "  1.46  1.81  o.i25itNatS04  1.014  5.04 

3  II    "  X.I  13  X.97  0.25  itKNOk  1.01S  549  0.2s  n     "  1.032  4.60 

4  II    "  1.220  1.12  0.50  It     "  1.029  5.11  0.50  It      "  1.063  3-97 
o.X25itMgC3|  1.0XI  5.35  X       It     "  X.059  4.61  I       It      "  1.130  3 
0.50  It     "  X.044  4.37  2        It     "  I. no  3.65  o.i25itSucra0e  1.015  5.40 
X        ft     "  1.085  318  o.i25itK«.S04  1.016  5. II  0.25  It      "  X.033  4.82 

2  It     "  X.160  2.22  0.25  It     "  1.032  4.66  0.50  It      "  I  ^.J  4-39 

4  It     "  X.284  0.78  0.5     It     "  1.060  3.89  I        It      "  1.147  3-20 

5  n     "  1.343  0.54  0.125ft  RbCl  1.0094  5.65  2       n     «  1.336  1.84 
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SOLUBILITT  OF  OZTGBN  IN  AqUBOUS  SOLFURIC  AciD  SOLUTIONS. 

Results  at  2I^    (Beta,  Z9XO.)  Results  at  20^  (Chnstoff,  1906). 


Nonndityof 

Abaorp. 

Nonndity  of 

Absorp. 

Wt.% 

Osttnld  Solubifity 

HiSC. 

Cod.fi. 

HiSO^ 

Coef.^. 

H.SO1. 

0 

0.0310 

24.8 

0.0103 

0 

0.03756 

4.9 

0.019s 

29.6 

O.OII7 

35.82 

O.OI815 

8.9 

o.oiss 

34.3 

0.0201 

61.62 

.      0.01407 

10.7 

0.0143 

35. 8  (=96%) 

0.0275 

95.60 

0.03303 

20.3 

O.OII9 

Solubility  of  Oxygen  in  Ethyl  Alcohol,  Mbtryl  Alcohol  and 

IN  Acbtonb. 

(TImaCeJew  -^  Z.  physik.  Ch.  6^  isi$  '90;  Levi  —  Ga».  cUm.  ital.  SU  Hi  5i3f  '01^ 


t\ 

la  Ethyl  Alcohol  of 
p. 

00.7%  (T.). 

In  Methyl 
Alcohol  (LO 

laAoetooeG 

0 

02337 

0.2297 

0.31864 

0.2997 

5 

0.2301 

0.2247 

0.30506 

0.2835 

10 

0.2266 

0.2194 

0.29005 

0.2667 

IS 

0.2232 

0.2137 

0.27361 

0.2493 

20 

0.2201 

0.2073 

0.25574 

02313 

25 

0.2177  (24^ 

0.2017 

C24'0 

0.23642 

0.2127 

30 

•  ■  • 

•  •  • 

0. 21569 

0.193s 

40 

•  •  • 

•  •  • 

0.16990 

0.1533 

SO 

•  •  • 

•  •  • 

O.I 1840 

0.1057   ^ 

For  values  of  fi  and  fi\  see  Ethane,  p.  285.  /  »  Ostwald  Solubility  Expres- 
sion.   See  p.  227. 

The  formula  expressing  the  solubility  of  oxygen  in  methyl  alcohol  and  in  ace- 
tone as  shown  in  the  above  table  are  as  follows: 

In  Methyl  Alcohol   /  -  0.31864  —  0.002572 1  —  0.00002866/*. 
In  Acetone  /  -  0.2997    —  0.00318 1    —  0.000012  fi. 

The  formula  expressing  the  absorption  coefficient  of  oxygen  in  ethyl  alcohol 
is  fi  »  0.23370  —  0.00074688 1  -\-  0.000003288  fi. 


Solubility  of  Oxygbn 

IN  Aqubous  Alcohol  at 

(LubaxBch,  1889?) 

20^  AND  760  MM. 

Wt.  Per  cent 
AlcohoL 

Vol.  Per  cent 
Absorbed  0. 

Wt.  Per  cent 
Alcohol. 

Vol.  Per  cent 
Absorbed  0. 

Wt.  Per  cent    VoL  Per  cent 
Alcohol.        Absorbed  O. 

0 

9.09 
16.67 

2.98 
2.78 
2.63 

23.08 

28.57 
33.3s 

2.52 
2.49 
2.67 

SO            3.50 

66.67          4.9s 
80                  5.66 

Solubility  of  Oxygbn  in  Petroleum.    Coefficibnt  of  Absobption  at 

10**  =  0.229,  AT  20**  =  0.202. 

(Gniewau  and  Walfisz,  1887.) 

Solubility  of  Oxygen  Ethyl  Ether. 

(Christoff,  191  a.) 

Results  in  terms  of   the   Ostwald   Solubility  Expression,  k  ""  0.4235,  /i«  ■ 
0.4215. 
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SOLUBn^ITY  OP  OXTGBN  IN  AqUEOUS  S(X.UTI0NS  OF: 


Chloral.Hydrate  act  30' 

Gms. 
CCU.CH(OH).  d«o« 

per  100  Cms.         Aq.  SoL 


Aq.  Sol. 
16.9 

52.9 
61.08 

71.4 
78 


I 
I 
I 
I 
I 
I 
I 


0798 
1630 

2935 

354 

382 

4404 
46 


(MtUIer,  i9xa-X3.) 

Abs.Cott.fi 

(Bunaen) 

ftt  20*. 

0.02795 
0.0249s 
0.02325 
0.02410 
0.02580 
0.02730 
0.03280 


Glycerol  at  15".   (Mtiller.  igxa-xa) 

Gms. 
(CH^H),CHOH  d  of 


per  IOC  Gms. 
Aq.  Sol. 

20.5 

37-3 

45 

52 

71.5 
88.5 


Aq.  Sol. 
^124=1.0509 

du  =1.0621 
Ji4.6=i.0957 
^ia*5='i-ii6i 

rfu.6=  1.1351 

da'b=  I  •  1908 

rfl».6=1.236 


Abs.  Coef.  a 

(Bunaen) 

at  IS*. 


0.02742 
0.02521 
0.02022 
0.01744 
0.01570 
0.00950 
0.00886 


Solubility  op  Oxygen  jn  Aqueous  Solutions  op: 


Glucose  at  20**.     (MtUler,  X9X2-X3) 

Abs.  Coef.  fi 

(Bunsen) 

at  20*. 


Gms.  CcHiA 

per  xoo  Gms. 

Aq.  SoL 

10.84 
20.7 

33.8 
519 
58.84 


da  of 
r  Aq.  Sol. 


Cane  Sugar  at  15 

Gms.  CisHoOu 

per  icx>  Gms. 

Aq.  SoL 


duo( 
Aq.  Sol. 


1 .0413 

I   0835 
I . 1370 

1.2295 

I . 2649 


0.02690 
0.02250 
O.O1815 
0.01390 
0.01250 


12. 1 

24. 3^ 
28.44 

42.96 
50 


1.0482 
1 .  1022 
I. 1205 

I . 193S 
i.23j8 


(MlUler,  19x9-13.) 

Abs.  Coef.  fi 

(Bonsen) 

at  IS*. 

0.02969 
0.02396 
O.O2181 
0.01600 
0.01359 


Inpluence  op  Anesthetics  upon  the  Solubility  op  Oxygen  in  Olive  Oil. 

(Hamberger,  191  x.) 


Name  and  Cone,  of 

Narcotic  Added 

to  the  Oil. 


Solubility  of  Oxygen  in : 


Pure 
Solvent. 

Sulfonal     (0.8  per  100)    9 .  69 
"  969 


Narcotic 
Solution. 


Trional       (saturated) 


(( 


Tetxonal    (2  per  100) 


(I 


Camphor  (10  per  100) 


9.69 
9.10 
9.10 
9.67 
9.67 

8.53 


4 

5 
6 

4 
5 
9 
9 
7 


55 
68 

25 

55 
68 

10 

20 

96 


Name  and  Cone,  of 

Narcotic  Added 

to  the  OiL 

Monochlorhydrine  (5 

(2.S 

(x.as 
(xo 

(5 
(S 
(as 


Dichlorhydrine 
Phenylurethan 


Solubility  of  Oxjrgen  in; 

Pure      Narcotic 
Solvent.  Solution. 

per  xoo)  9 .  10  7 .  50 

"  )  9.10  7.50 

"  )  9.10  7.90 

"  )  9.10  7.96 

"  )  9.10  8 

"  )  8.53  6.25 

"  )  8.53  750 


Data  for  the  solubility  of  oxygen  in  liquid  air  are  given  by  Baly  (1900). 

Data  for  the  solubility  of  oxygen  in  hemoglobin  are  given  by  Jolin  (1889). 

Data  for  the  solubility  of  oicygen  in  defibrinated  ox-blopd  and  ox-serum,  at 
pressures  varying  from  760  to  about  1400  mm.  Hg»  are  given  by  Pindlay  and 
Creighton  (191 1). 


OZONS  Ot. 

Solubility 

IN 

Water. 

(von  Mailfert,  1894; 

Caxius;  Schdne,  1873.) 

• 

f. 

w. 

G. 

j;. 

f. 

w. 

G. 

R. 

0 

39-4 

61.5 

0.641 

27 

13-9 

SI.4 

0.270 

6 

34.3 

61 

0.562 

33 

7-7 

39S 

0.19s 

II. 8 

29.9 

59-6 

0.500 

40 

4.2 

37-6 

0.112 

13 

28 

58.1 

0.482 

47 

2.4 

31.2 

0.077 

IS 

25-9 

56.8 

0.456 

5S 

0.6 

193 

0.031 

19 

21 

55-2 

0.381 

60 

0 

12.3 

0 

W  —  milligrams  ozone  dissolved  per  liter  water. 
one  liter  of  the  gas  phase  above  the  solutions.  R 
undissolved  ozone  {W  -i-  G). 


G  »  milligrams  ozone  in 
ratio  of  the  dissolved  to 
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The  experiments  of  Sch5ne  (see  preceding  page)  were  repeated  by  Inglis 
(1903).  "The  results  confirm  Sch5ne's  experiments  and  indicate  that  ozone, 
when  passed  through  water,  is  partly  decomposed." 

According  to  Moufang  (191 1)  the  solubility  of  ozone  in  distilled  water  ranges 
from  about  10  milligrams  per  liter  at  2^  to  about  1.5  milligrams  per  liter  at  28^. 
The  solubility  is  greatly  affected  bv  other  substances  in  solution.  Small  amounts 
of  acids  increase  the  solubility  and  render  the  aqueous  solution  of  the  ozone  more 
permanent.  Alkalis  decrease  the  solubility.  Neutral  salts  (i.e,,  calcium  sulfate) 
mcrease  the  solubility. 

Solubility  op  Ozonb  in  Dilute  Sulfuric  Acid. 

(Rothmund,  191  a.) 

The  explanation  of  the  discrepancies  concerning  the^solubility  of  ozone  in  water  is 
that  die  ozone  quickly  decomposes  as  the  saturation  point  is  reached.  Rothmund, 
therefore,  determined  the  solubility  in  dilute  HsSOi  in  which  decomposition  takes 
place  much  more  slowly  than  in  pure  water.  At  o^  the  absorption  coef.  fi  (Bun- 
isen,  see  p.  227)  in  o.i  n  HsSOi,  is  0.487.  The  coef.  remains  practically  the  same 
when  the  concentration  of  the  ozone  is  changed  over  a  wide  range,  hence  Henry's 
Law  holds  for  ozone.  The  dissolved  ozone  has  the  same  molecular  weight  as  the 
gaseous.  The  solubility  depression  which  ozone  experiences  through  o.i  fi 
HtSOi  is  calculated  as  1.5%.  Therefore,  by  extrapolation,  it  is  calculated  that 
the  abs.  coef.  fi  of  ozone  in  HsO  at  o^  b  0.494. 

PALLADIUM  CHLORIDS  PdCU. 

When  I  gm.  of  palladium,  as  chloride,  is  dissolved  in  100  cc.  of  HjO  and  shaken 
with  100  cc.  of  ether,  0.02  per  cent  of  the  metal  enters  the  ethereal  laver  at  ord. 
temp.  When  aq.  10%  HCl  is  used,to.oi  per  cent  of  the  metal  enters  the  ethereal 
layer.  (Mylius,  191  x-) 

100  cc.  anhydrous  hydrazine  dissolve  i  gm.  PdCli,  with  evolution  of  gas  and 
formation  of  a  black  precipitate,  at  room  temperature.       (Welsh  and  Broderaon,  x9x5-) 

PALBOnC  ACID  CHi(CH,)i4C00H. 

Solubility  in  Aq.  and  Absolute  Ethyl  Alcohol. 

t  (Faldda,  x9zo.) 

Gms.  CHs(CHs)uC00H  per  xoo  oc.: 

•  *  Absolute  Aq.  75%  Aq.  so% 

Alcohol.  Alcohol.  AkohoL 

10  2.8  0.24  0.05 

20  9.2  0.43  0.08 

30  ...  I. 19  0.12 

40  31-9  359  0.31 

100  cc.  sat.  solution  of  palmitic  acid  in  methyl  alcohol  of  94.4  vol.  %  {d  ^ 
0.8183)  contain  1.03  to  1. 17  gms.  at  0.2^  equilibrium  being  approached  from  above. 
The  mixtures  were  simply  allowed  to  stand  in  an  ice  chest  for  from  12  to  156 

hours.  (Hehner  and  Mitchell,  1897.) 

Solubility  of  Palmitic  Aod  in  Several  Alcohols. 

(Tunofeiew,  1894.) 


Alcohol. 

Methyl  Alcohol 

0 

Gms. 

CH,(CH,)mC00H 

per  100  Gms. 

Sat.  Sol. 

0.72 

Alcohol. 

Propyl  Alcohol 

f. 

0 

Graa. 

CH|(CH|)uCOOH 

per  100  Gms. 

Sat.  Sol. 

2.92 

tt 

21 

51 

(( 

21 

13.8 

Ethyl  Alcohol 

36 
0 

295 
2 

Isobutyl  Alcohol 

0 
21 

2.2 
12.8 

t( 

21 

10. 1 

One  hundred  gms.  of  aq.  5%  solution  of  bile  salts  dissolve  about  0.1  gm.  palmitic 
acid.  100  gms.  aq.  5%  solution  of  bile  salts  containing  i  %  of  lecithin  dissolve  0.6 
gms.  palmitic  acid.  (Moore,  Wilson  and  Hutchinson,  1909.) 
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Solidification  Points  of  Mixtures  of  Palmitic  and  Stearic  Acids. 

(De  Viaser,  1898.) 

Fifty  gram  samples  of  each  mixture  were  used  and  great  care  taken  to  insure 
accuracy  of  the  determinations. 


ro£ 

Cms.  Stearic  Acid 

f  of 

Cms.  Stearic  Add 

fof 

Gins 

.  Stearic  Add 

Solidi- 

per ICO  Cms. 

SoUdi- 

per  100  Cms. 

SoUdi- 

per  100  Gms. 

fication. 

Mixture. 

fication. 

Mixture. 

fication. 

Mixture. 

69.32 

100 

S7-2 

ss 

54.85  Eutec. 

30 

67.02 

90 

56-42 

50 

55-46 

25 

64.51 

80 

56.38 

45 

56.53 

20 

61.73 

70 

56.11 

40 

5931 

10 

58.76 

60 

55 .62 

36 

62.62 

0 

Additional  determinations  on  this  system  by  Dubowitz  (191 1)  are,  for  the 
most  part,  in  good  agreement  with  the  above.  According  to  Carlinfanti  and 
Levi  Malvano  (1909),  however,  the  eutectic  couldfnot  be  located  and  there  were 
indications  of  the  existence  of  solid  solutions. 

Data  are  Given  for  the  Solidification  Points  of  the  Following 
Mixtures: 

Palmitic  Acid  +  Tripalmitin 

-j-  "  +  Stearic  Acid. 

-j-  **  -j-  Tristearin. 

-j-  Tristearin  +  Stearic  Acid. 

-j-  Tristearin. 
Tripalmitin      +  Tristearin  +  Stearic  Add. 

"  -f  Stearic  Acid. 

Palmitic  Acid  Cetyl  Ester  +  Paraf&n. 


it 
II 
II 


(Kremann  and  Klein,  1913.) 
<i  <« 

(Kxemann  and  Kioptcb,  19x4.) 


It 


K 


II 


II 


(Kremann  and  Klein,  1913.) 
(Palazso  and  Battelli,  1883.) 


(Schinddrndaer,  1901 .) 
(Gori,  1913.) 


PAPAVERINE  C»H3iN04. 

100  gms.  carbon  tetrachloride  dissolve  0.203  gm.  at  17°. 
100  gms.  carbon  tetrachloride  dissolve  0.518  gm.  at  20^. 
100  gms.  ethyl  ether  dissolve  0.38  gm.  at  10°. 

100  gms.  of  each  of  the  following  solvents  dissolve  the  stated  amount  of  papaver- 
ine at  20^.    Aniline,  29  gms.;  pyridine,  8  gms.;.piperidine,  i.gm.;  diethylamine, 

0.4  gm.  (Scholtz,  X9I3.) 

PARAFFIN. 

Solubility  of  Ozokerite  Paraffin  of  Melting  Point  64^-65^  and 
Sp.  Gr.  at  20*  =  0.917  IN  Several  Solvents  at  20". 

(Pawlewskituid  Filemonowics,  z888.) 

Gms.  Paraffin  per  100 

Solvent. 


Solvent. 

Carbon  Disulfide 
Benzine,  boiUng  below  75* 
Turpentine,  b.  pt.  is8**-i66'* 
Cumol,  com.  b.  pt.  160° 
"      frac.  iso'^-iao'* 
Xylene,  com.  b.  pt.  135^-143® 

•'       frac.  i3S'*-i38'' 
Toluene,  com.  b.  pt.  io8®-iio' 

"       frac.  io8**-i09* 
Chloroform 
Benzene 
Ethyl  Ether 
Isobutyl  Alcohol,  com. 


Gms.  cc. 

Solvent.    Solvent. 


12.99 

"73 
6.06 

4.26 

3.99 

3-95 

4.39 
3.88 

3.92 
2.42 
1.99 

1.9s 
0.285 


8 

5 
3 
3 
3 
3 
3 
3 

3 

I 


Acetone 

48  Ethyl  Acetate 
21        "     Alcohol 

72  Amyl  Alcohol 

39  Propionic  Acid 

43  Propyl  Alcohol 

77  Methyl  Alcohol 

34  Methyl  Formate 

41  Acetic  Add 
61        "      Anhydride 

7S  Formic  Acid 

. .  Ethyl  Alcohol  75% 
228 


Gms.  Paraffin  per  loo 

Gnu.  oc. 

Solvent.    SoKrenti 

0.262     0.209 


0.238 

0.219 

0.202     0.164 

0.165 

O.141 

0.071     0.056 

0.060 

0.060     0.063 

0.025 

0.013     0.0x5 

0.0003      ... 


F.-pt.  data  for  paraffin  +  stearin  are  given  by  Palazzo  and  Battelli  (1883). 


PINTANE 
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PKNTANE  CHs(CHOsCH|. 

Data  for  the  solubility  of  pentane  in  liquid  carbon  dioxide,  determined  by  the 
synthetic  method,  are  given  oy  Btichner  (1906). 

IsoPINTANE   (CH«)sCH.CHsCH|. 

Rbciprocal  Solubility  of  Isopbntane  and  Phenol.  (Campetti  and  Del  Gxono,  19x3.) 


Gms.  Phenol  per 

ZOO  Cms. 

f. 

Ttoprntane  Rich 

Phenol  Ridi 

Layer. 

Layer. 

20 

45 

87 

30 

7 

83s 

40 

"S 

80 

so 

18 

75-5 

60 

29.5 

68 

6S 

40 

58 

66  crit. 

temp. 

5° 

F.-pt.  data  for  mixtures  of  hexachloro-a-keto  y-l^-pentene,  CiCl«0,  +  penta 
chloromonobromo  a-keto  y-R  pentene,  CtCUBrO,  are  given  by  KQster  (1890, 1891). 

PEPTONE. 

100  gms.  H«0  dissolve  42.2    gms.  peptone  at  20-25^.    (Dehn,  19x7.) 

pyridine  "        0.22     " 

aq.  50%  pyridine       "       12.6       " 

PERCHLORIC  ACID  HCIO4. 

Solubility  in  Water,    (van  Wyk,  1902, 1905.) 

Mixtures  of  HCIO4  and  water  were  cooled  until  crystals  appeared  and  then  very 
gradually  warmed  and  constantly  stirred  while  an  observation  was  made  of  the 
exact  temperature  at  which  the  last  crystal  disappeared.  At  certain  concentrations 
and  temperatures  unstable  solid  phases  were  obtained,  also,  curves  for  two  series  of 
mix  crystals  were  encountered.  The  methods  for  detecting  these  phases  consisted 
in  seeding  the  saturated  solutions  with  the  several  different  crystalline  forms,  and 
observing  the  change  in  rate  of  cooling  during  the  solidification  of  the  mixture. 
The  data  for  the  mix-crystal  curves  I  and  II  are  not  given  in  the  following  table: 


f..     1 

Mols.  HCIO4 
yet  zoo  Mote. 
HCK)«+H^. 

Solid  Phaae. 

t\ 

MaU.  HCIO4 

per  100  Hob. 

HOQi+HyO. 

SnlMPhue. 

0 

0 

loe 

-32 

26 

HCIO«.>i^ 

—  10 

5 

II 

-29.8 

28.57 

n 

—  21 

7 

M 

-44 

27 

Ha04.sHdO 

-34.5 

9 

M 

-41 

27.25 

« 

-54 

II 

M 

-34 

28 

•• 

-50s 

19 

RoOi^hwy 

-24 

29.9 

M 

-45 

20 

u 

-17. 8m.pt.  33. 3 

« 

-42.3 

21 

u 

-21. S 

36 

M 

-41.4 

22.22 

ft 

-23.6 

36s 

"  +HaQ..q^ 

-43 

23  -5 

(1 

—  I.2.S 

37 

Haai.HdO 

-40.5 

22.5 

HOOi^H^a 

1+3 

38 

-39-5 

22.7s 

u 

28 

40.8 

-37.6 

24 

M 

40 

43-7 

-37.5 

26 

« 

50  m.  pt     50 

-3S.S 

27 

If 

45 

59-9 

-47-8 

22.5 

Ha04.3H^^ 

275 

71-5 

-44 

24 

tl 

17 

77.2 

-43-5 

24.5 

M 

+2. a 

833 

-43-2 

25 

n 

-21. s 

90.7 

-44.5 

26 

t( 

-40 

94 

-37-2 

25 

Ha04.3H/)a+HCK)4.3|H^ 

—102 

100 

1^ 

477         PETBOLEUM  ETHER 

FETBOLEUM  ETHER. 

100  cc.  HiO  dissolve  0.005  cc.  petroleum  ether  at  I5^  (Groschuff,  1910.) 

PHENACETIN  (p  Acetphenetidin)  C«H4(OC2Hs)NHCH«CO  p. 

Solubility  in  Aqueous  Alcohol  at  25**. 

(Seidell,  unpublished.) 
inSohreut.    ^    Sat.  SoL     Cms.  Sat.  SoluUon.        »»  ^vcnt.  bat.  bol.    Qms.  Sat.  Sohiticm. 

o  (water)     i  0.0766  70  0.879  6.25 

10  0.984  0.14  80  0.858  7.63 

20  0.968  0.28  8s  0.847  7-88 

30  0.952  0.65  90  0.834  7.82 

40  0.935  1.50  92.3  0.827  7.70 

50  0.917  2.85  95  0.821  7.45 

60  0.898  4.55  100  0.806  6.64 

100  gms.  HiO  dissolve  1.43  gms.  phenacetin  at'the  b.  pt.  (U.S.P.,VIIL) 

100  gms.  92 .3  wt.  %  alcohol  dissolve  about|50  gms.  phenacetin  at  the  b.  pt.     " 

Solubility  of  Phenacetin  in  Several  Solvents. 

(SeideU,  1907.) 

Gms.  Phenacetin  Gms.  Phenacetin 

Solvent.  t*.  per  100  Gms.  Solvent.  t*.  per  100  Gms. 

Sat.  Solution.  Sat.  Solution. 

Acetone  30-31  10.68  Benzene       30-31  0.65  (0.873) 

Amyl  Acetate  30--31    2.42  (0.865)  Chloroform    25     4.76 

Amyl  Alcohol  25        3.51  (0.819)  Ether  25      1.56 

Acetic  Add  (99.5%)    21.5   13.65  (1.064)  Toluene  25     0.30  (0.863) 

Aniline  30-31    9.46  (1.025)  Xylene  32.5  1.25  (0.847) 

Benzaldehyde  30-31    8.44  (1.063) 

(Figures  in  parentheses  are  Sp.  Gr.  of  Sat.  SoIuti<»s.) 

loocc.  petroleum  ether  dissolve  o.oi  5  gm.  phenacetin  at  room  temp.  (Salkow^,  19x6.) 
100  gms.  pyridine  dissolve  i;[.39  gms.  phenacetin  at  20-25**.  (Dehn,x9i7.) 

100  gms.  aq.  50%  pyridine  dissolve  28.94  Ri^s.  phenacetin^at  20-25^.        ** 

PHKNAMTHRAQUINONE  C«H4CO,CO,C<H4. 

Solubility  in  Benzene  and  in  Ethyl  Acetate. 

(Tyrer,  1910.) 

Solubility  in  Benzene. 

4.  Sp.  Gr.  of        ^"Sir^S?^^* 

*••         Sat.  SoluUon.  ^j^^^^' 

10  0.8902  0.412 

15  0.8850  0.471 

20  0.8800  0.538 

30  0.8698  0.738 

40  0.8601  1.032 

50  0.8506  1.354 

60  0.8415  1.760 

70  0.8327  2.687 

80        0.8241  3  770 

Note.  —  The  Sp.  Gr.  determinations  given  in  the  above  table  and  in  the  tables 
for  anthracene  and  anthraquinone,  pp.  81  and  82,  are  not  included  in  the  original 
piper  of  Tyrer  (iQio)  but,  in  response  to  my  request,  have  been  kindly  supplied 
tor  the  present  volume.  I  am  also  indebted  to  Dr.  Tyrer  for  the  modified  form 
of  his  original  tables  showing  the  solubilities  of  anthraquinone  and  phenanthra- 
quinone  in  mixed  solvents.  (A.  SJ 


Solubility  in  Ethyl  Acetate. 

AA 

Sp.  Gr.  of 

Oms.  (raH|)«(C0t), 
per  xoo  Gms. 
Ethyl  AceUte. 

r. 

Sat.  Solution. 

10 

0.9102 

0.518 

20 

0.9025 

0.626 

30 

0.8906 

0.770 

40 

0.8789 

0.99s 

SO 

0 . 8674 

1.292 

60 

0.8561 

1.640 

65 

0.8508 

1.902 

70 

0.8454 

2.215 

7S 

0.8401 

2.5IS 

PHBNANTHRAQUINONE 
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Solubility  of  Phenanthraquinonb  in  Mixtures  op  Organic  Solvents^ 

(Tyrer,  19x0.) 

In  CHClf  H-  Pentane    In  CH«COOCiH«  +  Hydro- 


In  C«H«  +  Hydrocarbons 

(i)  at  48°. 

Per  cent  Gms.  Pbenaii' 

C«H«  in  thnquinone 

Mixed  per  100  Gms. 

Solvent  Solvent. 

o  0.0708 

10  0.088 

30  O.II8 

30  0.160 

40  0.228 

SO  0.318 

60  0.440 

70  0.588 

80  0.772 

90  1.004 

100  I . 288 


Percent 

CHCliin 

Mixed 

Sclent. 

O 
10 
20 

40 

50 
60 

70 

80 

90 

100 


at 


14.5- 

Gms.  Phenan- 
thntquinone 
per  100  Gms. 
Solvent. 

0.025 
0.045 
0.080 
0.115 
0.165 
0.220 
0.330 

0.525 
0.805 

I.4IS 
2.402 


carbons(i)  at  48 


Percent 
CHiCOOC^ 
in  Mixed 
Solvent. 

O 
14.19 

2737 

39-94 
52.12 

63.56 

74.19 
84.62 

90 

100 


Gms.  FheoAO- 

tluaquinooe 

per  ICO  Gms. 

Solvent. 

0.073 
0.126 
0.207 

0.33s 
0.494 
0.656 

0.817 
0.993 


I 

I 


073 
230 


(i)  DistiUed  from  petxx>leum,  b.  pt.  "  Sa'-gs*.    (See  notci.  preceding  pace.) 

PHIKAirrHBKNE  CmHio. 

Solubility  is  Alcohol  and  in  Toluene.* 

(Speyers —  Am.  J.  Sci.  [4}  14,  195,  'os.) 

In  Alcohol.  In  Toluene. 


».. 

Gms.  CiiHfs  per 
100  Grams 
CsOtOU. 

Sp.  Gr.  of 

Solutions 

CHsOai4''0 

Gms.  CuHgi  per 
too  Grams 
CACHa 

Sp.  Gr.  of 

Sohuiaos 

(HsO  at  4*.) 

0 
10 

3  65 
.3-^ 

0.814 
0.807 

23.0 
30.0 

0.925 
0.929 

30 

4.6 

0.801 

42.0 

0.934 

?5 

S'S 

0.799 

50. 0 

0.939 

30 

6.4 

0.797 

58.0 

0.943 

40 

8.2 

0.79s 

76.0 

0.95s 

SO 
60 

10.6 
15-6 

0.794 
0.797 

9SO 
1150 

0.971 
0.989 

70 
Bo 

33.0 

t  •  * 

0.815 

0.865   (76.4'') 

13s -o 
iSS-o 

1.007 
1.027 

*  Calcalated  from  the  original  results  which  are  given  In  terms  of  gram  moleculBS  of  PhenantlacDe 
per  zoo  gram  molecules  of  solvent,  and  for  irregular  intervals  of  tempoature. 

Behrend,  1892,  reports  2.77  gms.  phenanthrene  per  100  gms.  alcohol  at  12.3^, 
and  3.09  gms.  at  14.8^. 

Solubility  of  Phbnanthrenb  in  Organic  Acids.    (Timofeiew,  1894.) 


Add. 

Acetic  Acid 


« 


u 


Butyric  Acid 


23 
39 

70. S 

23 
39 


Gms.  CuHio 

per  xoo  Gms. 

Sat.  Sol. 

8-31 

9.8 

34.6 
15.6 
21 


Acid. 


Propionic  Acid 


tt 


a 


t( 


t( 


f. 
23 

39 
62.4 

23 


Gms.  CmHii 

per  100  Gms. 

Sat.  Sol. 

17 
21.4 

403 
12.3 

16.6 
(Aschan,  19x30 


Isobutyric  Acid 

Valeric  Acid 
100  gms.  95%  formic  acid  dissolve  0.46  gms.  C14H10  at  20.8 
F.-pt.  data  for  mixtures  of  phenanthrene  and  each  of  the  foHowinj^  compounds 
are  given  by  Kremann  eL  a/.,  (1908);  1.2.6  dinitrotoluene,  1.2.4.  dmitrotoluene, 
1.3.4  dinitrotoluene,  trinitrotoluene  and  trinitrobenzene.  Results  for  mixtures 
of  phenanthrene  and  2.4  dinitrotoluene  are  given  by  Kremann  and  Hofmder 
(1910). 
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SOLUBILITT  OF  PHBNANTHRBNB  IN  SSVBSAL  SOLVENTS  AT  25^. 

(Hildebntnd,  EUeCaon  and  Beebe,  19x7.) 

&>»~t-  ^'^^^^Sr  Solvent.  ^"SnS"lLlvS.'~ 

Alcohol  4.91         Carbon  Tetrachloride  26.3 

Benzene  59.5  Ether  42.9 

Carbon  Disulfide        80.3  Hexane  9.15 

SoLUBnjxT  OP  Phbnanthkbnb  Picratb  in  Abs(x.utb  Alcohol. 

(Bducnd,  Z892O 

Grams  per  xoo  Grams  Saturated  Sclutioa. 

♦•.  t ■ * ^ 

Picric  Add    +    Fhenanthrene  ■*  Fhenantfarene  Piaate. 

12.3  0.91  0.71  1.62 

14.3  1. 00  0.78  1.78 

17.5  1.05  0.82  1.87 

Solubility  op  Phenanthrene  Picratb  in  Alcoholic  Solutions 
Containing  Picric  Acid  and  also  Phenanthrene. 

(Behxend.) 


t* 

Grams  Added  to  6a  oc.  Abe.  Alcohol. 

# * ^ 

P.  Picrate + Picric  Ac.  +  Phenanthrene. 

Gms.  per 

100  Gms.  Sat. 

Solution. 

■    « 

Picric  Ac.  +  Phenanthrene 

-  P.  Picrati 

la.3 

1.4 

0 

o-S 

0.534 

1.413 

1.947 

la.3 

1.4 

0 

0.9 

0.409 

2. 141 

2.550 

la.j 

0.8 

0 

2.1 

0-354 

2.77 

3  "4 

13.3 

0.8 

0 

4.0 

0.139 

5.626 

5  765 

17  S 

1.4 

O.I 

0 

I  159 

0.75 

1. 91 

17  S 

1.4 

0.2 

0 

1.28s 

0.68 

1.97 

17s 

1.4 

I.O 

0 

2-45 

0.37 

2.82 

17s 

1.4 

4.0 

0 

6.15 

0.195 

6.345 

17  5 

1.4 

0.0 

2.2 

0.423 

3.276 

3-^99 

PHDTOL  CsHiOH. 

Solubility  in  Water. 

(Alezejew,  x886;  Scfareinemaker,  1900;  Rothmund,  X898.) 

The  determinations  were  made  by  the  "Synthetic  Method/'  for  which, 
Note,  p.  16. 

Gms.  Phenol  per  xoo  Gms. 

10 
20 

30 
40* 

SO 

S% 
60 

68 . 3  (crit.  temp.)  33 . 4 

Results  confirming  the  above,  and  also  viscosity  measurements,  are  given  by 
Scarpa  (190A). 

The  complete  T  —  «  data  for  the  system  are  given  by  Smits  and  Maarse  (191 1). 
F.-pt.  data  for  the  system  are  given  by  R6zsa  (191 1}  and  Paterno  and  Ampola 

(1897). 

Vaubel  (1895)  states  that   100  gms.  sat.  aqueous  solution  contain  6.1  gms. 
phenol  at  20^.    Sp.  Gr.  of  solution  »  1.0057. 


Aqueous  Layer. 

Phenol  Layer. 

7.5 

75 

3.3 

72.1 

8.8 

69.8 

9.6 

66.9 

12 

62.7 

14. 1 

595 

16.7 

55.4 

21.9 

49.2 

PHENOL 
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PEDEMOL. 


SOLUBILITT  OF  PhBNCX.  IN  AqUSOUS  AcBTONB  SCH^UTIONS. 

(Schreinemaken,  1900.) 


In  4.24% 

In  12.2% 

In 

24.6% 

In  59.9% 

Acetone. 

Acetone. 

Acetone. 

Acetone. 

Grams  Phenol  per 

Gnu.  Phenol  per 

Gms 

.Phenol  per 

Gms.  Phenol  per 

t\ 

100  Gmft. 

Aq.  Acetone    Phenol 
Xftfer.         Layer. 

100  Gms. 

xoo  Gms. 

100  Gms. 

Aa.  Acetone 

Phenol' 
Layer. 

Aq.  Acetone      Phenol 
Layer.           Layer. 

Aq.  Acetone  Phenol  ' 
Layer.       Layer 

30 

. .  • 

• « • 

•  •  • 

• .  • 

... 

... 

26. 0       60.  s 

30 

50 

74.0 

4.0 

71.0 

6.0 

^S 

«8s     57.0 

40 

55 

70.0 

■  •  • 

•  ■  • 

a   .  • 

... 

32.0         52.0 

so 

5-7 

67.0 

S-O 

67.0 

8.0 

64.0 

34. S5       49- o| 

60 

6.5 

6z.o 

•  «  • 

... 

•      •      • 

.  •  • 

36. 5l  46. 5I 
(495)  4X.S 

Z 

9.0 

510 

75 

S7.S 

19.  0 

57- 0 

14.0 

34.0 

xo-5 

49.  S 

14.  0 

s^s. 

(84*)  aa.5 

20.4* 

30- 5* 

23.0! 

47- of 

(90.3**)  as- 

0 

26.  St 

(90.5**) 

44.0I 
3S-0 

V 

tss* 

t87*.5 

|4$* 

l47^.5 

The  figures  in  the  above  table  were  read  from  curves  plotted  from  the  original 
results.  Similar  data  are  also  given  for  acetone  solutions  of  seven  other  concen- 
trations. 

The  determinations  were  made  by  adding  various  quantities  of  phenol  to  the 
mixtures  of  ^water  and  acetone  and  observing  the  temperature  at  which  the  two 
layers  became  homogeneous.  The  isothermal  lines  for  30**,  50°,  68**,  80**^  85**  and 
87**  were  located.    The  results  for  30^  and  80°  are  as  follows:  (Schreinemakers,  1900) 


Results  at  30^. 

Results  at  8o^ 

Gms.  per  100  Gms.  Mixture. 

Gms.  per  100  Gms.  Mixture. 

Gms.  per  zoo  Gms. 
H,0.       (CH,),CO. 

Hixtaic 

H|0. 

(CH«)tCX). 

CHiOH. 

H|0. 

(CH,),CO. 

C«H,OH. 

CjajOB. 

92 

0 

8 

18.4 

341 

47 -S 

^3-3 

3-7 

13 

92.3 

1.7 

6 

17.2 

25.8 

S7 

82.9 

7.1 

10 

91 

4 

S 

17.9 

81. 1 

64 

74.7 

13.8 

"5 

88.4 

7.6 

4 

19. 1 

12.9 

68 

61.8 

20.2 

18 

81 

IS 

4 

21. 1 

9.9 

69 

52.5 

24. s 

23 

70.9 

231 

6 

22.6 

7-4 

70 

40.6 

27.4 

32 

62.1 

28.9 

9 

25.2 

4.6 

70.2 

32.2 

21.8 

46 

SI. 6 

34.9 

13  S 

27.1 

2.3 

70.6 

33-4 

156 

51 

39-8 

40.2 

20 

28.7 

1-3 

70 

35-4 

II. 6 

S3 

28.9 

431 

28 

30 

o-S 

69s 

40.5 

75 

52 

21.8 

40.2 

38 

• 

49-7 
62.7 

.  4.3 
2.8 

46 
34-5 

Solubility  of  Phbnol  in  Bbnzenb  and  in  Paraffin. 

(Schweiasinger,  1884-85.) 


Solvent. 

Paraffin 
Benzene 


1.66 
25 


Gms.  CaHiOH  per  too  Gms.  Solvent  at: 
A — ^ 


az' 


8.33 


as'. 


10 


4i' 

5 
100 


Data  for  equilibrium  in  systems  composed  of  phenol,  water  and  each  of  the  fol- 
lowing compounds  are  given  by  Timmermans  (1907) :  NaCl,  KCl,  KBr,  KNOi, 
KtSOi,  MgS04»  tartaric  acid,  salicylic  acid,  succinic  acid  and  sodium  oleate. 
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MisciBiLiTY  OF  Aqueous  Alkaline  Solutions  of  Phenol  with  Several 

Organic  Compounds  Insoluble  in  Water. 

(Scheuble,  1907.) 

To  5  cc.  portions  of  aq.  KOH  solution  (250  gms.  per  liter)  were  added  the  given 
amounts  of  the  aq.  insoluble  compound  from  a  buret  and  then  the  phenol,  drop- 
wise,  until  solution  occurred.    Temperature  not  stated. 

Compaction  of  Homogeneous  Solutions. 


« 


oc.  Aq.  KOH.  cc.  Aq.  Insol.  Cmpd.  Gms.  Phenol. 

5  2  (=  1.64  gms.)  Octyl  *  Alcohol        2.6 

S  s  (=  4.1    gms.)    " 

S  2  (=  1.74  gms.)  Toluene 

5  3  (=  2.61  gms.)  Toluene 

S  2  (=  1.36  gms.)  Heptane 


3-9 
4.9 
6.7 

IS 


*  "  the  normal  secondary  octyi  alcohol,  i.  €.,  the  so-called  capryl  alcohol,  CHs(CHt)i.CH(OH)CHa. 

Solubility  op  Phenol  in  Aqueous  Solutions  of  Dextro  Tartaric 

Acid  and  of  Racemic  Acid. 

(Schreinemakers,  1900.) 


In 

5093%  Add. 

In  19.34%  Acid. 

In  40.9%  Acid. 

Gms.  Phenol  per 

xooGms. 

Cms.  Phenol  pec  too  Gms. 

Gms.  Phenol  per  xoo  Gnu 

f. 

Aq.  Acid 

Phenol 

t*.  " 

Aq.  Acid      Phenol 
Layer.        Layer. 

*  •        Aq.  Acid. 

Phenol 

Layer. 

Layer. 

LMytt. 

Layer. 

30 

75 

72.5 

SO 

10                77 

70        13 

.  .  • 

SO 

lo-S 

655 

60 

12.5           72 

80        16. s 

77 

60 

I4S 

58 

70 

19                64 

85        20 

74 

6S 

19s 

S3 

75. 

29                56 

90       26.5 

71 

67.  S 

25 

48.5 

77* 

47 

95^      39 

^i-S 

69* 

475 

97* 

54 

*  Critical  temperature. 

Identical  results  were  obtained  with  the  dextro  and  racemic  acids,  showing  that 
both  have  exactly  the  same  influence  on  the  formation  of  layers  in  the  system 
water-phenol. 

Distribution  of  Phenol  between: 

Amyl  Alcohol  and  Water  at  25®.        Benzene  and  Water  at  ao®. 

(Herz  and  Fischer  —  Ber.  37»  4747i  'o4-)  (Vaubel—  J.  pr.  Ch.  [a]  67/  476i  'op 


Millimols  Phenol 
per  lo  cc. 

Alcoh<^c  Aqueous 
Layer.     Liayer. 


0-7S 
0.9 

i.x 

0.6 

54- 1 

56.3 


0.047 
0.05 
0.07 
o.  16 

3- 83 
39 


Gms.  Phenol 
per  100  cc. 

Alcoholic  Aqueous 
Layer.      Lajrer. 

o.  705  o.  0441 

o.  846  o.  047 

1.035  0.066 

d.445  0.150 

50.88  3.601 

52.93    3.667 


Volumes  of  Solvents 

used  per 

I  Gm.  Phenol 


Gms.  Phenol  in? 


HsO        CA 
Layer.     Layer 

5occ.H,0+  5occ.C«H0  0.286    0.714 

"        +100CC.  "  o.  1188  0.8212 

*•        +i5t>cc  ••  0.0893  0.9107 

"        ^faoQCC.  **  C.0893  a 9107 


DisTRiBlrriON  of  Phenol  between  Water  and  Benzene  at  20**. 

(Philip  and  Bramley,  Z9i5-) 


Gms.  Phenol  per  Liter. 

/ * . 

Aq.  Layer,  a.     C«H(  Layer,  b. 


0.945 
0.888 

O.7U 

OS94 
0.47s 


2.073 
1.944 

I -553 
1.293 

I  036 


Ratio-* 

a 

2.194 
2.189 
2.184 
2.176 
2. 181 


Gms.  Phenol  per  Liter. 

/ -^     ■  ■    ■     ■■— -x 

Aq.  Layer,  a.     C«Hi  Layer,  6. 


0356 
0.238 
O.II9 
0.0601 


0.7736 

05177 
0.2594 

O.I314 


RaUo-- 

a 

2  173 

2.17s 
2.180 

2.189 


Results  are  also  given  for  the  effect  of  NaCl,  KCl  and  of  LiCl  upon  the  above 
distribution. 
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Distribution    op    Phenol    between   Water   and    Benzene    and 
BETWEEN  Aqueous  KjSO*  Solutions  and  Benzene  at  25**. 

(Rothmund  and  Wilanora  —  Z.  phyaik.  Ch.  40^  623.  'oaO 

Note.  —  The  original  results,  which  are  given  in  terms  of  gram 
mols.  per  liter,  were  calculated  to  grams  per  liter,  and  plotted  on  cross- 
section  paper.  The  following  figures  were  read  from  the  curves 
obtained. 


Between  E 

[fO  and  C  A. 
CEbOH 

Effect  of  KsS04  upon  the  I 

>istxibatioo. 
0)Gms. 

Gruna 

Cms.  KsS04 

(i)  Cms. 

cA 

CAOH 

per  Liter  of: 

per  liter 

Aq. 
Solutioa. 

per  Li 
Xq. 

per  Liter  of: 

B^ 

CA 

Aq'. 

CA 

lajar. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

5 

10 

1.3^ 

17.08 

59-0 

952 

26.28 

10 

28 

2.72 

16.92 

60.63 

9  50 

26.38 

IS 

52 

S-44 

16.85 

60.92 

9.46 

26.55 

20 

84 

10.89 

16.44 

62.73 

9-35 

27.06 

»s 

128 

21.79 

15.89 

65.19 

9.09 

28.27 

30 

200 

43-59 

14.85 

69.71 

8.68 

30.21 

3S 

300 

87.18 

12.92 

78.00 

y-79 

34  38 

40 

410 

45 
so 

520 
610 

(x)  FintMiiea. 

(a)  Second  aeries. 

Equilibrium  in  the  System  Phenol,  Benzene  and  Water  at  25**. 

(Horiba,  1914-1916.) 
Cms.  per  xoo  Cms.  Sat.  Sd. 


1 

* 

CAOH. 

CA. 

H|0. 

SoUd  Phase. 

81.06 

18.94 

0 

CAOH 

89.78 

7.92 

2.30 

H 

92.31 

4.07 

3-62 

M 

95-14 

0 

4.86 

« 

esults  for  the  conjugated  liquid  layers  are  as 

follows: 

Upper  Layei 

Lower  Layer 

• 

Cms.  per  xoo  Cms.  of  the  Liquid. 

Gma.  per  xoo  Gms.  of  the  Liquid. 

A 

'CHjOH. 

CA. 

YLfi. 

C«H»OH. 

C.H.. 

H^. 

0 

99-95 

0.05 

0 

0.198 

99.802 

4.78 

94.98 

0.24 

1-43 

0.21 

98.36 

17.36 

81.83 

0.81 

2.80 

0.21 

96.99 

21.15 

77.22 

1.63 

3.01 

0.21 

96.77 

28.01 

69.81 

2.18 

3  35 

0.21 

96.44 

44-39 

50.56 

5  05 

4.07 

0.19 

95-74 

55.80 

36.13 

8.07 

4.58 

0.19 

59.23 

74.5 

3 

22.5 

5.65 

0.17 

94.18 

70.70 

0 

29.29 

8.195 

0 

91.805 

Data  for  this  system  are  also  given  by  R6zsa  (191 1). 

The  coefficient  of  distribution  of  phenol  between  olive  oil  and  water  at  25**, 
cone,  in  oil  -!-  cone,  in  HsO,  is  given  by  Boeseken  and  Waterman  (191 1)  as  ^eater 
than  9  and  less  than  10.3.    The  figure  was  obtained  by  dividing  the  solubility  of 

Shenol  in  olive  oil  by  the  solubility  in  water,  each  being  determined  separately. 
Lesults  for  this  system  are  also  given  by  Reichel  (1909). 

According  to  Greenish  and  Smith  (1903),  100  cc.  of  olive  oil  dissolve  about  50 
gms.  of  phenol  at  15.5**.  These  authors  report  that  100  cc.  of  glycerol  dissolve 
about  300  gms.  of  phenol  at  15.5^. 
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Distribution   op   Phenol   between  Water   and   Carbon  Tetra 

Chloride  at  20°. 

(Vaubel  —  J.  pr.  Ch.  [a]  67,  476.  '03.) 


Gms.  Phenol 
Used. 


Volumes  of  Solvents. 


Grams  Phenol  In: 


50  cc.  Hj04-  10  cc.  CCl^ 
4"  20  cc. 
4-  30  cc. 
4-  50  cc. 
4"  100  cc. 
4-150  cc. 
4- 200  cc. 


a 
tt 

a 

ti 


a 
It 
u 
(I 
u 


H2O  Layerir 

O.860S 
0.7990 

0.727s 
0.643s 

0.4680 

0.3645 
0.3240 


ecu  Layer. 
0.1285 
0.1900 
0.2615 

0-34SS 
0.5210 

0.6245 

0.6650 


Distribution  of  Phenol  between  Water  and  Organic  Solvents  at  25^ 

(Hexz  and  Rathmann,  19x3.) 


Results  for: 

HsO  and  Chloroform. 

Mols.  CAOH  per  Liter. 


HsO  and  Carbon 
Tetrachloride. 

Mols.  C«Ht0H  per  Liter. 


H|0  Layer. 

0.0737 

0.163 

0.2II 

0.330 

0.436 


CHCia  Layer. 
0.254 
0.761 
1.27 

3  36 
S-43 


HgQ  Layer. 
0.0605 
0.140 
0.213 

0.355 
0.489 

0.525 


CCI4  Layer. 
0.0247 
0.072; 
O.I4I 
0.392 

1.47 
2.49 


HsO  and  Tetrachlor 
Ethane. 

Mols.  C«H|OH  per  Liter. 

. * s 

H|0  Layer.       CaH|  Cl«  Layer. 


0.023 

0.0345 

0.081 

O.II4 

O.15I 

o.iSS 


0.061 
0.094 
0.265 
0.406 
0.617 
0.651 


HsO  and  Pentachlor 
Ethane. 

Mols.  CcHtOH  per  Liter. 


HaO  and  Trichlor 
Ethylene. 

Mols.  C«HtOH  per  Liter. 


HsO  and  Tetrachlor 

Ethylene. 
Mols.  C«Hs0H  per  Liter. 


H^  Layer. 

0.0420 

0.0866 

0.150 

0.222 

0.280 

0-333 


C»HC1|  Layer. 
0.0495 

O.IIO 
0.226 
0.432 
0.708 
1.170 


H,0  Layer.      CHChCClf  Layer.      H,0  Layer.     CCl,:CClt  Layer. 


0.044 
O.IOI 
0.180 
0.236 
0.277 

0.339 


0.046 
0.107 
0.236 
0.388 

0.555 
0.986 


0.0653 

0.143 

0.327 
0.421 

0.490 


0.0277 

0.0650 

0.198 

O.4II 

0.684 


Distribution  op  Phenol  at  25°  between: 

(Hers  and  Fischer  —  Ber.  j8»  1x43,  '05.) 


Water  and  Toluene. 


Water  and  tn  Xylene. 


MOBmolsCAOH 

Grams  CeHsOH 

Mmimob  CAOH 

Grams  CeHsOH 

per  J 

10  cc. 

per  xoo  cc. 

per  xo 

cc. 

per  100  cc 

C^H^Ht 
Layer. 

HsO 

CeHftCHt 
Layer. 

HaO 
Layer. 

Layer. 

H,0*    ' 
Layer. 

mCJl4(CH8),    H  ,0 
Layer.        Layer. 

1.244 

0.724 

1. 169 

0.681 

1. 610 

1. 071 

1. 514      1.007 

3  047 

1.469 

2.865 

1. 381 

4.787 

2.726 

4.501      2 

563 

4.667 

2.200 

4  389 

2.068 

12.210 

5-168 

ZI.22         4 

86c 

6.446 

2.861 

6.061 

2.691 

22.718 

6.994 

21.36      6 

577 

14.960 

4.750 

14.07 

4.467 

34.827 

8.124 

32.75      7 

64c 

17725 

5  346 

16.69 

5.027 

51-352 

9.123 

48.28      8 

57^ 

47.003 

7.706 

44.20 

7.246 

77-703 

10.050 

73-07      9 

45c 

53  783 

8.087 

SO  58 

7.604 

90.287 

9.651 

84.89 

9.074 
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Freezing-point  Data  (Solubilities,  see  footnote,  p.  i)  Are  Given  for 
Mixtures  of  Phenol  and  Each  of  the  Following  Compounds: 

Dimethylpyrone.  (Kendall,  1914a-)  Bromotoluene.  (Patemo  and  Ampola,  1897.; 

Phenylhydrazine.  (Coisa  and  Bernardi,  1910.)      o  Toluidine.       (Kremann,  1906.) 
Picric  Acid.  (Philip,  1903;  Kremann,  1904.)  P  Toluidine.       (Kremann,  1906;  Philip,  1903.) 

Picric  Acid+Other  Cm'p'ds.  (Kienuum,  '04.)  Urea   (Kremann  h  Rodenis,  1906;  Philip.  1903.) 
Pyridine.  (Brainley,i9i6;  Hatcher  &SkiiTow,i9i7.)  Methyl  Urea.  (Kremann,  1910.) 

Quinoline.  (Bcamley,  1916.)  CLS  Dimethyl  Urea.  " 

Resorcinol.  (Jieger,  1907.)  s  Dimethyl  Urea.  " 

Sulfuric  Acid.       (Kendall  and  Carpenter,  z9X4-)  Urethan.  (Maacaielli  h  Pestalossa,  1908, 1909.) 
Thymol.  (Patemo  and  Ampola,  1897.)      p  Xylene.  (Patemo  and  Ampola,  1897.) 

tn  Xylidene.      (Kremann,  1906.) 

PHKNOLATB  of  Phenyl  Ammonium. 

Solubility  in  Water. 

(Alezejew,  z886.) 

The  determinations  were  made  by  the  synthetic  method  (see  p.  16).    The  re- 
sults were  plotted  and  the  following  figures  read  from  the  curve: 

Gms.  Phenolate  per  100  Gms. 

f.  / ^ V 

Aq.  Layer.       Phenolate  Layer. 

1 10  9  76 

120  12  69 

130  17  S  60 

140  crit.  temp.  40 


AminoPHKNOLS.    See  last  line  p.  138. 

J  TribromoPHENOL  CeHtBrtOH. 

Data  for  the  solubility  of  mixtures  of  symmetrical  tribromophenol  and  symmetri- 
cal trichlorophenol  in  diluted  methyl  alcohol  at  25**  are  given  by  Kflster  and  Wilrfel 
(1904-05).    The  results  are  presented  in  terms  which  are  not  clearly  explained. 

SoiUBiLitY  OF  Mixtures  of  s  Tribromo  Phenol  and  s  Trichloro  Phenol 

IN  Methyl  Alcohol  at  25^. 

(Thiel,  X903;  from  WQrfel,  1896.) 
Molecular  per  cent  CeHs.OH.Br!i  n  Solubility  of     _^_, 


V. 

Gms.  Phenolate  per  loe  Gms. 

Aq.  Layer. 

Phenohite  Layer. 

10 

3 

94 

30 

4 

93 

so 
70 

90 

5 

6 
7 

91 

87s 

83 

InSoUd. 

In  Solution. 

^«Hs.OH.a«. 

CaHa.OH3i^ 

SMMM* 

0 

0 

0.204 

0 

0204 

4.49 

3  59 

0.194 

0.007 

0.201 

10.13 

7.58 

0191 

0.016 

0.206 

16.28 

12.15 

0172 

0.024 

0.196 

62.44 

13  07 

0.204 

0.031 

0.235 

69.88 

IS -86 

0.150 

0.028 

0.178 

81.76 

19.01 

0.096 

0.023 

O.II8 

84.66 

24.05 

0.069 

0.022 

0.091 

87  53 

32.46 

0.043 

0021 

0.063 

93.62 

47.87 

0021 

0.019 

0.040 

100. 0 

100.0 

CO 

0.019 

0.019 

NitroPHINOLS  C«H4(OH)NOs  o,  m  and  p. 

100  gms.  sat.  solution  in  water  contain  0.208  gm.  0  nitrophenol  at  20^. 
^'  "  "  "       2.14  gms.  m 

"  "  "  "       1.32     "     p  "  "     (Vaubd,  1895.) 

F.-pt.  data  for  mixtures  of  m  nitrophenol  and  water  and  for  p  nitrophenol  and 
water  are  given  by  Bogojawlewsky,  mnogradow,  and  Bogolubow  (1906). 
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NitroPHENOLS  C«H4(0H).N0,  o,  m  and  p, 

S(H.UBILITY  OF  EaCH  SEPARATELY  IN  WaTBR.     (Sidgwick,  S(>arrel]  and  Davies,  zgxs-) 


Gnu.  per  100  Cms.  Sat.  Sol. 

Gms.  per 

zoo  Gms.  Sat.  Sol. 

t» 

*■ 

*• 

t>  • 

Ortho.         Meta. 

Para. 

•  • 

Ortho. 

Meta.       Para. 

40 

0330*    3  02* 

3.28 

100 

1.078 

•  •  «          •  •  • 

50 

0.388        3.68 

4.22 

no 

1-37 

•  •  •          •  •  • 

60 

0.463         4.54 

S-53 

120 

1-59 

•  •  •          •  •  • 

70 

0.560        5.80 

750 

120 

1. 91 

•  •  •          •  ■  • 

80 

0.685         7.90 

10.85 

140 

2.32 

90 

0.856.    11.69 

21.2 

ISO 

2.90 

•  •  •          •  •  • 

92.8 

^XEw*   w*      •  •  •                 •  •  • 

00 

160 

3-7S 

98.7 

ciit.  t.   . . .          00 

•  •  • 

200+ 

crit 

t.   00 

*  in  above  table  indicates  that  a  solid  phase  is  present. 

The  above  determinations  were  made  by  the  synthetic  method.  M.  pt.  of  o  ^ 
44.9^;  of  m  =»  95.1*,  oi  p  —  1 13.8®.  Triple  pt.  lor  o  —  43.5"  at  cone.  99.4.8  and 
0.35;  for  m  —  41.5"  at  cone.  74  and  3.16;  for  p  =  39.6°  at  cone.  71.2  ana  3.26. 

One  liter  sat.  solution  in  water  contains  3*89  nns.  0  nitrophenol  at  48**. 

One  liter  sat.  solution  in  i.on  o  CeH4(0Na)N0i  contains 9.6  gms.  0  nitrophenol 
at  48^  ~  (Sidgwick,  'xo.) 

Solubility  of  o  Nitrophenol  in  Liquid  Carbon  Dioxide.    (Badmer,  1905-6.) 


t*. 

Giiii.«CtH«(OH)NO, 

per  100  Gnu. 

Sat.Sol. 

-52 

1.9       . 

-40 

•       2.5 

—  20 

3-8 

0 

S-2 

+10 

7-7 

Gms.0C|H«(OH)NO| 

f. 

per  xoo  Gms. 

Sat.  Sol. 

".5 

10 

14 

21.2 

IS 

SS-^ 

16 

48.5 

20 

60.7 

loogms.95%formicaciddissolve'i6.o6gms.oCeH4(OH)NOiat20.8^  (Aschan, '13.) 
loogms.  95%  formic  acid  dissolve  23.44gms.^C«H4(OH)NOi  at  I8.6^        " 
One  liter  of  sat.  solution  of  the  pale  yellow  form  of  p  nitrophenol  in  benzene^ 
contains  7.1  gms.    p  C«H4(0H)NC^  at  5*,  determined  by  the  t.-pt.  method. 

(Sidgwick,  1915.) 

Solubility  of  the  Three  Nitrophenols,  Separately,  in  Toluene, 

BrOMOBENZENE  and  in  Ethylene  DiBROMIDE.      (Sidgwick,  Spurrell  and  Davies;  19x5.) 

Gms.  p  C«H«(0H)N0^  per  zoo  Gm8.Sat.  SoL 


Gms.  0  C«H«(0H)N0^  per  xoo  Gms.  Sat.  Sol. 

r.  / • ^      f . 


IS 
20 

25 

30 

3S 
40 


In  C»H»CHi.     In  CJI»Br. 
46.9 


SS-2 

64.6 

74.6 

84.5 

931 


48.8 

S7-7 
67.2 

78.3 
89.7 


f. 


Gms.  m  CA(OH)NOb 

per  xoo  Gms.  Sat.  Sol. 

inCACH.. 

4-63 
6 


In  CABrs. 

40  70  18.5 

47.8  80  28.1 

56.8  90  54.4 

67.2  100  79.6 

79  "o        96.3 

90.6 

Gms.  m  CA(0H)N0| 
t*.        per  xoo  Gms.  Sat.  Sol. 
inCACH, 


In  CsHiCH,.  In  C|H«Br.      InCaH«Brs. 


32.7 

S9-7 
80.6 

96.3 


31 

S2     ■ 

73-2 
88.5 
98 


f. 


Gms.  m  C|H«(OH)N0b 
per  zoo  Gms.  Sat.  SoL 
.    inC«H»CHi. 


70.50 

79  •S7 

91 -43 
100 


39.6  4:63  64.8  16.44  78.5 

45.8  6  67.7  20.26  82.3 

48.9  703  71.5  33.16  88.8 

54  9"  74.5  46.93  951 

58  11.28  75.7  57.71 

DiNitro  PHINOL  CeHs.OH.(NO,),. 

100  gms.  abs.  methyl  alcohol  dissolve  6.3  gms.  C«Ht.OH.(NOs)s  at  19.5^ 

100  gms.  abs.  ethyl  alcohol  dissolve  3.9  gms.  CeHt.OH.(NOs)sat  19.5^.  (de  Bniyn,  '93.) 


PHENOLS 
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Frbbzing-point  Data  (Solubility,  see  footnote,  p.  i)  Arb  Givbn  for 
Following  Mixtures  Containing  Substitutbd  Phenols. 


(HoUemaii  and 


.  X91I J 


4< 
II 


II 
II 


II 


II 


o  Bromophenol  +  p  Bromophenol. 
o  Chlorophenol  -f  P  Chlorophenol. 
o  lodophenol  +  P  lodophenol. 
s  Tribromophenol  +  s  Trichloroj^enol. 
2.4.6  Tribromophenol  +  Acetyl  tribromophenol. 
o  Chlorophenol  +  Quinoline. 
*^  +  Pyridine. 

o  Nitrophenol  -f  Acetyl  o  Nitrophenol. 
o  Nitrophenol  -f  a  Dinitrophenol. 

*  4-  P  Toluidine. 

P  Nitrophenol  +  p  Nitrosophenol. 
Each  of  0,  m  and  p  Nitrophenol  +  Dimethylpyrone. 

^  +  Picric  Add. 

+  Sulfuric  Acid. 

+  Urea. 
2.4  Dinitrophenol  +  Dimethylpyrone. 

PHENOLPHTHALEIN  (C«H40H),CO.C«H4CO. 

ioogms.HiO  dissolve   0.0175  gm.  phenolphthalein  at  20^ 

(Acree  and  Slagle,  1909.) 
0.04        "  "  at  20-25*.   (Dehn,*i7.) 

Pyridine  "     796.        gms. 

aq.  50%  pyridine     "     300 

PHENYL  ALANINE  a  C«HsNHCH(CHt)COOH. 

Data  for  the  solubility  of  phenyl  alanine  in  aqueous  salt  solutions  at  20* 
given  by  WUrgler  (191 4)  and  Pfeiner  and  WUrgler  (1916). 

PHENYLENE  DIAMINES  o,m,SLndp.    C«H4(NH0s. 

SCH.UBILITY  IN  Water  at  20**.     (Vaubd,  1895.) 

100  cc.  sat.  solution  contain  23.8  gms.  m'CeH4(NHt)i,  dn  of  sat.  sol.  ^  1.0317. 
100  cc.  sat.  solution  contain    3.7  gms.  p  C«H4(NHi)s,  dn  of  sat.  sol.  »  1.0038. 

Ratio  of  Distribution  between  Water  and  Benzene  at  25*. 

(Farmer  and  Warth,  1904.) 


(KQster  and  WQifel.  Z9a|-«s0 

(Boeseken,  1912.) 

(Bmnley,  19x6.) 
If 

(Boea^en,  191  a.) 
(CiomptoB  and  Wfaitdy,  Z895O 
(Pawlemki,  1893;  Phil^,  1903^ 
(Jaeger,  1908.) 
(Kendall,  i9Z4a.) 
(Kremann  and  Rodenis,  Z906O 
(Kendall  and  Oiipenter,  1914.) 
(Kremann  and  Rodenis,  1906.) 
(Kendall,  19x44.) 


u 
II 


Results  for  0  Phenylene  Diamine. 

cone.  CaHc 


Gms.  0  C:cH4(NH|)s  per: 

— -*■ 


-N  Ratio 


so  cc.  CtH«.        1000  cc.  HfO.  cooc-  ^^ 

0.0273  0.9818  0.556 

0.2040         7  5470  0.541 

PHENYL  HYDRAZINE  CH.NH.NH,. 

Reciprocal  Solubility  of  Phenylhydrazine  and  Water,  Detbrionsd 
BY  THE  Freezing-point  Method.    (Bianksma,  x9xa) 


Results  for  m  Phenylene  Diamine. 

(ins.  «  CeH4(NH,),  per:  cone.  CJi^ 

*  \  Ratio ^^« 

50CC.CA.        loooccH^.  concHiO 

0.0828      9.088       0.182 
0.0463      5.260       0.176 


f. 


Gms. 

CJI»NH.NH« 

per  100  Gms. 

Sat.  Sol. 


SoUd  Phase. 


r. 


Solid  Phue. 


+ 


O 

0.3 
0.6 

0.7 

I 

7 
II. 6 

IS 
16.8 

19.6 


o 
2.2 

3-9 
4.6 

4.7 
6 

7 
8 

9.6 

10.9 


Ice 


<f 


«i 


tt 


Gms. 
CANH.NH« 
per  xooGms. 

Sat.  Sol. 

60.1  QH»NHJ«B«.|H^ 
64.2 

7S 
79.2 


t« 


u 


if 


19.8 

20.4 

21.8 
+CANH.NHa.|HtO    23 
C«H»NH.NH..iH,0  24.2 

26.1 
26.2 

25-7 
23.2 

17 
16.6 

19.6  m.  pt.  100 

Between  the  concentrations  10.9  and  60.1,  two  liquid  layers  are  formed, 
p.  487. 


14 


€t 


« 


tt 


tt 


837 
92.3 

93-7 
97.2 

98.8 
99 


tt 


tt 


tt 


tt 


tt 


tt 


CsH|NH.NH| 
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Reciprocal  Solubility  of  Phenyl  Hydrazine  and  Water.  (Con.) 

The  temperatures  of  sej^ration  into  two  liquid  layers  of  mixtures  containing 
from  10.9  to  60  per  cent  CeHtNH.NHs,  are: 


t*of 

Gms.  CANUNH. 

t*of 

Gms.  C|T^NH.NH|       ^.  | 

Gms.  CANH.NH» 

Sepantkm. 

per  zoo  Gms. 
Mixture. 

Sepaiatkni. 

per  xoo  Gms.       c^-.*:-- 
Mixture.          Separation. 

per  100  Gms. 
Mixture. 

19.8 

II. 6 

54-6 

29.7                50.6 

48.9 

34 

13.8 

55.1     . 

31 -4            50 

SI-2 

45 

16.5 

55^2  cnt. 

t.        33-6           .46 

53S 

49-4 

18.7 

55-2 

36.9           44.2 

S4-7 

52.4 

21.9 

55 

39-3           39-6 

56.7 

54 

25.2 

54 

41.7            24 

595 

54.4 

28.3 

52.6 

46               19.8 

60.1 

Additional  data  for  concentrations  of  CeHsNH.NHs  above  60  per  cent,  are  given 
by  Oddo  (1913). 

Benaoyl  PHENYL  HTD&AZINE  CHsNH.NHCtHsO. 

Solubility  in  Aqueous  Alcohol  at  25*. 

(Hollomn  and  Antusch,  1894.) 

Vol.%        ^;?2??^      Sp.Gr.  Vo!.%        ^"fj^l"?^       Sp.  Gr. 

AJcohJ.  "SiJStf  Sofutioos.  Alcohol  I^^«-  sXtions. 

ICO  2.39         0.793  80  1.59         0.859 

95  2.43  0.814  70  1.08  0.884 

93  3  0.822  SS  051         0.917 

90  2.26         0.831  40  0.16         0.946 

The  above  results  give  an  irregular  curve.  See  remarks  under  a  acetnaph- 
thalide,  p.  13. 

CO        '       H 
Phthalyl  PHENYL  HYDRilZmE  C«H«<       >N.N<' 

CO  CH 

Phthalyl  PHENYL  Methyl  HYDRAZmE  CeH4<^       >N.N< 

^  CO  '^         ^  CH,. 

Very  careful  determinations  of  the  solubilities  of  the  enantrotropic  forms  of 
these  two  compounds  in  alcohol,  chloroform,  ethyl  acetate,  acetone,  benzene  and 
in  methyl  alcohol  are  given  by  Chattaway  and  Lambert  (191 5).    See  also  p.  312. 

Acetone  PHENYL  HYDRAZONE  (CHs)sC.N,HC«H5. 

Data  for  the  System  Acetone  Phenyl  Hydrazone  +  Water  Are  Given 

BY  Blanksma  (1912). 

The  following  results  were  obtained  for  the  solubility  of  (CHt)«C.Ns.HCeHt.HsO 
in  water. 

Ao  Gms.  (CH|)sC.NfHCiH|  c^i.  j  pu^u^ 

^'  per  xoo  cc.  Solution.  ^"°  *^"**' 


O  0 .  090  (CHa)sC.Ns  HC1H..H/) 

IS  0.187 

32.8  0.412 


u 
(I 


DibromoFHENYL  8ELENIDE  and  TELLURIDE  (C6Hi)sSeBrs,(GH5)sTeBrs. 

Data  for  the  solubility  of  mixtures  of  dibromophenyl  selenide  and  dibromo- 
phenyl  tellucide  in  benzene  at  21^  are  given  by  Pellini  (1906). 

PHLOBOCFLUCINOL  1.2.3  C6Hs(OH)«.2H,0. 

100  gms.  H2O  dissolve     i  .13  gms.  phlorogludnol  at  20-25^.  (Dehn,  '17.) 

^'      pyridine  "      296 

"     aq.  50%  pyridine     "      134 
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PH08PH0  MOLYBDIC  ACID  P,0..2oMoO,.52HA 

Solubility  in  Ether.    (Parmentier.  1887.) 

t*.  o\  8.x*.         X9.3*.         aJA"'  32.gr- 

Gms.  Add  per  100  gms.  Ether         80.6    84.7    96.7     103.9    ^^-9 

PHOBPHOBini  P.  (yellow) 

Solubility  in  Bbnzbnb. 

(Christomanos  —  Z.  anorg.  Ch.  45*  136,  ^5.) 

40        Cms.  P  per    Sp.  Gr.  of  40       Gms.  Poer     Sp.  Gr.  of  ^o      Gnu.  P  per 

*  '    xooGma.CeHe*  aoltttioa.  ^  *    boo  Gms.  CA-   Soludon.  ^  *  zooGms.CeHc 

o  1. 513  ...  23  3.399  08875  50  6.80 

5  1.99  ...  25  3.70  0.8861  55  7.3a 

8  2.31  0.8990  30  4.60           ...  60  7.90 

10  2.4  0.8985  35  5.17           ...  65  8.40 

15  2.7  0.894  40  5.75           ...  70  8.90 

18  3.1  0.892  45  6. II           ...  75  9.40 

20  3.2  0.890  81  10.93 

Solubility  op  Phosphorus  in  Ether. 

(Christomanos.) 
Gms.  P  per       c,.  r r  «#  Gms.  P  per  e«  rr  /*f  Gna.  t*  per 

(CH5>aO.        Solutions.  {C^U^,      Solutions.  (CH,)*©. 

o   0-434     ...      15  0.90  0.723  28  1.60 

5   0.62     ...      18  1. 01  0.719  30  1.7s 

8   0.79    0.732     20  1.04  0.718  33  1.80 

zo   0.85    0.729     23  1. 12  0.722  35  2.00 

35  1-39  0.728 

Solubility  of  Yellow  Phosphorus  in  Several  Solvents  at  15*. 

(Stich,  1903.) 

soiv«t.  <^isSiir°~ 

Almond  Oil  i .  25 

Oleic  Add  1.06 

Paraffin  1.45 

Water  0.0003 

Acetic  Add  (96%)  o .  105 

Solubility  of  Phosphorus  in  Carbon  Disulfidb. 

(Cohn  and  Inouye,  1910.) 

Gms.  P  Gms.  P  Gms.  P 

tf.      per  100  Gms.        t".      per  xoo  Gms.        C".     per  100  Gma. 

Sat.  Sol  Sat.  Sol.  Sat.  Sol. 

—  10  31.40  ""3-5         66.14  o  81.27 

-7-5  35-85  -3-2  7172  +5  86.3 

-5  4195  -2.5  75  10  89.8 

The  above  determinations  were  made  with  very  great  care.    The  authors  show 
that  the  previous  determinations  of  Giran  (1903)  are  inaccurate. 

100  gms.  alcohol  ((i =0.799)  dissolve  0.31 2  gm.  P,  cold,  and  0.41 6  gm.,  hot.  (Budmer ) 
100  gms.  glycerol  (du  —  i,2$6)  dissolve  0.25  gms.  P  at  15-16°.    (Ossendowski.  1907.) 
Red  phosphorus  is  completelv  insoluble  in  turpentine  even  up  to  270**  provided 
the  determination  is  made  without  access  of  air  (sealed  tube).    If  air  is  not  ex- 
cluded a  portion  of  the  red  phosphorus  may  be  converted  to  yellow  phosphorus 
which  would  dissolve.  (Cobon,  1907.) 


4^9  PHOSPHORUS 

RsaPROCAL  Solubility  op  Phosphorus  and  Sulfur,  Determined  by 

THE  Synthetic  (Sealed  Tube)  Method. 

(Ginn,  x9lo6.) 

(Mixtures  of  P  and  S  were  sealed  in  small  tubes  and  first  heated  to  about  200^ 
to  cause  combination.  They  were  then  cooled  to  the  solidification  point  and 
gradually  heated  to  the  temperature  at  which  the  last  crystal  disappeared.  The 
following  results,  which  were  read  from  the  diagram,  show  the  eutectics  and 
maxima  of  the  curves.) 

Eutectics.  Maxima  of  Curves. 

M  Mols.  %  S  in 

•  •  Mixture. 

-40  33-5 

+46  50 

230  67 .  s 

243  75 

Additional  data  for  this  system  are  given  by  Boulouch  (1902  and  1906)  and  by 
Helff,  1893. 

PHOSPHOBUS  SULFIDES  P4S,,  P«S7,  P«Sio. 

Solubility  in  Carbon  Disulfide,  Benzene,  and  in  Toluene. 

(Stock,  Z9IO.) 


S«lidPhue. 

r. 

Mixture. 

Solid  Phase. 

P4S.+P, 

+167 

43-6 

PA 

PiSi+PfS, 

296 

60.8 

PA 

PtS,+P,S, 

272 

72.1 

PA 

P«S,+PS, 

314 

86.1 

PS. 

Gms.  PA  P«r  100  Gms.: 

Gms.  P4S7  per  xoo 
Gms.CS|. 

Gms.  PjSif  per  xoo 
Gms.CS|. 

•  •             r 

CS,. 

■> 

—  20            11. 1 

•  •  •                         •  •  • 

•    •    • 

0.083 

0            27 

•  •  •                         •  •  • 

o.oos 

0.182 

+  17          100 

2.S             3125 

0.0286 

0.223 

80 

II. I 

... 

•  •  • 

no 

15.4 

•  •  • 

•  •  • 

PHOSPHOBIC  ACID  (ortho)  H,PO«. 

Solubility  in  Water. 

(Smith  and  MeDzies,  1909.) 

(The  sat.  solutions  were  analyzed  by  titration. 

The  mixtures  ^ 

were  constantly 

stirred  for  %t  least  two  hours.) 

• 

m 

GiiB.HaP04 
V.       per  100  Gms. 

Solid  Phase. 

f. 

Gms-HJ^ 

per  xoo  Gms. 

Solid  Phase. 

Sat.  Sol. 

Sat.  Sol. 

~8i*       62.9 

Ice+aHaP04.H|0 

24.38 

94.80      xoH«P04.H«0 

-16.3     76.7 

aHJ»0«.H«0 

24.40 

94.84 

« 

+  0.5     78.7 

<( 

24.81 

94.95 

« 

14.9s       81 -7 

tt 

25.41 

95.26 

u 

2403       85.7 

ft 

25.85 
26.2* 

95.54 

<l 

27            87.7 

tt 

... 

-^BJKK 

2915^     90.5 

w 

26.23 

95.90 

HiPO* 

29-351     91 -6 

M 

27.02 

95.98 

M 

28.5         92.5 

(( 

29.42 

96.15 

M 

27            93-4 

M 

29.77 

96.11 

M 

2S-4         941 

tt 

37.65 

97.80 

M 

23. S* 

"  +ioHa»04.HjO 

39.35^ 

98.48 

H 

24.11       94.78 

ioH|P04.H^ 

42.301 

100 

M 

•  Eutec. 

t  M. 

pt. 

Note.  —  The  results  of  Giran  (1908),  determined  by  the  freezing-point  method, 
are  shown  to  be  erroneous,  due  to  supercooling  which  would  result  from  failure  to 
induce  crystallization  by  inoculation. 

F.-pt.  data  for  mixtures  of  phosphoric  and  phosphorus  acids  are  given  by  Rosen- 
heim, Stadler  and  Jakobsohn  (1906). 


PH08PH0BIC  ACm  490 

PyroPHOSPHOBIC  ACID  H4PSO7. 

Solubility  in  Water.     (Ginm,  1908;  see  note  on  pnoeding  i»«e.) 


f. 

Gms.H«PAperzoo 
Gms.  Sat.  Sol. 

Solid  Phase. 

-75 

59 

Ice  +H4PA.x»HgO 

+26  m.  pt 

86.8 

H.PA.i|H<0 

23 

88.8 

+HJ»A 

61  m.  pt. 

100 

HJ»A 

HypoPHOSPHOBIC  ACID  HsPOt.HA 

100  cms.  sat.  solution  in  water  contain  81.8  gms.  HsPQi  at  the  m.  pt.,  62®,  of 
the  hydrated  compound,  HsPQ|.HiO.  (Roaenheim  and  Pritae,  Z90S.) 

PHTHALIC  ACIDS  CeH4(C00H)t,  o,  m  and  p. 

Solubility  of  Each  in  Water.    (Vaubei.  1895. 1899) 

Add.  i*.  Gms.  per  xoo  Gms.  Sohitioo. 

0  Phthalic  Acid  14  o .  54 

m  =  Isophthalic  Add  25  0.013 

p  =  Terephthalic  Acid  . . .  almost  insoluble 

Melting  Temperatures  of  Mixtures  of  o  Phthalic  Acid  and  Water. 

(Flaschner  and  Rankin,  1910.) 

(The  determinations  were  made  by  the  sealed  tube  method  of  Alexejew.) 
Wt.  %Acid                    14.4      28.2        39.6        49.3        75      100 
Saturation  Temp.           97**      iii-S**     121.2*'     130**        162**    231" 
Unstable  boundary  ...         27**  84° 

Solubility  of  0  Phthalic  Aero  in  Alcohol  and  in  Ether  at  15^. 

(Bouigom,  1878.) 

Gms.  C|H4(C00H)t  o  per  loo  Gms. 
Solvent.  /  *  s 

Solution.  Solvent. 

Absolute  Alcohol  9  •  i  S6  1 1 .  70 

90  per  cent  Alcohol  10 .  478  10 .  08 

Ether  0.679  0.684 

Solubility  of  0  Phthalic  Aero  in  Alcohols,    cnmofeiew,  1894.) 

Gms.  0  Gms.  • 

per  xoo  oms.  per  xoo  Gms. 

Sat.  SoL  Sat.  Sol. 

Methyl  Alcohol    —  2         1 5 .  i        Ethyl  Alcohol  21.4    1 1 .  65 

"  "         +19  19.5        Propyl  Alcohol      —  3  3.42 

+21.4      20.4  "  "         +19         5.27 

Ethyl  Alcohol      -  2  8.2  "  "  22  5.54 

+  19  "  "  "  23  S.70 

Distribution  of  0  Phthalic  Aero  and  of  m  Phthalic  Aero  (Isophthalic) 

BETWEEN  Water  and  Ether  at  25^.      (Chandler.  1908.) 

Results  for  0  Phthalic  Acid.  Results  for  m  Phthalic  Acid. 

Mols.  0  CA(C00H)s  Ratio  for       Mols.  m  C|[l4(C00H),  Ratio  lor 

,            P^y^^                Ra^-  ^ST                 ^^^r-'  RatioJ.  UgSf 

^0  Layer,  a.  Ether  Layer,  ft.  Acid.  H|0  Layer,  a.  Ether  Layer,  ft.                         Add. 

0.0261          0.0323         0.809  0.637  0.000398       0.0485  O.082X  0.0359 

O.O131          0.0150         0.873  0.645  0.000272       0.0288  0.0943  0.035a 

0.0085          0.0091         0.932  0.667  0.000263       0.0279  0.0944  0.0350 

0.0056         0.0056         1.006  0.635  0.000252       0.0266  0.0949  0.0341 

Ratio  of  solubilities  of  Phthalic  acids  in  olive  oil  and  water  at  25*. 

(Bfieseken  and  Waterman,  19x1, 1913.) 
o  Phthalic  acid,  solubility  in  oil  -r  solubility  in  HtO  »  o.oi. 
p  Phthalic  acid  (Terephthalic),  solubility  in  oil  +  solubility  in  H2O  »  9.^2. 
100  gms.  95%  formic  acid  dissolve  0.55  gm.  p  phthalic  acid  (Terephthalic)  at 
20.2^  (Aachan.  19x3^ 
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ACIDS  oand«(Iso)  CeH,(NO,)(COOH),. 

SOLUBIUTY  OF  THE  SEVERAL  NiTRO  PhTHALIC  AcIDS  IK  WaTER  AT  25*. 

(Holleman  and  HuidDga,  1908.) 

•  Gms.  Add 

Acid.  M.  pt.  per  100  Gms. 

Sat.  Solution. 

a  Nitro  Ortho  Phthalic  Acid  220  2 .048 

B      "         "  "         "  164-166  very  soluble 

Symmetrical  Nitro  Iso  Phthalic  Acid  (anhy.)       255-256         0.220 

"    (hydrated)  255-256         0.157 
Asymmetrical    "  "  "  245  0.067 

Vicinal  "  "  "  300  0.216 

The  authors  also  give  several  tables  showing  the  solubility  of  one  of  the  above 
compounds  in  aqueous  solutions  of  another.  These  data  are  made  the  basis  of 
an  ingenious  solubility  method  for  determining  the  composition  of  unknown 
mixtures  of  these  compounds. 

PHTHAUC  ANHYDRIDE  CeH4<^3>^' 

Solubility  in  Water. 

(van  der  Stadt,  1903.) 

All  determinations,  except  first  three,  made  by  the  Synthetic  Method.    See 

Water.  Solution.  ^•«4^-  Water.      Solution.     CgH40,. 

o     0.00295  0.00295  0.00036  189.5   1076  91.66  56.73 

25       0.6194    0.6150    0.0754    188.8    1265   92.68   60.63 

50     1.630    1.604  0.198  187.1  1474  93.65  64.22 

I3S-9  94.3  48.54  10.30  181. 8  2332  95.88  73.95 

165.4  210  67.75  20.36  176.2  3334  97.07  80.23 

1794  3193  76.13  27.98  169.4  5745  98.28  87.49 

186.2  449.6  81.81  35.37  130.9  37570  99.72  97.89 

189.6  546.1  84.50  39-93  131  83010  99.86  99.02 

191  821.5  89.19  50  131. 2  00  100  100 

190.4  863.4  89.62  51.24 


SOLUBILITT  OF  PhTHALIC  ANHYDRIDE  IN  CaRBON   DISULFIDE. 

(Arctowski,  ZS95;  Etard,  1894.) 


r. 

Gnut.  CsHA 

per  100  Gms. 

Solution. 

f. 

Gmii.  CsHA 

per  xoo  Gma. 

Solution. 

f. 

Gms.  CtH«Ob 

per  100  Gms. 

Solution. 

—  112.5 

0.013 

+  10 

0.3 

70 

2.3 

-93 

0.013 

20 

0.7 

90 

3.7 

-77-S 

0.016 

30 

0.8 

100 

s 

-40 

0.03 

40 

1.2 

120 

8 

—  20 

0.06 

SO 

1-3 

140 

13-3 

—  lO 

O.IO 

60 

1-7 

160 

20.7 

0 

0.20 

180 

30.2 

100  gms.  95%  formic  acid  dissolve  4.67  gms.  phthalic  anhydride  at  19.8^. 

(Aschan,  1913.) 

100  gms.  pyridine  dissolve  83.5  gms.  phthalic  anhydride  at  20-25^   (Dehn.  19x7.) 
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PHTHAUBIIDE  0  CeH4  <  (CO)s  >  NH. 

100  ems.  HiO  dissolve   0.06  gm.   phthalimide  at  20-25^  (Ddm,  zsir-) 

"       pyridine  "       14.15  gms. 

"       aq.  50%  pyridine      "        774    " 

PHTHALONIC  ACID  COOH.aH4.CO.COOH.2HsO. 

100  gms.  sat.  solution  in  water  contain*64.4  gms.  anhydrous  acid  at  15^  Sp.  Gr. 

of  sat.  solution  =>  1.243.  '  (Tcheniuu:.  1916.) 

Amide  of  PHTHALXDBCABBOXTLIC  ACID  aH4<rS^^^^"'^  >0  (m.  pt. 

185.5°).  ,  ^" 

100  gms.  HsO  dissolve  0.132  gm.  of  the  acid  at  16.2^  and  5.7  gms.  at  b.  pt. 

(Tcheraiac,  19x6.) 

PHTSOSTiaMINE   (Eserine)   CuHuNtOs. 

Water  dissolves  only  traces  of  physostigmine.  100  ems.  of  a  solvent  composed 
of  3  gms.  HtBOt  per  100  cc.  of  aq.  50%  glycerol  dissolve  2.5  gms.  CitHsNiOs  at 
room  temp.  (Banmi  and  Boriinetto,  191  x.) 

PHTSOSTiaMINE  SALICYLATE  C«H4(OH}COOH.C»HsiNiOs  and  Physo- 
stigmine  Sulfate  H|S04(CiiHsiNtOi)s* 

Solubility  of  Each  in  Water,  Alcohol,  etc. 

(U.  s.  p.  vm.) 

„  ,  . .  Gms.  per  100  Gms.  Solvent. 

Sdvent.  t^.  ,  *  > 

Salicylate.  Sulfate. 

Water  25  1.38  very  soluble 

Water  80  6.66  " 

Alcohol  25           7.87  " 

Alcohol  60  25  " 

Chloroform  25  11. 6  " 

Ether  25  0.57  0.083 

Methylphenyl  PICRABODES. 

Solubility  in  Ethyl  Alcohol  at  i8*. 

(Hantsach,  iQiz.) 

100  CC.  CsH«OH  dissolve  0.32  gm.  of  the  isomer  melting  at  loS*. 
100  cc.  CsH«OH  dissolve  0.42  gm.  of  the  isomer  melting  at  128^ 

PICBIC  ACm  CfHt.OH.(NOi)t  1.2.4.6. 

Solubility  in  Water. 

CDdinakl  —  Bcr.  d8»  1836,  '05;  FuuUaj  —  J.  Ch.  Soc.  8x,  zaig»  'oa^ 


t*. 


Gms. 

C«H,I 

ilsOr  per  100 

Grams 

Cms.  CaHsN^  per  xoo  Grams 

Solution. 

Water. 

Solution. 

Water. 

0     0.67 

(D.) 

0.68  (D.) 

1 .05  (F.) 

60      2.77  (D.) 

2.8l(D.) 

3.17  CF^ 

10         .80 

0.81 

1. 10 

70    3-35 

3-47 

3-89 

20      1 .  10 

J. II 

1.22 

80      4.22 

4.41 

4-66 

30      I.3S 

1.40 

^'11 

90    S-44 

S-72 

S-49 

40      1.7s 

1.78 

1.98 

100    6.7s 

7.24 

6.33 

50     2. IS 

2.19 

2-53 

Dolinski  does  not  refer  to  the  previous  determinations  of  Findlay. 

100  gms.  HsO  dissolve  1.525  gms.  CfHs.OH.(NOi)t  at  30^  and  1.868  ems.  at  40*. 

(KarphB,  1907.) 

100  gms.  HaO  dissolve  1.45  gms.  C«H|.OH.(NOi)i  at  20^  (Sisley.  190a.) 

100  gms  H2O  containing  5  gms.  HsSOi  per  liter,  dissolve  0.61  gm.  C«HiOH(NOft)t 

at  20^  (Skley,  xgos.) 

100  gms.  ethyl  alcohol  dissolve  8.37  gms.  C«HiOH(NOi)t  at  22^  (Timofeiew,  1894-) 
too  gms.  methyl  alcohol  dissolve  22.5  gms.  C«HsOH(NOs)t  at  22^.  " 

100  gms.  propyl  alcohol  dissolve  3.81  gms.  C6H»0H(N0i)i  at  22*.         " 
100  gms.  95%  formic  acid  dissolve  io.83gms.  CfHsOH(NOi)iat  19.8^  (Aacfaan,  Z9X3) 
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Solubility  op  Picric  Acid  in  Watbr  and  in  Aqueous  Salt 

Solutions  at  25^ 

(Levin  ~Z.  pbyaik.  Ch.  55,  520,  '06.) 

One  liter  of  aqueous  solution  contains  0.05328  gram  mols.  *  12.20 
grams  C.Ha.OH(NO,)i  at  25^ 

Cm.  Mob.  Salt  Gram  Mob.  Picric  Add  per  liter  in  Aq.  Solntioos  of: 

perliCcT.      ''- 


O.OI 
0.02 
0.05 
0.07 
O.IO 
0.50 
1. 00 


Naa. 
0.05524 
0.05559 
0.05729 
0.05862 
0.05902 
0.0790 
O.I180 


NaNOs. 
0.05529 
0.05872 
0.06632 
0.07093 
0.07670 


NaiSOi. 
0.05604 

o  05872 

0.06632 
0.07093 
0.07670 


0.05480 
0.05558 
0.05703 
0.05878 
0.06132 


.  •  k 


IisSO«. 
0.05661 
0.06053 
0.06691 
0.07013 

0.07437 
0.123 

0.149 


NH«a. 

0.05487 
0.05540 
0.05771 
0.05865 


Gm.  Mob. 
Salt  per  liter. 

O.OI 
0.02 
005 
0.07 
O.IO 
0.50 
1. 00 


Gruns  Picric  Add  per  liter  in  Aq.  Solutions  of: 


Naa. 
12.66 

12.74 

13.12 

13 -43 

13-52 

18.09 

26.98 


NaNOs. 
12.67 

13 

16 
17 


45 
19 
25 
57 


NasSO*. 
12.83 

45 


13 

15 
16 

17 


per  liter. 
O.IO 
0.25 
050 
1. 00 


Gm.  Mob. 

0.05202 
0.04978 
0.0482 
0.0443 


Gma. 

11.92 
11.40 
11.04 
10.15 


19 
25 
57 


liQ. 

"•55 

12.74 
13.06 

13 -47 
14.05 


IixSO«. 
12.97 

13-87 

15 -33 
16.06 

17.04 
28.18 

34-14 


NKua. 


"57 
69 

22 

44 


12 

13 
13 


Solubility  in  Aq.  Cane  Sugar. 

Gm.  Mob.   Picric  Ac.  per  liter  Solution. 
Sugar 


Solubility  in  Aq.  Grape  Sugar. 


Sp.  Gr. 

Solution. 

I. 0122 
1 .0319 
1.0654 
I. 1294 


Gm.  Mob. 
Grape  Susar 
per  liter. 

O.IO 

0.25 

0.50 

1. 00 


Picric  Add  per  liter  Sol. 


G.Mob. 

0.0530 
0.0521 
0.0509 
0.0474 


Gma. 
12.14 
"•93 

11.66 
10. 86 


Solubility  op  Picric  Acid  in  Absolute  Alcohol. 

(Behrend  —  Z.  phystk.  Ch.  lo^  365,  '9'.) 

xoo  gms.  sat.  solution  contain  5.53   grams  CeH,Na07  at  12.3%  and 
5.92  grams  at  14.8^.     Sp.  Gr.  of  the  latter  solution  —  0.8255. 


Solubility  of  Picric  Acid  in  Benzene. 

(FindkjO 


Gms. 

Mob. 

Gnu. 

Mob. 

t*. 

CHsNiOr 

C«H,N<0t 

*•. 

CrfliNiO, 

CeH.N,OT 

1 

per  100 
Gms.QHa. 

per  xoo 
Mob.r6Ht. 

per  100 

per  100 
Mob.CeHf. 

5 

3  70 

1.26 

38.4 

36.15 

8.88 

10 

S-37 

1.83 

45 

33  57 

11.40 

»S 

7.29 

2.48 

55 

50-65 

17.21 

ao 

9  56 

3 -25 

58.7 

58.4a 

19.83 

as 

12.66 

4  30 

65 

71-31 

24.20 

* 

36.5 

13-51 
21 .38 

460 
7.26 

75 

96.77 

32.92 

PICBIC  Acm 
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S(x.uBiLiTT  OF  Picric  Acid  in  Aqueous  Solutions  of  Hydrochloric 

Acid  at  25®. 

(Stepanow,  1910.) 

(The  solutions  were  saturated  by  constant  agitation  at  constant  temperature. 
The  picric  acid  in  the  saturated  solutions  was  determined  by  evaporation  and 
weighing.    The  solubility  passes  through  a  minimum.) 


Mols.  HQ 

per  Liter. 

0.25 
0.50 

0.7s 

I 

1-47 
2.20 

2.94 


CAOH.(NOi),  per  Liter. 
. ^ 


Moh. 
O.OI16 
0.0079 
0.0062 

O.OOS4 
0.0050 
0.0051 
0.0057 


Cms. 

2.66 
1.80 
1.42 
1.24 

1. 14 

1. 15 
I-3I 


Mols.Ha 
per  Liter. 

3  67 
4.40 

S-I4 

S-5I 

5.87 
6.24 

6.61 


CtH,.0H.(N0|)i  per  Liter. 


Mds. 
0.0068 
0.0082 
0.0098 
0.0105 
O.OII5 
0.0123 
0.0125 


Cms. 

1.87 
2.26 
2.41 

2.65 
2.82 
2.86 


Solubility  of  Picric  Acid  in  Ether. 


(Bougault,  1905.) 

S<rfvent.  i*. 

Ether  of  Sp.  Gr.  0.721  13 

Ether  of  Sp.  Gr.  0.725  (0.8  pt.HjO  per  100)  13 

Ether  of  Sp.  Gr.  0.726  (i  pt.  H2O  per  100)  13 

Ether  saturated  with  HsO  15 

HtO  saturated  witli  Ether  15 


Cms.  C«H«N A  per  Liter* 
10.8         (B.) 
36.8 


u 


40 

51-2 
13-8 


€i 


100  parts  of  ether  dissolve  about  2.27  gms.  picric  acid  at  15**.       (S.  1905.) 

^      chloroform  "  "     2 

petroleum  ether        "  "     0.04    "  "      '      " 

100  gms.  sat.  solution  in  pure  ether  contain  5  gms.  picric  acid  at  20^.  (Sisky.  c9oaJ 
100  cc.  sat.  solution  in  pure  ether  contain  3.7  gms.  picric  acid  at  20**.  " 

100  gms.  sat.  solution  in  pure  toluene  contain  12  gms.  picric  acid  at  20^.  " 
100  cc.  sat.  solution  in  pure  toluene  contain  10.28  gms.  picric  acid  at  20^.  ** 
100  cc.  sat.  solution  in  pure  amy  1  alcohol  contain  i  .755  gms.  picric  acid  at  20^    " 


Distribution  op  Picric  Acid  at 

25®  bbtwbbn: 

Water  and  Amyl  Alcohol. 

Water  and  Toluene. 

(Herx  and  Fischer  — 

Ber.  37»  4747 

,'04.) 

(H.  and  F.  —  Ber.  38,  1x4a, 

'os^ 

MiUimob  C«HaN«Or 

Gms.  CeHtN^ 

Millimols  CeHiN»Or 

Cms.  CeHaNsOr 

per 

10  cc. 

per  ICO  cc. 

per 

10  cc. 
Toluene 

peri 

00  cc. 

Aq. 

Alcohol 

Aq. 

Alcohol 

Aq. 

Aq. 

Toluene 

lAyer. 

lAyer. 

Layer. 

Layer. 

lAyer. 

Layer. 

Layer. 

Layer. 

0 

•0553 

0.0930 

0127 

0.213 

0.075 

0.126 

0.172 

0.289 

0 

0920 

0 . 1850 

0.2II 

0.424 

0.109 

0.230 

0.250 

0.527 

0 

.1613 

0.4127 

0369 

0.946 

0.163 

0.482 

0-374 

1. 104 

0 

.1869 

0.5182 

0.428 

1. 188 

0.244 

1.026 

0-5S9 

2  351 

0 

.3161 

1.079 

0.724 

a -473 

0.389 

2-347 

0.891 

5-380 

0 

•4471 

1.638 

1.024 

3-753 

0.496 

3-747 

1-137 

8.586 

0 

.5624 

2.189 

1.288 

S-OI7 

0.583 

5 -135 

I  336 

11.770 

0 

.6423 

2-549 

1.472 

5-839 

Additional  data  for  the  distribution  of  picric  acid  between  water  and  amyl 
alcohol  and  water  and  toluene  at  20^  are  given  by  Sisley  (1902).  Very  irr^;ular 
results  were  obtained.  The  fact  that  the  colors  of  the  two  layers  are  different, 
was  taken  to  indicate  that  the  picric  acid  dissolves  in  a  different  molecular  form 
in  the  two  layers. 
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Distribution  op  Picric  Acid  at  25®  bbtwbbn: 


Water  and  Bromoform. 

(Hen  and  Lewy  —  Z.  Electrocfaem.  iz,  Sao.  V>sO 


Water  and  Chloroform. 

(H.  and  L.) 


AfiDimob  C6HsNK>r 
per  xo  cc. 

Cms.  CeHsNK>r 
per  xoocc. 

MQlimob  C«HaNK>r 
per  10  cc. 

Gma.  C«H^^ 
per  xoo  cc. 

Aq.      Bromoform 
LAfcr.       Lajer. 

Aq.      Bromoform 
lAyer.       Layer. 

Aq.        ChlorofGrm ' 
Lajct.       Layer. 

Aq.        Chloroform 
LAyer.        Layer. 

0.321      0.365 

0.736     0.836 

0.207      0.254 

0.474     0.582 

0.401      0.515 
0.47s      0-655 

0.919      1. 180 
1.088      1.501 

0.329     0.547 
0.488      1.09 

0.754      1.253 
1. 118      2.498 

0-575    0.871 
0.674    1. 14 

1-317    1-995 

1.54s      2.6X2 

0.561      I. 41 
0.588      1.53 

1.285      3.230 

1.348    3  505 

Distribution  of  Picric  Acid  bbtwbbn: 

Water  and  Benzene.    (Kurfloff,  1898.) 

Water  and  Ether  at  20* 

.     (Sjsley,  190a.) 

Mols.  Picric  Add  per  Liter: 

Cms.  Picric  Acid  per  Liter: 

Di9t.  Coef. 
2.63 

Aq.  Layer. 
0.0261 

r«H|  Layer. 
0.0940 

Aq.  Layer.     Ether  Layer. 
6.78           17.85 

0.0208 
0.0188 

0.0779 
0.0618 

3.74             6.70 
2.85             3.72 

1.79 
1.34 

0.0132 

0.0359 

0.85            O.II 

0.13 

0.0097 

0.0198 

o.io          o.<»i 

O.OI 

Data  for  the  distribution  of  picric  acid  between  water  and  mixtures  of  chloro- 
form and  toluene  at  25^,  are  given  by  Herz  and  Kurzer  (19 10). 

Frebzing-point  Data  (Solubilities,  see  footnote,  p.  i)  Asb  Given  for 

THE  Following  Mixtures: 


Picric  Acid  -f  Dimethylpyrone.  (Kendall,  1914) 

4- R^esorcinol.  (Philip  and  Smith,  1905.) 

4-  Thvmol.  (Kendall,  1916.) 

+  ot  Trinitrotoluene.  (Giua,  19x6.) 


4« 
41 
14 


MethylPICBIC  ACID  C«H(CH,)(OH)(NO,),.  1.3.2.4.6. 

Solubility  in  Aqueous  Solutions  at  25^.   (Kendall.  191  x.) 


Aq.  Solvent. 


Water 
"      +Ligroin 
"      -fToluene 

0.00895  wHCl 

0.01593  n  HCl 

0.01013  n  Picric  Acid 


Normality  of 

Dissolved 
Methvl  Picric 
Acid. 


Aq.  Solvent. 


Normality  of 

Dissolved 
Methyl  Picric 


;nyi 

Acid. 
0.0080 
0.01063 
0.01072 
0.02613* 


o .  0100      o .  01975  n  0  Nitrobenzoic  Add 
0.01019    0.00981  n  Salicylic  Acid 
0.01059    0.01393  »        "  " 

0.00641  HsO+ Excess  of  Salicylic  Acid 
0.00487 
0.00702 
normality  of  salicylic  add  +  methylpicric  add. 

PICBOTOZIN  CioHmOu. 

100  gms.  HjO  dissolve     0.41 +gm.  picrotoxin  at  20-25®.  0>thn,  1917.} 

pyridine  dissolve  102         gms.  "  " 

aq.  50%  pyridine       "         81 

PIMIUC  ACID  (CH,)»(COOH)s. 

Distribution  between  Water  and  Ether  at  25^    (Chandler,  1908.) 


u 


n 


Mols.  (CH|)i(C00H)s  per  Liter. 


Aq.  Layer,  a. 
0.00998 
0.00702 

o.(x>48o 

0.00284 
0.00179 


Ether  Layer,  b, 
0.01407 
0.00979 
0.00667 
0.00380 
0.00253 


Dist.  Coef.  ^ 

0.709s 
0.7170 

0.719s 
0.7480 

0.707s 


Dist.  Coef. 

Corrected 

for  Ionization. 

0.670 
0.670 
0.663 
0.663 
0-653 


PILOGABPINI 
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PILOCABPINE  CiiHieNiOs. 

100  cc.  oil  of  sesame  dissolve  0.3142  gm,  CuHieNsQi  at  20**. 


(ZaUu.  1910.) 


PILOCARPINE   HTDBOCHLOBIDE   CiiHi«NsOs.HCl,    Pilocarpine   Nitrate 
CuHieN,Oi.HNO,,  and  Piperine  CitHlNO,  in  Several  Solvents. 

(u.  s.  P.,  vm.) 


Solvent. 

Water 

Alcohol 

Alcohol 

Chloroform 

Ether 


r. 

25 

25 
60 

25 

25 


Gms.  per  100  Gms.  Solvent. 


CuHMNAJaCl.      CuHwNAHNQi.       'CdH,,NQ|. 

333 

4.35 
9.09 

0.18 


PDTACOLra  CHt.CO.C(CHt)t. 

Solubility  in  Water  and  in  Aq.  Acs' 

Per  cent  Acetone 
in  Solvent. 

o  (=  pure  HjO) 
20 

33 

50 
60 

PINBNE  HTDBOCHLOBIDB  CioHie.HCl. 

100  gms.  95%  formic  acid  dissolve  1.2  gms.  CioHu.HClat  i6.8^  (Asduu,  19x3.) 

PIPECOLINE  CtH9(CH,)NH  d  and  /. 

F.-pt.  data  for  mixtures  of  d  and  /  pipecoline  are  given  by  Ladenburg  and 
Sobecki  (1910). 

PIPBBIDINE  CH,<(CH,.CH,)j>NH. 

Distribution  between  Water  and  Benzene  at  Ord.  Temp.  (Georsievics.  19x5-) 


25 

insoluble 

1.66 

6.66 

6.2 

22.7 

.  .  • 
*  .  • 

58.8 
2.8 

NE  AT   15®. 

(Ddange,  1908.) 

cc.  PinacoUn  Dissolved 
per  xoo  cc.  Solvent. 

• 

2.44 

3*47 
6.06 

9.09 

14.27 

Gms.  Piperidine  per: 

Gms.  Piperidine  per: 

25  cc.  H/D  Layer.       75  cc.  C«Hi  Layer. 

35  cc.  H|0  Layer. 

— > 

75  oc  CtH«  Layer. 

0.1573                  0.4127 
0.256                    0.674 
0.409                     1.088 
0.674                     I    746 

0.891 
1.299 
1. 712 

2-339 

3  589 
4.789 

PIPERIDINE  HTDBOCHLOBIDE 

CH,  <  (CH,.CH,),>  NH.HCl. 

S(H.UBILITY  IN  Several  Solvents.    (Freundlich  and  Richards,  xgxa.) 

Solvent 

Water 

f. 
0 

Mob.  Piperidine 
Ha  per  Liter. 

4.87 

25 

Tetrachlor  Ethane  (sat.  with  H|0)              0 

0.13 

u 


tt 


Nitrobenzene 
Benzene 


it 


25 
25 
25 


0.29 

0.00543 

0.00102 


MethylPIPEBIDINES  2-,  3.,  4-,  n  Methyl,  etc. 

^  Data  for  the  reciprocal  solubility  of  2-methylpiperidine  and  water,  3-methyl- 
piperidine  and  water,  4-methylpiperidine  and  water,  nitrosopiperidine  and  water 
and  for  n-methylpiperidine  ancf  water,  determined  by  the  synthetic  (sealed  tube) 
method  of  Alexeieft,  are  given  by  Flaschner  and  MacEwan  (1908)  and  by  Flasch- 
ner  (1909)  and  (1908).  Similar  data  for  n-ethyl piperidine  and  water  and  for  n- 
propylpiperidine  and  water  are  given  by  Flaschner  (1908). 
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PIPEBIDINE8 


oa'Diphenyl  PIPEBIDINE8  CitHuN. 

SOLUBILITIBS  OF  THB  ACID  SALTS  OF  aa*  DiFHBNYL  PiFERIDINB  AND  OF  ISO  OuJ 

DiFHENYL  PiFERIDINE  IN  WaTBR  AT  25*^. 


(Schdltz,  190X.) 

PimriHine  B 

Gms.  per  zoo 

Gms.  Sat.  S<dution: 

*  »\wiw  wiiiir  0 

HCl  Salt. 

HBrSalt. 

HI  Salt.      H.S04  Salt. 

a,  oi  Diphenyl  Piperidine,  m.  pt  71*    0 .  85 

0.90 

O.I3 

6.31 

Iso  a,  a'  Diphenyl  Pipendine,  liquid          3 .  03 

I 

0.72    easily  soluble 

PIPESINE  CnHiiNOs. 

(See  also  under  Pilocarpine,  preceding  page. 

) 

Solubility  in  Several  Solvents. 

Solvent 

• 

X.             Gms.  CiyHitNOb  per 
zoo  Gms.  Solvent. 

Authority 

• 

Water 

20-25                  0 

.01            (Dehn,  zQzr.) 

Ethyl    Alcohol 

95                     2 

.  0               (Timofeiew,  Z894.] 

) 

Methyl       " 

95               4.4 

fi 

Propyl       « 

95               2 

.94 

M 

Trichlor  Ethylene 

IS               9 

.  83            (Wester  and  Bniios,  Z9Z4.) 

P)nridine 

20-25            22 

.46            (Dehn,  Z9Z7.) 

Aq.  50%  Pyridine 

20-25            II 

•39 

It 

PLATINUM  ALLOTS 

• 

SOLUBILITT  OF   PlATINUM   AlLOYS   IN   NiTRIC  ACID. 

(Winkler— Z.  anal.  Ch.  za,  369.  '74-) 

i 

ApproK.         Grama  Alloy  Dissolved  per  zoo  Grama  HNOs  Solntion  d 

ABof.                   L 

^ 

Ft  in  Alloy.           1^398  Sp.Gr. 

z.a98Sp.Gr. 

z.z9oSp.Gr.  z.398Sp.Gr4 

Pt  and  Silver 

10                   57 

44 

69 

37 

ii 

s             69 

57 

51 

35 

it 

25                62 

61 

69 

■     • 

a 

I                   75 

•  70 

76 

•     • 

Pt  and  Copper 

10                  46 

27 

II 

SI 

ti 

5                  36 

34 

14 

41 

u 

2-5               SI 

40 

30 

€t 

I                     52 

41 

37 

Pt  and  Lead 

10                    7 

9 

8 

u 

S                     8 

9 

10 

u 

2.5                        22 

17 

II 

it 

1+                         21 

18 

23 

Pt  and  Bismuth 

10                             14 

19 

4 

3 

it 

5                             21 

20 

6 

18 

a 

2-5                25 

42 

8 

.  • 

a 

I                     49 

64 

10 

•  . 

Pt  and  Zinc 

xo                    10 

II 

19 

5 

it 

S                   16 

12 

6 

II 

ii 

2.5             16 

24 

19 

.  . 

a 

I                    20 

32 

37 

.  • 

FLATUnXM   BBOMIDE  PtBr4. 

100  gnuns  sat.  aqueous  solution  contain  0.41  gram  PtBr4  at  20^. 

(Halberstadt  —  Bet,  17,  396a,  '844 

FLATIVIO   POTASSIUM   BBOMIDE   K,PtBre. 

100  grams  sat.  aqueous  solution  contain  2.02  grams  KaPtBre  at  20^. 

(Halbersudt; 
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PLATINIG    DOUBLE   CHLORIDES   of  Ammonium,  Caesium,   Potassium, 
Rubidium  and  Thallium.    (Data  for  each  separately.) 

Solubility  in  Water. 

(Crookefl  —  Chem.  News  g^  37*  aos,  '64;  Bunaen  —  Pogg.  Ann.  xx3»  337,  '6x0 

Gnma  per  xoo  Grams  Water. 


»-. 

(NHOiPtd*. 

CflsPtOo. 

KsPtOe- 

RbsPtOs. 

TlsPtCle. 

0 

•       •       • 

0.024 

0.74 

0.184 

•    •    • 

10 

0.666  (is») 

0.050 

0.90 

0   154 

0.0064(15^ 

30 

0079 

1. 12 

O.14I 

as 

4 

0.095 

1.26 

0.143 

30 

O.IIO 

1. 41 

0.145 

'     ... 

40 

0.142 

1.76 

0.166 

5° 

0.177 

2.17 

0203 

60 

0.213 

2.64 

0253 

70 

0.251 

319 

0.329 

80 

0.291 

3-79 

0.417 

90 

0.332 

4 -45 

0521 

100 

i.ai 

t 

0-377 

518 

0.634 

0.050 

Solubility  op  Potassium  Chloroplatinate  in  Water  and  in  Aqueous 
Solutions  of  Potassium  Chloride  and  of  Sodium  Chloride. 

(Archibald,  Wilcox  and  Buckley,  1908.) 


Solubility  in  Water. 

In  Aq. 

KCl  at  2o^ 

In  Aq.  NaCI  at  I6^ 

Gms.  K^PtCU 

Gm.  Mols. 

Gms.  KfPtCU 

Gm.  Mols.      Gms.  K«PtC]« 

t*.             per  zoo  Gms. 

KCl 

per  zoo  Gms. 

NaCI           per  100  Gno. 

H,0. 

per  Liter. 

Solvent. 

per  Liter.            Solvent. 

0              0.4784 

0.20 

0.0236 

0                     0.672 

10              0 . 5992 

0.25 

0.0207 

0.05             0.700 

20              0.7742 

0.50 

0.0109 

o.io         0.729 

30               I 

I 

0.0046 

0.25             0.758 

40          I.3SS 

2 

0.0045 

0.50             0.775 

60          2.444 

3 

0.0043 

0.75             0.791 

80          3. 711 

4 

0.0042 

I                     0.805 

100          5.030 

sat. 

0.0034 

2                     0.834 

Solubility  of  Potassium  Chloroplatinate  in  Aqueous  Solutions  of 
Methyl  Alcohol  and  of  Ethyl  Alcohol  at  20®. 

(Archibald,  WOcox  and  Buckley.  1908.) 


Wt.  Per  cent 

Gms.  K|PtC3« 

per  zoo  Gms.: 

Wt.  Per  cent 

Alcohol  in 

Solvent. 

Gms.  E«PtC]«  per  100  Gms.: 

Solvent. 

Aq.  CHK)H. 

Aq.  CH»OH. 

Aq.  CHiOH.       Aq.  CsH»OHI 

0 

0.7742 

0.7742 

50 

0.0625          0.0491 

s 

0.53s 

0.491 

60 

0.0325          0.0265 

10 

0.412 

0.372 

70 

0.0182           0.0128 

20 

0.264 

0.218 

80 

0.0124          0.0085 

30 

O.183I 

0.134 

90 

0.0038          0.0025 

40 

O.II65 

0.076 

100 

0.0027           0.0009 

100  gms.  aq.  8.2%  isobutyl  alcohol  dissolve  0.625  gm.  KsPtCU  at  20**. 

100  gms.  aq.  sat.  isobutyl  alcohol  dissolve  0.318  gm.  KsPtCU  at  20**. 

(Archibald.  WOcox  and  Buckley.  1908.) 

One  liter  of  55%  alcohol  dissolves  o.  150  gm.  (NHOiPtCUat  15-20®.  (Freseoitts,  1846.) 
76%       "  "      0.067    " 

95%       "  "      0.0037  " 


II 


II 


<i 


41 


II 


«« 
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Distribution  of  Platinum  Chloride  between  Water  and  Ether  at 

Ord.  Temp.    (Myiius.  191 1.) 

When  I  gm.  of  platinum  as  chloride  is  dissolved  in  100  cc.  of  aa.  10%  HCl  and 
shaken  with  100  cc.  of  ether,  o.oi  per  cent  of  the  platinum  enters  the  etheral  layer. 
If  water  is  used  instead  of  10%  HCl,  approximately  the  same  per  cent  of  Pt  enters 
the  ether  layer. 

100  cc.  anhyrdrous  hydrazine  dissolve  i  gm.  platinic  chloride,  with  formation  of 
a  black  precipitate  at  room  temp.  (Webh  and  Brodenon.  29x5.) 

ChloroPLATINATES  of  Hydrocarbon  Sulfines. 

Solubility  of  Each  in  Water  at  16^.    (Stromhoim,  1900.) 

ChloropUitiiiate.  Gnu.  Salt  per 

t  *  ■  \      xoo  Gins. 

Name.  Fonnula.  Sat.  Solution. 


Trimethyl  Sulfine  Chloroplatinate 
Dimethyl  Ethyl  Sulfine  Chloroplatinate 
Methyl  Diethyl  Sulfine  Chloroplatinate 
Triethyl  Sulfine  Chloroplatinate 


(CH3),SkPtCU  0.47 

(CH3)2(C2H)SbPtCU  3.43 

CH8(C2H5)2Si2PtCU  2.42 

(C2H6),Sia'tCl«  1.98 


Similar  results  for  more  complex  sulfines  are  also  given. 

PLATINO  AMINES. 

Solubility  in  Water.    (Cieve,  x866  ?) 

Amine.  Formula.  Cms.  per  loo  Cms.  HfO. 


Platino  Semi  Diamine  Chloride  p^^  (NH,),.a  ^  ^g  ^^  ^o.^^   ^^  ^^o 

Chloro  Platino  Amine  Chloride  r-i  t>#^NH8C1  ^^^of^o,       ^^  ,,^0 

CJtirt<.j^-pj  p.  o.  14  at  o  ,3       at  100 


.0 


Chloro  Platino  Semi  Diamine  Chloride  Cl3Pt(NH3)2Cl    o .  33  at  o^,  i .  54  at  100* 

PLATINOUS  NrrRITE  ABSMONIITM  COMPOUNDS. 

Solubility  in  Water.    (Tachugaev  and  Kiitinovie.  1916.) 

When  ammonia  is  added  to  a  cold  solution  of  potassium  platinonitrite  a  copious 
precipitate  of  the  composition  Pt2NH<(NC)s)i,  is  obtained.  By  comparison  of 
the  solubility  of  thb  precipitate  with  that  of  each  of  three  hitherto  described 
ammonioplatinum  compounds,  it^was  found  that  the  precipitate  obtained  as  de- 

NH,  NO, 

scribed,  corresponds  to  the  cis  form  of  dinitro  diammonio  platinum,         y  Pt  C 

NH,/^  ^NO, 
The  results  for  the  solubility  of  cis  and  trans  dinitro  diammonio  platinum  and  of 
tetra  ammonia  platinous  platinonitrite  in  water,  are  as  follows: 

Gms.  Each  Omipound  per  zoo  Gms.  HiO. 


r. 

cuPtaNHiCNOOa- 

lraii5Pt2NH,(NOOs* 

IPt4NH,l(Pt(NO04l. 

25 

0.083 

0.063 

O.OII 

63 

0.66 

0.49 

•  •  • 

74-4 

•    •    • 

0.81 

•  •  • 

95. 

2.32 

1.85 

•  .  * 

Determinations  of  the  solubility  of  several  mixtures  of  the  cis  and  trans  com- 
pounds in  water  are  also  given. 

PONCEAU  (Free  Acid)  C,oH7N:N.C,oH4(OH)(SO,H),.9H,0. 

Solubility  in  Several  Solvents  at  23."*    (Sisiqr,  1902.) 

Solvent.  Gms.  Ponceau  per  Liter. 

Water  209.6 

"     +S  Gms.  H2SO4  per  Liter  180 

"     Sat.  with  Amyl  Alcohol  195 

Amyl  Alcohol  73 . 4 

Ether,  pure  none 

Data  are  also  given  for  the  distribution  of  ponceau  between  water  and  amyl 

alcohol  at  I8^ 


1 
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SOLUBIUTT  or  PSOIASSnTM  a  LiQCID  AmMOKUL     Obtf  Ml 

^'  tdht  I  Ga.  AtoM  K. 

—  loo  4.82 

-SO  4.79 

o  4-74 

SOLUBIUTT  OP  POTASHUX  Of  MblTBD  KOH.     (v«b  Hevcqr.  i9o^l 

Difficulty  was  cscperienoed  due  to  the  fiailure  of  the  caoeaB  of  K  to  aqmate  oom- 
plctely  Crom  the  aattimted  aolution.    Tune  of  heating,  50  houn. 

ft*.  Gbm.  K  per  100  Gbm.  KOfi. 

480  7.8-8.9 

600  3-4 

650  2     -2.7 

700  0.5-1.3 

POTMAMMOmUlI  K,(NH«),. 

100  nns.  liquid  ammonia  diaaolve  99.S  gms.  Kt(NHa)i  at  o*  and  97  gms.  at 
+8.44  •  Oouw.  190^ 

POTASSIUM  ACITATS  CHsCOOK.i}H/). 

Solubility  in  Water.    (Abe,  1911.) 


GmrCHiCOOK 

G 

iM.CH«C00K 

r. 

per  100  Gmi. 
IV). 

Solid  Phaee. 

r. 

per  xooGbm. 
HdO. 

SoGdPliMe. 

0.1 

216.7     9CH«CXX)K.3H^ 

41 

327 -7      « 

CHjCOOK^Bfi 

5 

223.9 

u 

41.3  tr.pt 

M 

•    •    • 

+2CH,COOK..^0 

10 

233 -9 

M 

42 

329 

aCHiCOOlU^ 

IS 

243X 

U 

45 

332 -2 

M 

20 

255-6 

M 

50 

337-3 

M 

25 

269.4 

M 

60 

35° 

tt 

30 

283.8 

M 

70 

364.8 

« 

35 

301.8 

U 

80 

380.1 

M 

38 

314-2 

M 

90 

396 -3 

U 

40 

323 -3 

U 

96 

406s 

tt 

SOLUBfLITY  OF  POTASSIUM  ACBTATB  IN  Aq.  AlCOHOL  SOLUTIONS  AT  25^.  (SddeO, 'ia> 

Wt.  %C,H«OH           dnoi 
in  Solvent.           Sat.  Sol. 

Gms.  CH«COOK  per     Wt.  %  QH^H         4»  of 

GimuCHiCOOKper 

xoo  Gms.  Solvent.          in  Solvent 

'  Sat.  Sol. 

xoo  Gms.  Solvent. 

0 

1. 417 

219.6 

70 

1.156 

118. 3 

20 

I  363 

219.6 

80 

1.085 

87.6 

40 

1.302 

192.4 

90 

0.990 

52.9 

50 

1.260 

171. 8 

95 

0.922 

34-2 

60 

1. 210 

147-5 

100 

0.850 

16.3 

F.-pt.  data  for  potassium  acetate  +  acetic  acid  (Vasilev,  1909);  potassium 
acetate  +  sodium  acetate  (Baskov,  191 5).  (Biiakov,  19x50 

POTASSIUM  SulfoANTIMONATS  K,SbS«.3H,0. 

Solubility  in  Water.    (Donk,  xgos.) 


»•. 

zoo  Gms.  Sat.  1 

g  Solid  Fhue. 

-  1-3 

95 

loe 

-  2.6 

17. 1 

It 

-  4 

24.2 

M 

-  7.2 

35-4 

M 

—  10.6 

42.9 

(1 

-13s 

48.8 

W 

-18.5 

52.6 

If 

-28.8 

59-6 

M 

f. 

Giiu.K^5bS| 
100  Gnu.  Sat. 

S. 

Solid  Phase. 

-34 

62 

] 

[ce+K^bS«.6Gi; 

—  10 

65  5 

E«SbS«.6H,0 

-4-^ 

69.1 

« 

0 

75-4 

K«SbS..5HdO 

+10 

76.2 

M 

30 

751 

M 

SO 

77-7 

K|SbS«.5Hd0 

80 

79.2 

« 
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Solubility  of  Potassium  Sulfoantimonatb  in  Aq.  Solutions  of 
Potassium  Hydroxide  at  30**  and  Vice  Versa. 

(Donk,  z9o8-) 


Gms.  per  zoo  Gms.  Sat.  Sol. 


Gms.  per  xoo  Gms.  Sat.  Sol. 


KaSbS,. 

EOH. 

oouo  raase. 

K«SbSt. 

KOH. 

-s          owiu  rtuuc. 

7S 

0 

K^bS4.5H,0 

19.8 

40.5 

KiSbS« 

68.4 

3-4 

K,SbS«.3H^ 

II. s 

49-9 

"  +KOH.aHd0 

56.8 

II 

« 

9-4 

49-9 

K0H.aHd0 

SO. 9 

16. 1 

E«SbS« 

0 

56.3 

<i 

37-7 

25  S 

4< 

•■ 

Solubility  of  Potassium  Sulfoantimonatb  in  Aq.  Ethyl  Alcohol. 

(Donk,  1908.) 

Results  at  30®. 


Solid  Phase. 
E«SbS|.5Hd0 

u 


Results  at  10° 

Gms.  per  100  Gms.  Sat.  Sol. 
'E«SbS4.  C»H«0H. 

o  94 

o  90.5 

Two  Liquid  Layers  Formed  Here. 
69.2  0.8 

76.1  O 

Composition  of  the  Liquid  Layers. 

Gms.  per  loo  Gms. 


Gms.  per  loo  Gms.  Sat.  Sol. 


K«SbS«. 
O 


CiHiOH. 

97 


Sotid  Phase. 
K|SbS«.3Hd0 


Two  Liquid  Layers  Formed  Here. 

75-1  o 


(( 


Composition  of  the  Liquid  Layers. 


Gms.  per  zoo  Gms. 


Alcoholic  Layer. 
KiSbS4. 


O 

2.2 

42 

27.4 


CiHtOH. 

8s 

S4.7 
46.9 

16 


Aqueous  Layer. 
iCjSbS4. 


Alcoholic  Layer. 


67.4 

49 
45-6 


CiHtOH. 
I.I 

3-4 
3-8 


12.7      31.1 


EiSbSi. 
O 
O 
2.2 

8.S 


QHiOH. 

931 
85.6 

S6.8 
41. 1 


Aqueous  Layer. 

C|H»0S. 


K,SbS«. 

70.5 
65.2 

47.8 
371 


dbO.S 
1.2 

S-7 
9.2 


Solubility  of  Potassium  Sulfoantimonatb  in  Aq.  Methyl  Alcohol  at  15*. 

(Donk,  Z908.) 

Composition  of  the  Liquid  Layers. 


SoUd  Phase. 

Gms.  per  zoo 

Gms. 

Gms.  per  100  Gms.  Sat.  Sol. 

Alcoholic  Layer. 

— ^ 
Aqueous  Layer. 

'    KaSbS,.          CHiOH. 

E«SbSt. 

CHiOH. 

K«SbSt. 

chiOh: 

O.S            995 

K^bS4 

S 

82. s 

62.5 

8 

0.4s         99S 

If 

4.9 

76.3 

•  •  • 

... 

IS          93-9 

i( 

7 

66.9 

... 

•  •  • 

1.8          92 

u 

13-6 

S4 

•  .  • 

... 

Two  Liquid  Layers  Formed  Here. 

19.1 

4SS 

•  •  • 

•  •  . 

62.7                7.5        K,SbS4.9H^ 

•  •  • 

•     •     • 

31  I 

31.3 

68.4            3-5 

<( 

•    a   • 

•     •     • 

41.1 

22.2 

7SS            0 

M 

... 

•     •     • 

47.2 

18.2 

Two  Liquid  Layers  Formed  Here. 

.   ■    • 

•     •     • 

57-2 

II. I 

0.5              98.1 

l< 

POTASSIUM  (Dihydr(^en)  ARSENATE  KHjAsOi. 

100  gms.  sat.  aq.  solution  contain  15.9  gms.  KHtAs04,  or  100  gms.  HsO  dissolve 
18.86  gms.  at  6®.    Sp.  Gr.  of  solution  =■  1.1134.  (Field,  Z859.) 

100  cc.  sat.  aq.  solution  contain  28.24  gms.  KHtAs04  at  about  7^ 

(Muthmann  and  Kuntze,  Z894.) 

100  gms.  glycerol  (du  "  1.256)  dissolve  50.1  gms.  potassium  arsenate  at  15-1 6**. 

(Osaendowski,  Z907.) 
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POTASSIUM  BENZOATE  KC7H<0,.3HtO. 

Solubility  in  Water. 

(Pajetta,  1906, 1907.) 

Gms.  KCyHfiQi  per  loo  Gms.  Solution    41 .  i 


25^ 
42.4 


33-3 
44 


SO'' 
46.6 


POTASSIUM  BORATES. 

Solubility  op  Potassium  Borates  in  Water  at  30**. 

(Dvkebki  —  Z.  ancrg*  Chem.  50^  421  '06,  complete  refexcnoes  giiren.) 


Omt.  per  loo 

Gmii.  SolutioQ. 

Gms.  per  100 

Gms.  Residue 

Solid 

'    SLiO. 

BfO,.  ^ 

'    KjO. 

3iQi. 

Phase. 

47  SO 

•    •    • 

•    •    • 

■    •    • 

KOH.aHsO 

46 

36 

0 

.91 

46.13 

9 

02 

KaO.BiOs.3iH^ 

40 

51 

I 

2S 

41. 62 

9 

•71 

u 

36 

.83 

I 

.80 

39  90 

13 

.19 

M 

32 

74 

3 

SI 

37.22 

14 

S8 

M 

29 

63 

6 

.98 

35  OS 

17 

.92 

m 

24 

,84 

17 

63 

30  02 

31 

70 

u 

93 

30 

18 

.19 

26.84 

31 

49 

Ks0.jBsQmHiO 

16 

31 

13 

10 

25.12 

33 

.18 

4t 

II. 

78 

9 

.83 

20.57 

26 

43 

U 

9 

18 

8 

00 

22.38 

31 

30 

M 

6. 

33 

9 

13 

20. 87 

31 

06 

U 

?• 

73 

13 

37 

22.21 

36 

24 

X/).sBsQi4HsO  +K1O.5B 

?■ 

81 

13' 

38 

^7  SO 

34 

18 

■  t 

7 

71 

13 

31 

11.49 

34 

81 

KiO.5BsO1.8H4O 

7- 

63 

13- 

28 

12. 51 

40 

S2 

M 

3- 

4a 

7- 

59 

10.77 

37 

3S 

U 

I. 

80 

4 

IS 

5.88 

30 

00 

■4 

0. 

SI 

3 

19 

10.81 

40. 

89 

•1 

0 

3S 

4 

58 

7.72 

34 

31 

K40.5BsQi.8HiO+B« 

0. 

31 

4 

46 

391 

30  • 

68 

44 

•  1 

1  • 

3 

54 

•  •  • 

•     i 

1  • 

M 

POTASSIUM  MetaBORATE  KBO,. 

Fusion-point  data  for  potassium  metaborate  +  sodium  metaborate  and  for 
potassium  metaborate  +  potassium  metaphosphate  are  given  by  van  Klooster 
(1910-11). 

POTASSIUM  PerBORATES,  2KB0,.H,0,  2KB0t.HA. 

SoLUBiLriY  OF  Each  in  Water. 

(v.  Giisewald  and  Wolokitin,  2909.) 


Borate. 
2KBQ8.H2O 


it 


2KBQ8.HA 


%  Active  O  in 
Borate. 

14-93 

14.93 
20.84 


f. 

Gms.  Salt  per  100 
Gms.  Water. 

0 

1-25 

IS 

2.50 

15 

0.70 

POTASSIUM  (Fluo)  BORIDE  KBF4. 

100  gms.  HsO  dissolve  0.44  gm.  KBF4  at  20**,  and  6.27  gms.  at  100 


(Stolba,  1889.) 
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POTASSIUM  BBOMATS  KBrC 

Solubility  in  Water. 

(Kiemen  — Pogg.  Aon.  97.  5.  '56;  Rammelsberg  — /Wrf.  5S  79.  '4a;  Pohl  —  Sitzber.  Akad.  Wi! 

Wien.  6,  595.  'S'-) 


O 
10 
20 

25 
30 


Gms.  KBtO>  per  100  Gma. 
Water. 

4.8 


6.9 
8.0 

9  5 


Solution. 

4.6 

6s 
7-4 
8.7 


Gms.  KBrOs  per  100  Gms. 
SolutioQ. 


40 

50 
60 

80 

100 


Water. 
13.2 

175 
22.7 

34  o 
50  O 


II. 7 

14.9 
18.5 

25 -4 
33-3 


Sp.  Gr.  of  solution  saturated  at  19.5**  -  1.05.  # 


Solubility  op  Potassium  Bromatb  in  Aqueous  Solutions  op 
Sodium  Nitrate  and  of  Sodium  Chloride. 

(Geffcken  —  Z.  phyvk.  Chem.  49»  396*  '04.) 


In  Sodium  Nitrate. 


In  Sodium  Chloride. 


Grams  ] 

per  liter. 

Mols.  KBrOs 

Grams 

per  Liter. 

Mols.  KBrOa 

NaNQt. 

KBrOg. 

per  Liter. 

NaQ. 

KBrOs. 

per  Liter. 

CO 

78.79 

04715 

0.0 

78.79 

0.4715 

42.54 

96. 01 

0.5745 

29  25 

82.24 

05220 

85.09 

108.6 

0.6497 

58  50 

93  •«7 

0.5616 

170. 18 

128.3 

0 . 7680 

117. 0 

100.9 

0.6042 

255   27 

150.9 

0.9026 

1755 

104  3 

0.6244 

.340. 3<^ 

172  3 

1. 031 

234.0 

106.9 

0.6400 

Solubility  of  Potassium  Bromatb  in  Aqubous  Solutions  of  Various 

Compounds  at  25**. 

(Rothmund,  19x0.) 


Solvent,  o.K  Normal 
Aq.  Sol.  of: 

Water  alone 
Methyl  Alcohol 
Ethyl  Alcohol 
Propyl  Alcohol 


Mols. 

KBiOsper 

Liter. 

0.478 
0.444 
0.421 
0.409 


Tertiary  Amyl  Alcohol  0.383 


Acetone 
Ethyl  Ether 
Formaldehyde 
Glycol 
Glycerol 
Mannitol 
Grape  Sugar 
Urea 


0.425 
0.395 
0.397 
0.448 

0.451 
0.451 
0.431 
0.477 


Gms. 

KBiOiper 

Liter. 

79.84 
74.16 

70.33 
68.31 

63.97 

70.99 
65.98 

66.31 
74.84 

75-34 

75.34 
71.99 

79.68 


Solvent,  0.5  Normal 
Aq.  Sol.  of: 

Dimethylpyrone 

Ammonia 

Dimethvlamine 

• 

Pyridine 

Piperidine 

Urethan 

Formamide 

Acetamide 

Glycocol 

Acetic  Acid 

Phenol 

Methylal 

Methyl  Acetate 


Mols. 

KBiOiper 

Litor. 

0.478 

0.445 
0.384 

0.4IS 
0.396 

0.433 

0.473 

0.445 
0.501 

0.456 

0.426 

0.405 

0.420 


Gms. 

KBiOsper 

Liter. 

79.84 

74.33 

64.13 
69.31 

66.15 

72.33 
79.02 

74.33 
83.68 

76.17 

71.15 
67.66 

70.15 
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POTASSIUM 


BROMIDK  KBr. 

Solubility 


IN 


(Aiwnce  cunre  from  results  of  Meiisscr  —  Z.  anorg.  Chem. 
'84;  Ann.  cfaim.  pliys.  (rj  a»  sa6,  '94;  de  Cop 


Grams  KBr  per 

100  Grams 

'  Solution. 

Water. 

20. 0 

25  0 

26.5 

35-7 

29s 

41.8 

31.2 

45 -3 

31.8 

46.7 

33-3 

SCO 

34.9 

S3S 

36.1 

56  s 

37-3 

S9S 

38  5 

62.5 

39  S 

65.2 

40.4 

67.7 

-  6  s 

-  8-5 

—  10.5 

-"•S 

—  10 

-  s 

o 

S 
10 

IS 

30 

SoLUBiLiTT  OP  Mixtures  op  Potassiuu  Bromide  and  Amiioniuic 

T^nyXm^TTX*        TVT       TXT  A  «■•«•*«  A  >•«        A  «0 


<^- 

Watbr 

I 

'•  44»  79>  '05;  Etaid  —  CcKDpt.  read.  98;  143^ 
t  -^Thid.  M  3<N^6.  "Bj;  Tftdrn  and 
.  I7S  aj.  U|.) 

t* 

Grams  KBr 

-52 

100  Grama 

■r    • 

Solution. 

Water.    ' 

30 

41.4 

70.6 

40 

43  0 

75 -5 

SO 

44. s 

80.2 

60 

46.1 

855 

70 

47-4 

90.0 

80 

48.7 

95  0 

90 

49.8 

99.2 

100 

51.0 

104.0 

HO 

52.3 

109.5 

140 

547 

120.9 

181 

59-3 

145.6 

(Fock  — 

Z.  Kryst.  Min.  a8»  557>  '07O 

• 

Grams  per  IJ 

ter  Solatloii. 
KBr.    ' 

Mol.  per  cent  in  Solution.     ] 
NH4Br.        KBr.             • 

Sp.  Gr.  of 
Solutions. 

Mol.  per  cent 

in  Solid  Phase. 

NH«Br. 

NH«Br. 

KBr. 

0.00 

558.1 

0.0 

100                   ] 

1-3756 

0.00 

100 

6.4 

554.2 

1.38 

98.62           ] 

1-3745 

0.26 

99-74 

24.64 

536.5 

5-29 

94-71            ^ 

t-3733 

1.27 

9873 

51 -34 

516.8 

10.77 

89.23            ] 

t.3721 

3.02 

96.98 

152-9 

441.2 

29.63 

7037            3 

[.3711 

8.42 

91.58 

262.2 

347-3 

47-84 

52.16           ] 

t-3715 

17.20 

82.80 

347-6 

262.3 

61.69 

38.31            1 

I  -3753 

27.98 

72.02 

381.4 

260.3 

64.03 

35-97        3 

^•3753 

32-53 

67.47 

417.8 

232.2 

68.61 

3139      3 

:.3766 

39-45 

60.5s 

432-5 

222.3 

70.27 

29-73        1 

t-3777 

variable 

^rariable 

480.8 

179.9 

76.47 

23 -53        3 

r.3766 

98.53 

1.47 

S77-3 

0.0 

100. 0 

0.0          ] 

^•3763 

100 .0 

0.00 

Solubility  of  Potassium  Brouidb  at  25*  in: 
Aq.  Solutions  of  KCl  and  Vice  Veraa.    Aq.  Solutions  of  KI  and  Vice  Verea. 


(Amadori  and  Pampanini,  xgzz.) 
Gms.  per  zoo  Gms.  HtO. 


KBr. 
68.47 
62.26 
58.50 

52.45 
45.42 
38.70 
26.62 
12.94 
O 

(See  also  next  page.) 


(Amadori  and  Pampanini,  19x1.) 
Gms.  per  100  Gms.  H^. 


KCl. 
O 

5.43 
8.46 

12.48 

17.17 

21.23 

25.88 

31.02 

36.12 


KBr. 

53.21 

42.32 

34.14 
30.08 

29.62 

22.15 

21.88 
18.54 
o 


KIT 

35-92 
66.63 

95  36 
119.52 
119 

127.10 
127.31 
130.61 
149.26 
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Solubility  of  Potassium  Bromide  in  Aqueous  Solutions  of 

Potassium  Hydroxide. 

(Ditte  —  Compt.  rend.  za4«  30,  '97.) 


Gnuns  per 

1000  Grains  HiO. 

Grains  per  xooo 
KOH. 

Grains  HsC 

KOH. 

KBr. 

KBr.     ' 

36 -4 

558-4 

277.6 

248.1 

"35 

433-6 

434-7 

I37-I 

177.2 

358.1 

579-6 

64 -8 

231.1 

281.2 

806.9 

33-4 

Solubility  op  Mixtures  of  Potassium  Bromide  and  Chloride  and 
OP  Mixtures  op  Potassium  Bromide  and  Iodide  in  Water. 

(Etard  —  Ann.  cfaim.  l^ys.  [7]  3»  375,  '97.) 

Mixtures  of  KBr  and  KCl.         Mixtures  of  KBr  and  KI. 


t*. 


Grams  per  zoo  Gms.  Solution.        Grams  per  loo  Grams  Solution. 


—  20 

17 

0 

21 

10 

23 

20 

24 

25 

25 

30 

26 

40 

28 

60 

30 

80 

33 

100 

35 

120 

38 

ISO 

40 

KBr. 

5 

5 

2 

8 

5 

3 
o 

6 
4 

7 
o 


KCl.      ' 

'     KBr. 

KI.         * 

0.5 

9.2 

42.5 

0.8 

9.9 

45-3 

10 

10.2 

46.6 

1.2 

10.5 

47-5 

1-3 

10.7 

48.0 

1-4 

10.9 

48.6 

1-5 

II. 2 

49.6 

1.8 

II. 9 

51-3 

2.1 

12.6 

52.7 

2.6 

13-2 

53-8 

2.9 

14.0 

54.8 

3-4 

14.9 

55-5 

Solubility  op  Potassium  Bromide  in  Aqueous  Solutions  of 
Potassium  Chloride,  and  op  Potassium  Chloride  in  Aqueous 
Solutions  op  Potassium  Bromide,  at  25.2°. 

(Touren  —  Compt.  rend.  130^  xasa,  '00.) 


KBr  in  Aq. 

KCl  Solutions. 

KCl 

in  Aq. 

KBr  Solutions. 

Mob.  per  Liter. 

Grams 

per  liter. 

Mds.  per  Liter. 

Grams  ] 

per  Liter. 

KQ.             KBr. 

Ka. 

KBr. 

KBr. 

KQ. 

KBr. 

KQ. 

0.0        4  761 

00 

567.0 

0.0 

4.18 

0.00 

3H.8 

0.67        4.22 

50.0 

502.5 

049 

3-85 

58.4 

287.2 

0.81        4.15 

60.4 

494-2 

0.85 

3  58 

IOI.3 

267.1 

135        370 

100.7 

440.7 

I -31 

3-19 

156. 1 

238.0 

148      3-54 

no. 4 

421.6 

1.78 

2.91 

211. 9 

217. 1 

I. 61      3.42 

1200 

407.2 

2.25 

2.58 

268.0 

192.4 

170      3-34 

126.8 

397-7 

2.69 

2.33 

320.4 

173 -8 

2.46      2.50 

183 -5 

297.7 

3-775    0525 

281.6 

625.3 

• 
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Solubility  op  Potassium  Bromide  in  Aqubous  Solutions  of 
Potassium  Nitrate,  and  op  Potassium  Nitrate  in  Aqueous 
Solutions  op  Potassium  Bromide,  at  14.5^  and  at  25. 2^ 

(Touru — Compt.  rend.  130^  908.  '00.) 


KBr  in  Aqueous  KNOt  Solutions. 

Mob.  per  Liter.  Gcuns  per  Liter. 


KNO,  in  Aq.  KBr  Solutions. 

Mob.  per  Liter.  Grams  per 


tLNOk. 

KBr. 

fcNOa. 

KBr. 

KBr. 

KNQ^. 

KBr. 

KNOfe. 

Results  at 

14.3". 

Results  at  14.30*. 

0.0 

4.332 

0.0 

SIS -9 

0.0 

2.228 

0.0 

225.4 

0.362 

4.156 

36.6 

494.9 

0.356 

2.026 

42.4 

205.0 

0.706 

4.093 

71.4 

487.4 

0.784 

1-835 

93-4 

185-7 

I -235 

3-939 

124.9 

469.1 

1.092 

I    730 

130.0 

175  0 

1-577 

1.587 

187.8 

160.6 

Resultaal 

t  9S.9*. 

2.542 

1.406 

302.7 

142.2 

GO 

4.761 

CO 

566.2 

3  536 

I   308 

421. 1 

132.3 

0131 

4.72 

^3-3 

561.0 

Results  at  25.3*. 

0.527 

4.61 

53-3 

549-1 

0.0 

3.217 

00 

325  5 

0.721 

4. 54 

72.9 

540.8 

0.38 

3.026 

45-3 

306.2 

1.09 

4. 475 

no. 3 

533 -0 

0.93 

2.689 

no. 8 

272.0 

1. 170 

4.44 

118. 4 

528.8 

1-37 

2.492 

163. 1 

252.2 

I   504 

4375 

153.2 

521. 1 

1.208 

2.216 

143.8 

224.3 

2.87 

1.958 

341.8 

198. 1 

3-55 

1.807 

422.8 

182.8 

Solubility  op  Potassium  Bromide  in  Alcohols  at  25**. 

(de  Bruyn  —  Z.  phyaik.  Chem.  lo^  783.  '93;  Rohland  —  Z.  anorg.  Chem.  18,  337.  '98O 


Alcohol. 


Grams  KBr  Dissolved  by  xoo  Cms.  Alcohol  at: 


Methyl  Alcohol 
Ethyl  Alcohol 
Propyl  Alcohol 


Room  Temp.  (R.). 
1.92 

0.28  (Sp.  Gr.  0.81) 

0.055 


3^  (de  B.). 

1. 5 1  Abs.  Alcohol 
0.13 


« 


Solubility  op  Potassium  Bromidb  in  Aqueous  Alcohol. 

(Taylor—  J.  Physic.  Ch.  x,  734,  '96-*97-) 

Results  at  30®.  Restilts  at  40**. 

Wt.  per  cent  Alcohol        Gma.  KBr  per  loo  Gms.  Cms.  KBr  per  loo  dns. 


SoluUaa. 

'Sat.  Solution. 

Solvent.' 

0 

41.62 

71-30 

5 

38. 9S 

67.25 

10 

36 -33 

63.40 

30 

31.09 

56.40 

30 

25.98 

50.15 

40 

21.24 

44.95 

SO 

16.27 

3885 

60 

11.50 

32.50 

70 

6.90 

24.70 

80 

3  09 

15 -95 

90 

0.87 

8.80 

iat.  Solution. 

Solvent. 

43-40 

76.65 

40 

•85 

72.70 

38- 

37 

69.00 

33 

27 

62.30 

28 

32 

56.45 

23 

.22 

50.46 

18 

.11 

4425 

13 

.02 

37  40 

7 

.98 

28.90 

3 

•65 

18.95 

I 

•03 

10.45 

100  gm.  acetone  dissolve  0.023  gm.  KBr  at  25°. 


(Krug  and  McElroy  —  J.  anal.  Chem.  6^  184,  'g^) 
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Solubility  of  Potassium  Bromide  in  Dilute  Aqueous  Ethyl  Alcohol. 


Results  at  o"". 

(Anastioog  and  Eyre,  xgio-ix.) 


Wt.  %  C|H/)H 
in  Solvent. 

O 

1. 14 
2.25 
4.41 

8.44 


Cms.  KBr  per 
xoo  Gms.  Sat.  Sd. 

34- 92 
34-35 

31-99 
29-43 


Results  at  25**. 
(Annatzong,  Eyre,  Husaey  and  Paddison,  1907.) 


Wt.  %C,H«0H 
insolvent. 

O 

1. 14 

2.2s 

4.41 

12.14 

18.73 


Gms.  EBr  per 
xoo  Gflu.  Sat.  SoL 

40.78 
39.98 
39-54 
38.41 
34.97 
30.91 


i||  of  Sat.  Sd. 

1.3824 

1-3727 

1-3634 

1-3443 
I. 2815 

1.2322 


lOOjnns.  methyl  alcohol  dissolve  2.17    gms.  KBr  at  25^.   (Turner  and  Bissett,  19x3.) 
"       ethyl         "  "       0.142  gm.  " 

propyl       "  "       0.035 

amyl         "  "       0.003 


II 
II 


II 


II 


II 
II 


(4 


<« 


Solubility  of  Potassium  Bromide  in  Aqueous  Solutions  of  Methyl 

Alcohol  at  25**. 

(Herx  and  Anders,  1907.) 


Wt.%  CH^H  Gms.  KBr  per 
in  Solvent,     xoo  cc.  Sat.  Sol. 

d^  of  Sat.  SoL 

Wt.  %  CH^H 
in  Solvent. 

Gms.  KBr -per 
xoo  cc.  Sat.  Sol. 

d^  of  Sat.  SoL 

0                   56-04 

1-3797 

64 

10.35 

0.9801 

10.6              46.28 

1.300 

78.1 

5-24 

0.8906 

30.8              29.98 

I -159 

98.9 

2.74 

O.8411 

47.1               19.28 

1.058 

100 

1.69 

0.8047 

The  solubility  of  potassium  bromide  in  methyl  alcohol  at  the  critical  tem- 
perature is  given  by  Centnerszner  (1910),  as  0.2  gm.  KBr  per  100  gms.  sat  solution. 

100  gms.  95%  formic  acid  dissolve  23.2  gms.  KBr  at  18.5**.  (Aschan,  19x3.) 

100  cc.  anhydrous  hydrazine  dissolve  60  gms.  KBr  at  room  temp. 

(Welsh  ana  Broderaon,  19x5.) 

too  gms.  hydroxylamine  dissolve  about  44.7  gms.  KBr  at  17*^-18®. 

(de  Bniyn,  x89a0 

Solubility  of  Potassium  Bromide  at  25^  in: 

(Herz  and  Knoch,  1905.) 


Aqueous  Acetone. 

Aqueous 

Glycerol. 

oc.  Acetone 
per  xoo  cc. 

Solvent. 

Per  100  cc.  Sat.  Solution. 

Millimols      Gms.         Gms. 
KBr.         KBr.         H,0. 

Sp.  Gr. 
Solutions. 

Wt.% 

Glycerol 

in  Solvent. 

KBr  per  xoo  cc.  Sol. 
Millimols.       Gms. 

Sp.  Gr. 
Solutions. 

0 

481.3 

57-3 

80.6 

1.3793 

0 

481.3 

57-32 

1-3793 

20 

366.7 

43.67 

69.5 

I . 2688 

13.28 

444-3 

52-91 

1.3704 

30 

310.5 

36.98 

62.97 

I.2118 

25.98 

404 

48.11 

1.3655 

40 

259 

30.85 

S5-60 

I. 1558 

45  36 

340.5 

40.55 

1-3594 

50 

202.9 

24.16 

47.60 

I. 0918 

54.23 

310.4 

36.98 

1-3580 

60 

144.9 

17.22 

39.15 

1.0275 

83.84 

219.25 

26.11 

1.3603 

70 

95-3 

"35 

29.78 

0.9591 

100 

172.65 

20.56 

I. 3691 

80 

46.5 

5.54 

20.10 

0.8942 

90 

10. 1 

1.20 

10.15 

0.8340 

100  cc.  sat.  solution  of  potassium  bromide  in  furfurol  (C4H<0.C0H)  contain 
0.139  gm.  KBr  at  25^  (Walden,  1906.) 


Fusion-point  Data  for  Mixtures  of  KBr  and  Other  Salts. 


KBr  +  KF 
KBr  +  KCl 
KBr  +  KI 
KBr  +  AgBr 
KBr  -f  NaCl 
KBr  +  KOH 


(Kumakow  and  Wnsesnewsky,  x9ia;  Ruff  and  Plato,  1903.) 
(Wrzesnewsky,  x9X2;  Amadori  and  Pampanini,  x9xx;  Ruff  and  Plato  X903O 


<i 


<i 


tt 


u 


M 


(Sandonnini,  x9ia.) 
(Ruff  and  Plato,  1903.) 
(Scatpa,  X9X5.) 
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POTASSIUM  BUTTBATS  CtHTCOGK. 

100  gms.  water  dissolve  296.8  gms,  CiHtCOOK,  or  100  gms.  sat.  solution  con- 
tain 74.8  gms.  at  31.25**. 

100  gms.  of  an  aq.  solution  saturated  with  sugar  and  CtHrCOOK  coatain 
49.19  gms.  sugar  +  34.78  gms.  CjHtCOOK  -+•  16.03  gms.  HfO  at  31.25". 

(K<tlikr,  1897.) 

POTASSIUM  GAMPHOBATBS. 

Solubility  in  Aqueous  Scm^utions  of  d  Camphoric  Acm  at  13.5-16** 

ViCB  Versa. 

CJungfldsch  and  Landiieo,  1914.) 

Gms.  per  100  Gms.  Sat.  Sol. 
CtHM(COOH)t.       CioHiAK«. 


AND 


Gms.  per  xoo  Gms.  Sat.  Sol. 


CsHm(COOH),.       CioHkO«K«. 
O 

0.90 
I 

1. 10 
0.90 

I  SO 
2.60 
320 
3.20 
3.20 
3.20 
2.80 
2.80 

3 

2.85 


C«Hu04Ki 
Ci»Hu0«K 


(I 


u 


CmH|^«K3^ 


Solid  Phase. 

66.65" 
69.69 

69 

66.79 
66.65 
62.37 

59-34 

58.37 
58.09 

52.71   C»H|^4K.C»H,A 

48.43 
47.88 

42.36 

3560 

34.77 


u 


II 


u 


M 


M 


<l 


M 


« 


2.90 

3-20 

3.30 
3.20 

3.20 

3.10 
2.90 

2.90 

3.10 

2.90 

2.80 

2.50 

2.30 

2 

0.621 


Solid 
CmHiAK.Ci»H,A 


CiiHiAK.3CAA 


C10H14O4K1  "■  Dipotaaaium  d  camphorate.       CuHiaOiK.Ci^Hi 
CttHiftOiK  "■  MoQopotissiumdcamphoiate.  CidH|^4K.3 


32.84 
29.39 
28.56 
27.32 
22.77 

21.66 
12.97 

"•73 

"59 
9.66 

8.14 

6.76 

6.07 

4. 55 
o 

*  Monopotaauum  d  dicamphonte. 
'4  "■  Monopotassium  d  tetracamphotite. 


dCJOuiCOOEh 


POTASSIUM  GABBONATB  KsCO,.2HtO. 

Solubility  in  Water. 

(de  Ccppetf  1872;  Mesrerboffer,  2905;  Osaka,  x9zo~z2,  Kiemami  and  Zitek,  1909;  de  Waal,  19x0; 

Mulder,  1864.) 


f. 


Gms.  KtCOi 

£t  100  Gms. 
t.  Solution. 


Solid  Phase. 

r. 

Gms.  K|COb 
per  zoo  Gms. 
hat.  Solutkm. 

Ice 

40 

53-9 

« 

50 

54.8 

(( 

60 

55-9 

"  +K,COijrW) 

70 

57.1 

K«C0a4(W>+K«COb.aH^ 

80 

58.3 

KiC0b.2H|0 

90 

59-6 

u 

100 

60.9 

u 

no 

62.5 

u 

120 

64.4 

If 

130 

66.2 

Solid 


KiOVaHyO 


—  10  21.3 

—  20  31 

—  30  36.9 

—36.5  Eutec.  39.6 
—  6.8  tr.  pt.  50.9 

o  51.3 

+10  52 

20  52 .5 

25  52.8 

30  53-2 

Single  determinations,  not  in  good  agreement  with  the  above,  are  given  by 
Kdhler  (1897),  by  Engel  (1888),  and  by  Greenish  and  Smith  (1901). 

POTASSIUM  BiCABBONATB  KHCO,. 

Solubility  in  HjO.    (Dibbets,  1874) 

t®.  o        10        20       30       40 

Gms.  KHCQs  per  100  Gms.  Sat.  Sol.  18.3    21.7    24.9    28.1    31.2 

100  gms.  sat.  aqueous  solution  contain  18.7  gms.  KHCQs  at  0°  {d  »  1.127) 
(Engel,  1888);  23.7  gms  KHCO<  at  is""  (Greenish  &  Smith,  1901);  26.3  gms.  at 
20^  (de  Forcrand,  1909). 


60 

37.5 
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SOLUBIUTY  OF  POTASSIUM  BICARBONATE  IN  AqUBOUS  SOLUTIONS  OF 

Potassium  Carbonatb  at  o^   (EogBl.  x888.) 

Mniigrmm  Mols.per  i  cc.  Solutioo.       Sp.  Gr.  of  Granu  per  loo  cc.  Solution. 


iK«CO|. 

KHCOs 

Solutions. 

KaCO*. 

KHCOs. 

o.o 

21.15 

I    133 

0.0 

21.2 

17.14 

15.28     ^ 

1. 182 

II  .8 

^5-3 

24- 10 

12.65 

1.20 

16.7 

12.6 

34.50 

10. 25 

1. 241 

23.8 

10.3 

49.20 

7  55 

1.298 

34.0 

7.6 

62.14 

5.86 

I  350 

43  0 

5-9 

74.60 

4.90 

1.398 

51.6 

4.9 

87.50 

3-75 

1.448 

60.5 

3.8 

"7-75 

0.0 

1-542 

81.4 

0.0 

Solubilitt  of  Potassium  Carbonatb  in  Aqubous  Solutions  of  Potassium 
Chloridb  and  of  Potassium  Hydroxide  at  30**.    (de  Wui,  igxa) 

Results  for  KsCOi  +  KCl.  ResulU  for  KsCQi  +  KOH. 


Gias.  per  100  Cms.  Sat.  Sol. 

Solid  Phase. 
K,C0i.xiHg0 

"  +Ka 

KQ 
If 

«4 

Gffls.  per  100 

Cms.  Sat.  Sol. 

Solid  Phase. 
KtCOb-ziH^O 

*'  +K0H.3Hd0 
[    K0H.aHd0 

KiCQ|. 

53.27 
52.22 

51-66 

1.64 

0 

KQ. 

0 

1.03 

1.07 
26.22 
28.01 

KaCOk. 

53.27 
2.50 

2.0s 

0 

KOH.  ' 
0 

S3. 77 
55.14 
55.75 

100  gms.  HsO  dissolve  10.76  gms.  KsCQi  +  2.66  gms.  KNOi  at  10^  when  both 
salts  are  present  in  excess.  (Kremann  and  Ziuk,  1909.) 

100  ems.  HsO  dissolve  10.53  nns.  KsCOs  +  6.12  gms.  NasCOs  at  10°  when 
both  salts  are  present  in  excess  (Kremann  and  Zitek,  1909).  See  also  Potassium 
Sodium  Carbonate,  p.  512. 

Data  for  aqueous  solutions  of  KiCOi  -f-  KNOa  -f-  NasCOs  -f  NaNOi,  simul- 
taneously saturated  with  two  or  more  of  the  salts  at  10^  and  at  25**,  are  also 
given  by  Kremann  and  Zitek  (1909). 

Data  for  the  reciprocal  salt  pairs  KtCOs  +  BaSOi  ^  KsS04  +'  BaCOt  at  25^ 
80®  and  100**  are  given  by  Meyerhoffer  (1905). 

An  aqueous  solution,  simultaneously  saturated  with  KsC0t.2Hs0,  KsSOi  and 

BaCOt,  contains  53.1  gms.  KsCOt  +  0.023  fi»ni'  K1SO4  at  25^.        (Meyerhoffer,  2905.) 

Equilibrium  in  the  System  Potassium  Carbonate,  Ethyl  Alcohol  and 

Water  at  23**-26**.     (Frankforter  and  Frary,  1913-) 

Note. — The  binodal  curve  for  the  system  (see  note,  p.  287)  was  very 
carefully  determined  and  tie  lines  were  located  by  estimations  of  KsCOs  in  spe- 
ciallv  prepared  conjugated  lic^uids.  The  original  results  have  been  plotted  and 
the  tollowing  data  for  the  conjugated  layers  read  from  the  curve: 

Alcohol  Rich  Layer  (Upper)  Water  Rich  Layer  (Lower.) 


Gms. 

per  xoo  Gms.  Solution. 

Gms. 

per  xoo  Gms.  Solution. 

K,C0i. 

CH»0H. 

h^. 

'k.co». 

c,h,. 

HiO. 

0.095 

90.65 

9-2S5t 

53.6 

0.28 

46.i2t 

0.241 

72.7 

27.059 

39." 

I 

59.89 

1.72 

S3. 5 

44. 7B 

29.62 

4 

66.38 

4.03 

42.6 

53-37 

25.7 

6.4 

67.9 

6.30 

35. 5 

58.2 

21.08 

II 

67.92 

8.29 

31 

60.71 

19.15 

13.2 

67.65 

10.35 

27 

62.65 

18.18 

14.7 

67.12 

14.2 

20.5 

65  3 

«  Plait  point. 

14.2 
t  Quad,  point. 

20.5 

653* 

The  authors  give  a  complete  summary  of  previous  investigations  of  this  system 
by  de  Bruyn  (1899, 1900);  Bell  (1905);  Cuno  (1908-09). 
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Data  for  the  conjugated  liquid  layers  obtained  in  the  system  potassium  car- 
bonate, ethyl  alcohol  and  water  at  17°  and  at  35**  are  given  by  de  Bruyn  (1900) 
and  at  20*",  40*"  and  60''  by  Cuno  (1908). 

Composition  op  the  Conjugated  Liquids  which  are  in  Equilibsium  with 
Solid  Potassium  Carbonate  (Quadruple  Points)  at  Various  Temperatures. 

(de  Bruyn.  1900.) 

Gms.  per  100  Cms.  Lower  Layer. 

/ • * 

KflCQ,.  CtHiOH.  HdO. 

51.2  0.2  48.6 

51.3  0.2  48.5 

52. I  0.2  47.7 

53.4  0.2  46.4 
55.3  0.2  44.5 
57.9              0.2  41.9 

Equilibrium  in  the  System  Potassium  Carbonate,  Methyl  Alcohol, 

Water  at  23**-26®. 

(Fnuikforter  and  Fiary,  1913.) 

The  authors  give  the  data  for  the  binodal  curve  and  the  quadruple  points 
but  tie  lines,  other  than  for  the  quadruple  points,  were  not  determined. 

Gms.  per  zoo  Gms.  Homogeneous  Liquid.  Gms.  per  zoo  Gms.  Homogeneous  Liquid. 

A..  . * 


r. 

GmB.per 

zoo  Gms.  Upper  Layer. 

A 

K,C0^ 

CsHiOH.            HiO. 

-18 

0.03 

90.3              9.7 

0 

0.04 

91.9           8.1 

+17 

0.06 

915            8-4 

35 

0.07 

90.9            9 

50 

0.09 

91.8            8.1 

75 

0.12 

91.4            8.5 

"^KtCQ,.  CH«OH.  HiO.  K,COi.  CH«OH.  H|0. 


6.32            7585            I7-83*  21.61  33.43  44 

6.91              63.13               29.97  23.15  31-26  45 

8.07              59.26              32.67  28.25  23.82  47 

10.17              52.64              35.33  30.72  20.57  48 

12.03              49.97              37.99  32.92  17.27  49 

14.24           45-74           4002  40-65              9.26  50 

16.48            41-76            41-76  43-95              6.96  49 

18.89            37.76            43.36  45.89              6.42  47 

49.05  6.1  44 

*  Upper  quad,  point.  f  Lower  quad,  point. 


96 
60 

94 

71 
80 

09 

09 

69 

88t 


The  following  results  for  the  solubility  of  KiCOt  in  concentrations  of  aq. 
CHtOH  above  and  below  those  yielding  liquid  layers  are  also  given. 

Gms.  per  zoo  Gms.  Sat.  Scd.  Gms.  per  zoo  Gms.  Sat.  Sol. 

CH^H.  E«C0i.  CHfOH.  E<CQ|. 

1.03  51.39  85  2.05 

2.22  50.33  89.2  1.56 

6.1  49- 05  (Lowerquad.pt.)  9^  1-9^ 

Two  Liquid  Layers  Formed  Here.  93-6  2.73 

75-85  6.32  (Upper quad pt).  94-3  5-7      (Ab^  CH/)B). 

Data  for  the  binodal  curves  for  this  system  at  17**  and  at  35^  are  given  by 
de  Bruyn  (1900). 

^  This  author  also  gives  the  following  data  for  the  composition  of  the  conjugated 
liquids  in  equilibrium  with  solid  potassium  carbonate  (quadruple  points)  at 
various  temperatures. 


Gms  per 

zoo  Gms.  Upper  Layer. 

Gms.  per 

zoo  Gms.  Lower  Layer. 

t*. 

/ 

\ 

/ 

K,CQ^ 

CHfOH. 

H/). 

KtCQ,. 

CH^H. 

HdO. 

-30 

21.7 

42.2 

36.1 

... 

•   •   • 

•  ■  • 

—20 

13-8 

52. 1 

34.1 

• .  * 

■   •   • 

•  •  • 

—20 

12.4 

•    •    • 

•    •    • 

44-2 

8.2 

47.6 

0 

7-6 

66.3 

26.1 

46.3 

6.7 

47 

0 

7.4 

•    •    • 

•    •    • 

46.6 

6.6 

46.8 

+17 

6.2 

69.6 

24.2 

48.3 

5.7 

46 

35 

5 

72.9 

22.1 

51 

4.3 

44.7 

5" 
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Equilibriuii  in  the  System  Potassium  Carbonate,  Normal  Propyl 

Alcohol  and  Water  at  22®-26^ 

(Fnmkforter  and  Fraiy,  19x3.) 

The  authors  give  the  data  for  the  binodal  curve  and  the  quadruple  points 
but  tie  lines  were  not  located. 

Gms.  per  xoo  Gnu.  Homogeneous  Liquid. 


K,av 

CHvOH. 

HiO. 

52.9 

0.02 

47.08* 

46.98 

0.12 

52.91 

39 

0.20 

60.80 

34.58 

0.20 

65.15 

3043 

0.4S 

69.12 

26.51 

0.78 

72.71 

22. 8z 

1.32 

75  87 

19.08 

2.31 

78.62 

16.3s 

3.24 

80.41 

13.47 

4.41 

82.12 

10.99 

6.24 

82.77 

8.SS 

8.31 

83  14 

Gins,  per  zoo 

Gms.  Homogeneous  Liquid. 

k.CQ,. 

QHtOH. 

HiO. 

7. 45 

930 

83.25 

597 

11.07 

82.96 

4.73 

12.71 

82.56 

3.86 

14.60 

81.54 

3." 

17.17 

79.71 

2.42 

24.71 

72.87 

1.91 

34.90 

63.19 

1. 71 

39 

59.29 

1-33 

45. 57 

53.09 

0.948 

51.56 

47.49 

0.387 

64.20 

35.41  ^ 

0.017 

95  83 

4.i53t 

t  Upper  quad. 

point. 

Equilibrium  in  the  System  Potassium  Carbonate,  Isoprofyl  Alcohol 

AND  Water  at  20®. 

(Frankforter  and  Temple,  19x5.) 

Note.  —  The  results  for  the  binodal  curve  in  this  and  the  following  system  are 
reported  in  terms  of  gms.  per  100  gms.  solvent  (water  -f-  alcohol)  instead  of  gms. 
p^  100  gms.  of  homogeneous  liquid  (KsCOi  +  water  +  alcohol.) 


Gms.  per  zoo  Gms.  Alcohol  +  Water. 


Gms.  per  zoo  Gms.  Alcohol  +  Water. 


KaCOk. 
44.844 

36.137 
28.879 
24.152 
17.665 


Alcohol. 
2. 911 

4.783 

7-349 

9-159 

14.395 


Water. 
97.089 

95.217 
92.651 
90.841 
85.605 


K,C0,. 

AlcohoL 

Water. 

15  021 

19-445 

80.555 

13.244 

23.919 

76.081 

6.065 

4^.397 

54-603 

3-933 

53 • 265 

46.735 

2.954 

57.294 

42.706 

Equilibrium  in  the  System  Potassium  Carbonate,  Allyl  Alcohol  and 

Water  at  20**. 

(Frankforter  and  Temple,  19x5.) 


Gms.  per  zoo  Gms.  Alcohol  +  Water. 


Gms.  per  zoo  Gms.  Aloohd  +  Water. 


K,CO.. 

Alcohol. 

Water. 

KiCOk. 

Alcohol. 

Water. 

47  746 

2.103 

97-897 

8.239 

30.677 

69-323 

33.200 

5.267 

94-733 

5.521 

39-337 

60.663 

23.486 

9.309 

90.691 

2.020 

54  487 

45.513 

16.354 

15.037 

84.963 

1. 015 

62.610 

37-390 

"•331 

22.454 

77.546 

0.0853 

81.228 

18.772 

Equilibrium  in  the  System  Potassium  Carbonate,  Acetone,  Water  at  20^ 

(See  also  Acetone,  p.  1 3) .     (Frankforter  and  Cohen,  19Z4.) 

The  binodal  curve  was  very  carefully  determined  and,  in  addition,  data  for  the 
quadruple  points  (solid  KsCOi)  and  five  tie  lines  were  located.  These  data  were 
plotted  and  the  following  interpolated  values  for  the  conjugated  liquids  read 
irom  the  curve. 


Gms.  per  zoo  Gms.  Upper  Layer. 

Gms. 

per 

roo  Gms.  Lower  Layer. 

A 

KtCOk. 

(CH,)aC0. 

HaO. 

K«C0k. 

(CH^,CO. 

H/). 

0.0024 

96.4 

3-5+t 

52.4 

trace 

47. 6t 

0.039 

64 

35.96 

32-63 

1.2 

66.17 

0.712 

55.3 

43.99 

24.4 

3-7 

71.9 

1.36 

48.5 

50.14 

22.91 

4.7 

72.39 

4-57 

34 

61.43 

16.92 

10.2 

72.88 

6.97 

27.5 

65.53 
69.5* 

14.77 

13 

72.23 

10.5 

20 

10.5 

20 

69.S 

*  Plait  point. 

t  Quad,  points. 
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Equilibrium  in  the  System  Potassium  Carbonate,  Potassiuii  Diproptl 

Malonate  and  Water  at  25°. 

(M 'David,  1909-zo.) 

A  series  of  mixtures  of  KtCOs  -f-  KC11H19O4  -f-  HiO  were  prepared  and  thoroughly 
mixed.  They  were  placed  in  a  thermostat  at  25°  and  the  two  layers  which  sep- 
arated in  eacn  case,  were  analyzed. 


Gnu.  per 

100  Gms.  Upper  Layer. 

* X 

KCiiHiA.                H^. 

Gnu.  per 

zoo  Gnu.  Lower  Layer. 

K.CQ^ 

KtCOb. 

K.CuHi^4. 

HiO. 

4.0s 

65.1 

30.85 

42.6 

0.4 

57 

4-9 

59.8 

35.3 

40.7 

0.4 

58.9 

5.6 

S3. 5 

40.9 

35 

O.S 

64s 

7.2 

50.5 

42.3 

33-5 

0.9 

65.6 

8.7 

39.2 

52.1 

28.9 

0.7 

70.4 

ZI 

34-6 

54.4 

26.8 

0.8 

72.4 

HS 

23s 

62 

24.8 

3 

72.2 

17 

18.6 

64.4 

23.1 

6.05 

70.85 

z8.6 

15 

66.4 

21.7 

8.7 

69.6 

Several  determinations  at  2°  and  at  56''  are  also  nven. 

100  cc.  anhydrous  hydrazine  dissolve  i  gm.  KtCO«  at  room  temp. 

CWelsh  and  Broderson,  19x5.) 

100  gms.  aqueous  solution  simultaneously  sat.  with  KsCOt  and  cane  sugar  at 

31.25^  contain  22.24  i^s.  KsCO<  and  56  gms.  susar.  (Kohler.  1897.) 

Freezing-point  data  for  mixtures  of  KjCOi  -f-  KCl  and  KjCOj  +  NaCl  (Sackur, 

1911-12).    KiCOt  +  K1SO4    (Amadori,    1912;    Le  Chatelier,    1894);    KtCOt 

+NasCQi  (Le  Chatelier,  1894).  (U  ChateUer.  1894.) 

POTASSIUM  Sodium  CARBONATE  KsCO,.Na.CO,.i2H,0. 

Solubility  in  Water  at  25®. 

(Osaka,  zgzo-zz.) 


Gnu.  per  zoo  Gnu.  Sat.  Sol. 


Gms.  per  loo  Gms.  Sat.  Sol. 


K«C0). 

NasCQ,. 

^              ooua  ruaac.                 '— 

K,CO.. 

NajCOi. 

-»          oouu  fiiaar 

52.83 

0 

K|C0b.aH^ 

25.2 

14. 1 

K«C0bJfaiC0^.z3Hd0 

52 

I 

«4 

22.4 

16.6 

«4 

50.7 

2.6 

l( 

19.8 

18.7 

M 

49.1 

4.6 

"  +K«C0,.NaaC0k.z3Hd0 

19. 1 

19.7 

II 

49 

4.6 

KaCX)|.Na|COi.zaH|0 

15   I 

23.2 

"  +Na,C0b.zoHd0 

46.5 

4.3 

14.5 

22.8 

Na,C0b.ioI]d0 

46.2 

5.2 

10.8 

22.7 

i< 

41 

6.3 

10.7 

22.4 

M 

37.7 

7 

4.7 

21.9 

11 

31 

10.5 

0 

22.71 

M 

The  previous  determinations  of  Kremann  and  Zitek  (1909),  agree  in  general 
with  the  above,  but  these  authors  report  that  the  double  salt  contains  6H1O 
instead  of  i2HsO. 

100  gms.  HsO  dissolve  184  gms.  potassium  sodium  carbonate  at  1$^  (d  «=  1.366). 

(Stolba,  Z865.) 

POTASSIUM  URANYL  CARBONATE  2KsC0,.(U0,)C0t. 

100  gms.  HtO  dissolve  7.4  gms.  salt  at  15**.  (Ebelmen,  iSsaO 

POTASSIUM  CHLORATE  KCIO,. 

Solubility  in  Water. 

Average  curve  from  results  of  Carlson  (1910),  Caliolari  (z9xa),  and  Tschugueff  and  Qilopin  (1914). 

t*.  d 

O 

zo 

15 

20 

25 
30 

For  previous  results  in  good  agreement  with  the  above,  see  next  page. 


Sat.  Sol. 

Gnu.  KC10|Mr 
100  Gnu.  aJO. 

f. 

d  of  Sat.  Sol. 

Gnu.  KCl^  pec 
xoo  Gnu.  ^0. 

.021 

3.3 

40 

1.073 

14 

•    a    • 

5 

50 

»  •    « 

19.3 

■    •    ■ 

6.1 

60 

1. 115 

24. 5 

.045 

7-4 

80 

1. 165 

38.5 

•    •    • 

8.8 

100 

1. 219 

57 

•    ■    • 

10.5 

104  b. 

pt. 

1-230 

60 
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POTASSIUM  CHLORATE  KClOt.    (See  also  previous  page.) 

Solubility  in  Water. 

(Gay-Luaaac,  1819;  Pawlewaki,  1899;  above  xoo*,  Tilden  and  Shenatooe,  z88i;'aee  aJao  Blazo, 


1891;  Etaxd,  1894;  at  99*,  KOhler,  1879.) 


SdL 


Gms.  KaO|  per  too  Gma. 


Cms.  KCIO*  per  zoo  Gma. 


utioo. 


Water. 


0 

3  04 

314 

3-3' 

10 

4.27 

4-45 

50 

30 

6.76 

7.22 

7-1 

25 

7  56 

8.17 

8.6 

30 

8.46 

9.26 

10. 1 

40 

"•75 

^3-3^ 

14.5 

50 

IS  18 

17-95 

19.7 

60 

18.97 

33-42 

26.0 

70 
80 


Solutioa. 

23.55 
26.97 

90  31.36 

100        35-^3 
120        42.4 

136        49-7 
190        64.6 

330       9^-7 

•  GcyLoHK* 

100  gms.  HjO  dissolve  5.06  gms.  KCiOj  at  10*. 

One  liter  of  HiO  dissolves  65.5  ^ms.  KClOi  at  about  20' 


Water. 


29.16 

36.93 

46.11 

.    55-54 

73-7 

98  5 
183.0 

3930.00 


32-5* 
39-6 

47-5 
56.0 

73-7 
99.0 

183.0 


(Rooseboom,  1891.) 
(Konowalow,  z899b.) 
One  liter  of  5.2  %  NH|  solution  dissolves  52 .5  gms.  KClOi  at  about  20®.      " 

SOLUBILITT  OF  POTASSIUM  CHLORATE    IN    AqUEOUS    SOLUTIONS   OF   POTASSIUlf 

Hydroxide,  Hydrogen  Peroxide,  and  Mixtures  of  the  Two  at  25^. 

(Calvert,  z9ox.) 

The  mixtures  were  agitated  by  means  of  a  stream  of  air.    Equilibrium  was 

approached  both  from  above  and  below  25^. 

Mols.  KaOb         Gms.  KQO^ 
Onnpoeition  of  Sdvent.  Dissolved  per   *     Dissolved  per 

Liter  of  Sat.  SoL  Liter  of  Sat.  SoL 


Water  alone 

0.67s 

82.71 

Aqueous  0. 125  ;»  KOH 

0.625 

76.60 

"       0.25   n     " 

0.573 

70.23 

Aq.  HsOi      containing 

1.26 

mols.  HsOi  per 

L 

0.730 

89.4s 

((                    « 

1. 31 

0.737 

90.33 

Aq.  0.2s  n  KOH 

0.015 

0.578 

70.82 

«                     « 

0.276 

0.584 

71.57 

II                     (1 

0-9S4 

0.616 

75  50 

tt                    11 

1.073 

0.673 

82.47 

Solubility  of  Potassium  Chlorate  in 

Aqueous  Solutions  of 

Potassium  Bromide  at  13**. 

(Blares 

,  19x1.) 

Cms.  per  100  Gms. 
SolutioQ. 

Gms.  per  xoo  Gms. 
Solutioa. 

Gms.  per  xoo 
Solution 

Gma. 

• 

KBr.           KOOi. ' 

KBr. 

KQC*. 

KBr.           KQCa. 

0 .  20          5.18 

I.O 

5-04 

6 

•0        3 

.46 

0.60          5.20 

2.0 

4.60 

8 

.0        2 

.80 

0.8             5.06 

3-0 
4.0 

4-2 

4.0 

10 

.0        2 

.40 

Solubility  of  Potassium  Chlorate  in  Aqueous  Solutions  of  Other 

Potassium  Salts  at  I4**-i5*.    (Biarez»  xgxx.) 


Salt. 

KOH 
KCl 

KBr 

ii 

KI 


Gma.  per  xoo  Gma.  SolntloD. 


KSalt. 

1-43 
1. 91 

3  82 

3-05 
6.10 

4-25 

8.51 


KClOs. 

4-47 

4-45 

3-58 
4.49 

360 

4-59 
3-65 


sdt. 
KNO3 


Gma.  per  xoo  Gms.  Solntico. 


it 


K,CA 


KSalt. 

2.59 
5.18 

2.23 

4.46 

3.42 

4.85 


KQOs. 
4.51 

88 

71 
98 

72 
93 


3 
4 
3 
4 

3 
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Potassium  Chlorate  in  Aqueous  Solutions 
Potassium  Chloride  at  20®. 

(Winteler  -^  Z.  Electrochem.  7»  360,  'oo.> 


OF 


Sp.  Gr.  of 

Ormn 

IS  per  Liter. 

Sp.  Or.  of 
Solutiotts. 

Grains 

per  Liter. 

Solutions. 

KQ. 

Kaos: 

KCl. 

Kaos: 

1.050 

0 

71. 1 

1.098 

120 

24. 5 

1.050 

10 

58.0 

1. 108 

140 

22-5 

1.050 

20 

49.0 

1. 119 

160 

21.0 

I   054 

40 

395 

1. 130 

180 

20. 0 

1.064 

60 

34  0 

1. 140 

200 

20.0 

I   075 

80 

30. 0 

1. 168 

250 

20.0 

I.08Q 

IOC 

27.0 

Solubility  op  Potassium  Chlorate  in  Aqueous  Solutions  of 

Potassium  Nitrate. 


Results  at 

19.8s' 

0 

• 

M.    AJU/iM»< 

Results  at  23.87®. 

Mob.  pe 

r  Liter. 
KClOs. 

Grams 
'KN0|. 

per  Liter. 
KClOi* 

Mds. 
'  KNO,. 

per  Liter. 
KClOi' 

Grains  pei 

-Uter. 

KNOs. 

KNOt. 

KQQb^ 

0.0 

0.570 

0 

.0 

69.88 

0.0 

0.645 

0.0 

79.09 

0.125 

0.529 

12 

■65 

64.86 

0.5 

0-515 

50 -59 

63   14 

0.25 

0492 

25 

.29 

6033 

1.0 

0374 

lOI 

.19 

45  85 

a.o 

0.328 

202 

•38 

40.22 

Solubility  of  Potassium  Chlorate: 

(Taylor,  1897;  see  also  Gerardin,  1865.) 


In  Aqueous  Alcohol. 


In  Aqueous  Acetone. 


Wt.prrcent  ^      ASA?^ 
Alcohol  or    Gms.  KClOjper 

At40*. 
Gms.  KClOs  per 

At  JO**. 
Gms.  KClOs  per 

At  4( 
Gms.  KCl 

Osper 

of  Acetone 

»         100  Gms. 

ICO  Gms. 

100  Gms. 

100  G 

rms. 

in  Solvent 

■  Solution.    Water. 

Soluti<»i. 

Water. 

Solution. 

Wate^. 

Solution. 

Water. 

0 

9.23       10.17 

12.23 

13-93 

9-23 

10.17 

12.23 

13-93 

5 

7.72         8.80 

10.48 

12.33 

8.32 

9S^ 

1 1. 10 

13-11 

10 

6.44         765 

8.84 

10.77 

7.63* 

9.09 

10.28* 

12.60 

20 

451       S-90 

6.40 

8.56 

6.09 

8.10 

8.27 

11.26 

30 

3.21      4.74 

4.67 

7.00 

4-93 

7.40 

6.69 

10.24 

40 

2.35      4.00 

3  41 

5-88 

3  90 

6.76 

5  36 

9-45 

50 

I  64      3.33 

2.41 

4.94 

2.90 

5-98 

4  03 

8.40 

60 

I. 01       2.53 

1. 41 

3-69 

2. 03 

5-17 

2.86 

7-35 

70 

0.54      1.82 

0.78 

2.63 

1.24 

4.18 

1.68 

5-68 

80 

0.24      1.22 

0.34 

1-73 

057 

2.88 

0.79 

3-97 

90 

0.06      0.62 

0.12 

1. 17 

0.18 

1.82 

0.24 

2.45 

*  Solvent*  9.09  Wt.  per  cent  Acetone. 

100  gms.  sat.  solution  of  KClOi  in  glycol  contain  0.9  gms.  KClOi. 

(de  roninrk,  1905O 
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SOLUBILITT  OF  POTASSIUM  CHLORATE  IN  AQUEOUS  SOLUTIONS  OF  VARIOUS 

Compounds  at  2$^,   (Rothmund.  1910.) 

KClOk  per  Liter. 


Aqueous  0.5  Normal 
Solution  of: 


Mob. 

0.1475 
Q. 1402 

0.1356 

o. 1343 


Water  alone 

Methyl  Alcohol 

Ethyl  Alcohol 

Propyl  Alcohol 

Tertiary  Amyl  Alcohol    0.1279 

Acetone  o.  145 1 

Ether  0.1336 

Glycol  o.  1416 

Glycerol  o.  1404 

Urea  o.  15x0 


Aqueous  0.5  Normal 
Cms.  Solution  of: 

20.44  Ammonia 

19 .  43  Dimethylamine 
18.75  Pyridine 

18.61  Urethan 
17.72  Formamide 
20.11  Acetamide 
18.51  Acetic  Add 

19.62  Phenol 

19.45  Methylal 

20 .  92  Methyl  Acetate 


KGOk  per  Liter. 


Mols. 

o. 1474 
o. 1342 
o. 1410 
0.1400 

0.1539 
0.1447 

0.1462 
o. 1362 
0.1400 
o. 1429 


Gms. 
20.43 
18.60 

19- 54 
19.40 

21.32 

20.05 

20.26 

18.87 

19.40 

IQ.80 


100 gms. glycerol  ((2»b  1.256)  dissolve 3.54 gms.  KClOiat  15-16^  (Ossendowaki,  1907.) 

POTASSIUM  PerCHLORATB  KCIO4. 

Solubility  in  Water. 

(Average  curve  from  results  of  Noyes  and  Sammet  (1903);  Carlson  (1910);  Rosenheim  and  Wdnhaber 
(19x0-1  x);  C^alzolari  (i9xa);  Thin  and  Gumming  (X9X5). 

(jms.  Ka04  per 
zoo  Gms.  Sat.  SoL 

9 
II. 8 

14.8 

18 

21.8 

S(}lubility  of  Potassium  Perchlorate  in  Aqueous  and  in  Alcoholic 

Solutions  of  Perchloric  Acid  at  25.2°. 

(Thin  and  Gumming,  1915-) 

In  Aq.  HCIO4  Solutions.  In  Alcoholic  HCIO4  Solutions. 

0  ( =  water)       2 .  085        93 . 5%  Alcohol  0.051 
o.oi                    1-999                   "            +o.2%HC104*       0.017s 
o.io                   1-485        98.8%  Alcohol  +           "                o.oio 

1  0.527  "  +2%HC104*         0.028 

*  The  HCIO4  was  added  as  aq.  ao%  HGIO4  solution  hence  the  concentration  of  the  alcohol  was  decreased. 


f. 

tfof 
Sat.  Sol. 

Gms.  KaO^per 
xoo  Gms.  H^. 

0 

1.007 

0-7S 

10 

•    •    • 

I  OS 

20 

I. Oil 

1.80 

25 

1. 012 

2.08 

30 

«    «    • 

2.6 

40 

1.022 

4-4 

f. 

dol 

Sat.  Sol. 

SO 

■    •    • 

60 

I  033 

70 

■    •    ■ 

80 

I  053 

90 

•    •    • 

00 

1.067 

Solubility  of  Potassium  Perchlorate  in  Aq.  KCl  and  Aq.  KsSOi 

Solutions  at  25^     (Noyes  and  Boggs,  X9xx.) 


In  Aq.  KCI  Solutions. 

Gms.  per  xoo.g  cc.  Sat.  Sol.        ^t.  of  xoo.a  cc. 

of  Solution. 


In  Aq.  KfSOi  Solutions. 

Gms.  per  xoo.a  cc.  Sat.  Sol.        wt.  of  100.2  cc. 


KGIO4. 
2.0566 
1.7800 

1-5597 


KGL 
O 

0-3715 
0.7421 


101.42 
101.45 


KCIO4. 
2.0566 

1.8262 

I . 6396 


K«S04. 
O 

0.4339 
0.8665 


of  Solution. 

•  .  . 
101.47 

101.55 


100  gms.  51.2  Vol.  %Aq.CjHsOH  (<i»o.93i9)  dissolve  0.754  em.  KCIO4  at  25.2®. 


4t 


<l 


«< 


«4 


93.5 
98.8 


H 


II 


II 


H 


((2  a  0.82 19) 

W =0.7998) 


90    Wt.  %  Aq.  CiHsOH 
97.2 


41 


14 


II 


II 


41 


«« 


.  gm 

(Thin 


and  Gumming,  1915.) 

0.051    gm.  KCIO4  at  25.2". 


0.019 


and  Gumming,  X9X5.) 

.  KCIO4  at  25.2*. 


>   gm 

(Tnin  and  Gumming,  191 5-) 

0.036  gm.  KCIO4  at  25.2®. 

(Wenze,  X89X.) 

0.0156  gm.  KCIO4  at  25.2*. 

(Weoxe,  1891^ 
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POTASSIUM   OHLOBIDE   KCl. 

Solubility  in  Water. 

curre  from  the  results  of  Meusacr  —  Z.  anon.  Chem.  44*  79,  '05;  at  31  .s^,  KOhlcr— Z> 

Chem.[2j2Qt  456,  'S4;  Genuxiin  —  Aim.  chim.  phys. 
Etard  IhU.  [7]  a»  526,  ^94;  Mulder;  above  xoo*',  Tuden 


CAverace  curre  from  the  results  of  Meusacr  - 
Ver.  ZuoLerind.  47t  447«  '97;  Andrae  —  J.  pr. 
[4]  5.  137.  '6s;  de  Coppet  Ibid.  [5]  30»  411,  '83; 


IJifi 


Shenatope  —  Proc.  Roy.  Soc.  ( 


'Ai^ 


)  3&  345.  '83) 


*•■ 


Gms.  Kg  pjjBT  100  Gma. 
Solution.  Water. 


-9   193 
—4.5  20.6 

o   21.6 


S 
10 

IS 
20 

30 


22.7 

23-7 
245 
25  4 
26.2 

27.1 


23  9 

25-9 
27.6 

29 -3 
31  o 

32 -4 

34  o 

35  S 
37  o 


40 

50 
60 
70 
80 

90 

IOC 

130 


Gms.  KCl  per  xoo  Gms. 
Solution.   Water. 

28.6    40. O 


29.9 

31 -3 

32.6 

33-8 

351 

36.2 

39-8 


42 

45 
48 

51 
54 
56 
66 


6 

5 

3 

I 

o 

7 
o 


Gms.KO  per  too  Gms. 
Solutioa.  Water. 

41-5  70.8 

43-7  77  S 

Solid  Phase  Ice 

23 -9 

21-5 
20.0 

17  S 

15-7 
14  3 


147 
180 


-9      19-3 
-8.     17.7 

-8      16.7 

-7      14-9 
-6      13.6 

-5-5  ".5 


Sp.  Gr.  of  solution  sat.  at  o  —  ^1.150;  at  15°  «  1.172. 

The  following  determinations  of  the  solubility  of  potassium  chloride  in  water, 
made  with  exceptional  care,  are  reported  by  Berkeley  (1904). 


f. 

0.70 

19 -55 
32.80 

59-85 


dol 
Sat.  Sol. 

1. 1540 
1. 1738 
1 .  1839 
I. 1980 


Gms.  KCl 
Gms 


28.29 

34.37 
38.32 

45  84 


xoo 


74.80 

89 -45 
108  (b.  pt.) 


<fof 
Sat.  Sol. 

1.2032 
1.2069 
I.2I18 


Gms.  KClper 
Gms.HA 

4958 

53.38 

58.11 


zoo 


100  gms.  HsO  dissolve  36.12  pis.  KCl  at  25^.  (Amadori  and  Pampanini,  191X.) 

F.-pt.  data  for  aq.  KCl  solutions  are  given  by  Roloff  (1895). 
Data  for  equilibrium  in  the  system  potassium  chloride,  arsenic  triozide  and 
water  at  30®  are  given  by  Schreinemakers  and  de  Baat  (1915). 

Solubility  of  Potassium  Chloride  in  Aqueous  Solutions  of  Hydro- 
chloric Acid  at  o**  and  at  25**. 

(Aimatxong,  Eyre.  Hussey  and  Paddinson,  1907;  Armstrong  and  Eyre,  Z9zo-xi0 

Sdvent, 

Gms.  Helper 

zooo  Gms.  H|0. 

O 

9. II 
18.22 

36.45 

109 -35 
182.25 

Solubility  of  Potassium  Chloride  in  Aqueous  Solutions  of  Hydro- 
BROMic  Acid  and  of  Hydrochloric  Acid  at  25°.    (Hers,  igiz-u.) 


Gms.  KCl  per 

xoo  Gms.  Sat.  Sol. 

A 

'  At  o\ 

At  25*. 

22.11 

26.45 

20.93 

25.17 

19.71 

24.07 

17.26 

21.74 

•  •  • 

13 -47 

•  •  • 

6.93 

In  Aq.  HBr. 
MOlimob  per  xo  cc.  Gms.  per  Liter, 


In  Aq.  HCl. 

Millimols  per  xo  cc.  Gms.  per  Liter. 


HBr. 

KCl. 

HBr. 

KCl. 

HQ. 

KQ. 

HQ. 

KQ. 

0 

42.72 

0 

318.5 

5.66 

37.49 

20.64 

279.6 

6.61 

37.80 

53. 5 

281.9 

10.20 

33-79 

37.19 

252 

34.15 

19.57 

276.4 

146 

15.91 

28.68 

57.98 

213.9 

20.94 

24.74 

76.35 

146.6 

32.52 

17.39 

118. 6 

129.6 
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Solubility  op   Potassium  Chloride   in  Aqueous   Solutions   or 

Hydrochloric  Acid  at  o°. 

(Jeannel  —  Compt.  rend.  I03»  38x1  '86;  Engel  —  Ann.  chim.  jdiys.  [6]  13,  377,  '880 
Milligram  Mols.  per  10  cc.  Grams  per  ipo  cc.  Solution*     Sp.  Gr.  of 

'  KOT*  HCT.  iCcT       '         Ht\.  Soiutioks. 

34-5  00  25.73  00  1. 159 

30.41  3.9  22.69  1.42  1.152 

27.95  6.6  20.84  2.41  1. 150 

27.5  7.1  20.51  2.59  1. 147 

23.75  "I  17-71  405  1. 137 

16.0  23.0  11-93  ^-39  I. Ill 

10. o  34.0  7.46  12.40  1.105 

7.5  41.0  5.60  14.95  I  105 

2.0  65.5  1.49  23.88  I. 121 

2.4  148.8  (sat)        1.52  54.36  1.224 

100  cc.  saturated  HCl  solution  dissolve  1.9  gms.  KCl  at  17**.  (Ditte,  i88x.) 

100  gms.  sat.  aq.  HCl  solution  dissolve  1.9  gms.  KCl  at  20°.    (Stoltzenbeis,  x9ia0 
F.-pt.  data  for  mixtures  of  KCl  and  HCl  are  given  by  Demby  (191 8). 


Solubility  of  Mixtures  op  Potassium  Chloride  and  op  Sodium  Chloride 
IN  Aqueous  Hydrochloric  Acid  Solutions  at  25^. 

(Hicks,  1915.) 


( 

Gms.  per 

xoo  Gms.  Sat. 

Solutions. 

HQ. 

NaCL 

KQ. 

0 

19 -95 

10.90 

8.61 

10.65 

7.58 

17.16 

356 

3.80 

20.65 

2.03 

2.86 

32.78 

0*18 

1.27 

Solubility  op  Potassium  Chloride  in  Aqueous  Magnesium 

Chloride  Solutions. 

(Precht  and  Wittgen  — Ber.  X4«  1667,  '8x.) 


Grams  KQ 

per  100  Grams  Sat.  i 

3oIuti<ni  in: 

t«. 

143 

Mgda. 
9.9 

S'3 

A 
1.9 

»o%  MkCIi. 

10 

4.2 

KCH-S.7] 

^aC 

20 

15 -9 

"•3 

6-5 

2.6 

6.0 

"  +5-9 

30 

17s 

12.7 

7.6 

3-4 

6.9 

"  +6.0 

40 

19.0 

14.2 

8.8 

4.2 

7-9 

"  +6.1 

so 

20.5 

15.6 

10. 0 

50 

8.9 

"   +6.3 

60 

21.9 

17.0 

II. 2 

5.8 

9.9 

"  +6.4 

80 

245 

19s 

13.6 

7-3 

10.9 

"  +6.6 

90 

25.8 

20.8 

14.7 

8.1 

II. 9 

"  +6.7 

<< 

100 

27.1 

22.1 

15-9 

8.9 

13  0 

"  +6.9 

a 

More  recent  data  on  the  solubility  of  potassium  chloride  in  aqueous  solutions 
of  magnesium  chloride  are  given  by  Feit  and  Przibylla  (1909). 
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Solubility  of  Mixtures  of  Potassium  Chloridb  and  Potasshjh 

Bromide  at  25''. 

(Fock.  X897-) 


Gruns  per  liter 
Sdution. 

MnUsram  Mob. 
per  Liter. 

Mol.  per  cent 

KQin 

Soiutioa. 

Sp.Gr.of 
Sdiutioiis. 

Mol.  per  cent 
KOia 

kBr. 

KU. 

KBr. 

Kd. 

Solid  Phase. 

SS^-^ 

000 

4686.2 

O-O 

00           ] 

^3756 

0.00 

531 -5 

23 -44 

4462.7 

3U-2 

6.16         ] 

[.3700 

0.00 

503-6 

46-57 

4228.5 

624.3 

12.86         ] 

[.3648 

8.23 

454-6 

82.62 

3817.8 

II08.0 

22.49        3 

[-3544 

15.68 

379-6 

136.6 

3188. I 

1830.7 

36.48         ] 

C.3320 

33-66 

3248 

166.9 

2727.6 

2237.4 

45.06         ] 

[.3119 

63-51 

2j8.o 

213.9 

1830  - 2 

2868.0 

60. 30         ] 

[.2689 

82-29 

140.7 

250.9 

II81.I 

3363 -9 

74.01         ] 

f-2455 

88.04 

47-5 

291.7 

398-8 

39" -4 

85.22         ] 

C.1977 

96.98 

o-o 

3^^-3 

O-O 

4173-1 

100. 00      : 

[.1756 

100.00 

Solubility  of  Potassium  Chloride  in  Aqueous  Potassium 

Hydroxide  Solutions. 

(Eocel  —  Bull.  80C.  chim.  [3]  6,  x6,  '91:  Winteler  —  Z.  Electrocheni.  7»  360,  '00.) 


Results  at 

o"". 

Results  at 

20*. 

(Engd.) 

(Winteler.) 

Ms.  Mols.  per 
xo  cc.  SdutioQ 

Ha.           KOH. 

Sp.  Gr.  of 

Sdutiaa. 

Gms.  per  xoo  cc. 
Soiutioa. 

KCl.           KOfl. 

Gms.  per  xoo  cc. 
Sohidoo. 

ka.       KOH. 

Sp.  Gr.  of 
Solution. 

355 

0 

1-159 

26.83 

0.0 

29-3 

I.O 

1.185 

31-0 

2-375 

146 

23 -44 

1-33 

21. 1 

10. 0 

1. 210 

28.3 

4.7 

153 

21.39 

2.64 

14.8 

20.0 

I   245 

23.0 

9.9 

172 

17-39 

5  56 

10.4 

30.0 

I -29s 

18.38 

15  I 

195 

13.89 

8.46 

6.8 

40.0 

1-345 

14.43 

20.0 

.216 

10. 91 

11.23 

4.0 

50.0 

1-397 

"•43 

24.63 

•239 

8.64 

13-83 

2.2 

60.0 

1.450 

8.98 

29.25 

.261 

6.78 

16.43 

1.4 

70.0 

I -500 

6.28 

35  13 

.294 

4-74 

19.72- 

I.I 
09 

80.0 
85.0 

I  550 
1.580 

Solubility  of  Mixtures  of  Potassium  Chloride  and  Potassium 

Iodide  in  Water. 

(Etard  —  Aim.  chim.  fdxys.  [7]  3»  975,  '94.) 


f. 

Ciuns  per 

xoo  Gms.  Soiutioa. 

ao 

Grams  per 

xoo  Gms.  SoluriflB. 

KCl. 

Kl. 

t  . 

Ka. 

KI. 

0 

3-7 

505 

100 

6.2 

61.0 

20 

4.2 

53 -o 

140 

7-3 

63 -7 

40 

4-7 

55-3 

180 

8.3 

65  5 

60 

5-2 

57-5 

220 

9.4 

66.3 

80 

S-7 

59-4 

245 

10. 0 

66.5 
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Solubility  of  Potassium  Chloride  in  Aqueous  Solutions  of  Potassium 

Iodide  at  25®  and  Vice  Versa. 

(Amadori  and  Pampanini,  19x1.) 


Gms.  per  loo  Cms.  H«0. 


Gms.  per  100  Gms.  HjO. 


KCl. 

KI. 

KQ. 

KI. 

0 

149.26 

19.64 

68.22 

4.06 

144.03 

23-75 

43  89 

763 

137.79 

29.56 

23-83 

11.36 

132.60 

31-38 

14-83 

11.74 

133.90 

33-68  • 

7 

IS  10 

105.91 

36-12 

0 

Solubility  of  Potassium  Chloride  in  Aqueous  Solutions  of  Potassium 

Nitrate  at  o**  and  at  25". 

(Armstrong  and  Eyre,  1910-xi.) 


Solvent,  Gms.  KNO^ 
per  1000  Gms. 

Gms.  KQ  Dissolved  per 
zoo  Gms.  Sat.  Solution  at: 

H,0. 

o\ 

as-. 

0 

22.10 

26.73 

25.27 

21.71 

26.26 

50.55 

21.25 

25.61 

lOI.II 

20.70 

24.58 

151.66 

... 

23. 57 

Solubility  Data  for  the  Reciprocal  Salt  Pairs  KCl+NaNOi?=fcNaCl+KNOt 

AT  5**,  25®,  50®  AND  100®. 

(Reinders,  19x4,  X915;  see  also  Uyeda,  1909-10.) 


Results  at  25'. 

• 

Results  at  50* 

i 

'                       Gms.  per  loo  Gms.  H^. 

Gms.  per  loo  Gms.  HtO. 

SoUd  Phase  in  FatJi 

Naa. 

KQ. 

NaNQ,. 

KNOj. 

NaCl. 

KCL      NaNOa. 

KNQi. 

Case. 

36.04 

•  •  « 

•   «   • 

36.72 

•   ■   •                     •   •   • 

•   •   • 

Naa 

32.28 

10 

m    »    • 

•    •   * 

•   •   •                     •   •   • 

•   ■   « 

« 

30.27 

16.45 

•   •    • 

28.35 

23.09        ... 

•  •   • 

NaQ+KQ 

12 

26^78 

•    •    • 

42.80       ... 

«    •   • 

Ka 

... 

35.54 

10 

41.39        ... 

24.05 

« 

... 

34  92 

22.79 

38.75        ... 

52.54 

Ka+KNQi 

... 

10 

31-48 

85.10 

KNO) 

... 

10 

37-49 

•   *   • 

(1 

... 

60 

41.87 

■   •   « 

u 

... 

100.9 

46.15 

...      134.9 

90.2 

KNQi+NaNQi 

... 

96.06 

20 

...      114. I 

•   •   • 

NaNO) 

10 

77.46 

•  •  • 

•   •   •                     •    •   • 

«    •   • 

« 

23.62 

58.01 

•  •  • 

20.5 

...        84.8 

*   •   • 

NaNOj+NaCl 

33.90 

10 

•  •  • 

28.4 

...        43.9 

•    •    • 

NaCl 

24.82 

22.2 

15.4 

•   •  • 

34 

13.4 

24.3 

NaCl+KCl 

21.36 

20 

•   •   • 

32.9 

12.7 

25.4 

58.6 

KCl+KNQi 

24. 5 

»  •   • 

61.3 

17.2 

«   •   • 

•   •    •                     •    •   • 

•    •    • 

KNOj+NaNQi 

7 

•  •  « 

82.1 

43.15 

19.2 

...      104. I 

27.2 

NaNOj+NaQ 

23.8 

•  •  • 

64 

41.2 

12.2 

...      I10.7 

82.2 

NaCl+NaNO,+KNQi 

4-5 

■  •  • 

■   •   ■ 

40.3 

59-9 

6.1 

70.9 

NaQ+KCl+KNOi 

Results  at  5*. 

Results  at  100*^. 

31.50 

10.4 

•  •  • 

«  •  • 

27.3 

36 . 2 

•   •   • 

NaQ+KQ 

•  •  • 

29.84 

■   •   • 

10.14 

•  ■  • 

41.6 

199 

KCl+KNOs 

•  •  • 

•  •  • 

82.10 

18. 1 

•  •  ■ 

...       233.6 

218 

KNOj+NaNQi 

27.6 

•  •  • 

41.7 

•  •  « 

19.2 

...       158 

•   •   • 

NaNOi+Naa 

POTASSIUM  CHLORIDE 


520 


Solubility  of  Potassium  Chloride  in  Aqueous  Solutions  op  PoTAssnm 
Nitrate,  and  of  Potassium  Nitrate  in  Aqueous  Solutions  of  Potassium 
Chloride,  at  Several  Temperatures. 

(Touien,  1900;  BocU&oder,  1891;  Niool,  1891;  Soch,  1898.) 


I4-5'  (T.). 

Cms.  per  Liter  Solutifln. 


KNO^. 

KCL 

0 

288.3 

20.64 

284.2 

32.18 

282.1 

62.23 

276.8 

82.77 

273  s 

"S-9 

270.7 

119. 1 

268.3 

123.4 

267.2 

KCl  in  Aq.  KNOa  Solutions  at: 

25.2»  (T.). 

Cms.  per  Liter  Solutkm. 


KNQi. 
O 

13-76 
32.18 

91.26 

122.7 

141-4 
182.7 


KCl. 

3II.8 
306.6 

303-6 
293.2 
287.2 
284.2 
276 


20*,  etc.  (N.). 

Cms.  per  xooo  Cms.  H/>. 


O 

56.18 
168.54 

at  25* 
225.8 
at  80' 

"75 


KCL 

345.2 
342.15 

334.39 
(S) 

341.3 
(S) 
402 


KNOi  in  Aq.  KCl  Solutions  at: 


14.5** 

1 

25.2* 

> 
• 

20* 

• 

Gms.  per  Liter  Solution. 

Gms.  per  liter  Solution. 

Gms.  per ) 

cooo 

Gms.H^. 

KCL 

KNOb. 

KCL 

KNQ^ 

KQ. 

KNO^ 

0 

225.4 

0 

325.5 

0 

311. 1 

13-58 

219.8 

19.39 

312.3 

82.9 

256.8 

31-63 

208.2 

49.22 

288.7 

165.8 

221.7 

65.64 

185.2 

100.7 

254 

248.7 

202 

132.6 

159-5 

155.2 

224.4 

310.8 

501.6 

164.4 

153.3 

207.3 

203.9 

196.5 

144 

226.8 

196.9 

236.9 

137. 1 

In  the  case  of  the  results  by  Touren,  constant  temperature  and  agitation  were 
employed. 


KNO,  in  Aq.  KCl  at  20.5*  (B.). 


KCl  in  Aq.  KNO.  at  17.5**  (B.). 


jVob.  per  100  cc 

Solution. 

Sp.  Gr.  of 

KCL 

KNO,. 

Solutions. 

0 

27  68 

I . 1625 

4.72 

24.39 

1. 1700 

7-74 

22.44 

1. 1765 

12.23 

20.23 

I. 1895 

15.15 

18.96 

I. 1983 

19.61 

17.67 

I. 2150 

22.17 

17. II 

1.2265 

24-96 

16.79 

1.2400 

Gms.  per  100  oc 

.  Solution. 

Sp.  Gr.  of 

KNO,. 

KCL 

Solutions. 

0 

29-39 

I. 1730 

6.58 

27.50 

.     I. 1980 

8.88 

27.34 

I. 2100 

12.48 

26.53 

1.2250 

14.83 

25.98 

1.2360 

15.22 

25.96 

1.2390 

15-49 

25.95 

1.2388 

15-33 

26.24 

1. 2410 

In  the  case  of  the  above  results  by  BodUlnder,  a  saturated  aqueous  solution  of 
potassium  chloride  was  prepared  and  weighed  amounts  of  potassium  nitrate  were 
added  to  measured  volumes  of  it.  The  mixtures  were  warmed  and  then  allowed 
to  cool  to  the  indicated  temperature  and  frequently  shaken  during  24  hours. 
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SOLXXBILITT  OF  POTASSIUM  CHLORIDE  IN  AqUEOUS  SOLUTIONS  OF   POTASSIUM 

Nitrate  and  Vice  Versa. 

(Leather  and  Mukerji,  19x3.) 

Results  at  30^  Results  at  40^  Results  at  91^. 

Sp.Gr.    ^"*P^&;8^^°^Sp,Gr.     ^""P^^^"^-  Sp.Gr.   Gms.  pg-^oo  Gms.     SaUdPhaae 

^■^'      KG.       KNO,;    ^'•^^'     '  KCl.      KNQ.;  ^^•^'    '  KCl.    '  KNO,/      Eacfca*. 
1. 186      37.58      O  1. 194      40.60      O  1.222      53.58         O  KQ 

I.219      36.72       8.05       1.252       39.11     16.86      1.344     47.85       52.75 

1. 251     36.19    19.36      1.305     37.08   35.45     1.486  -43.30    II4-6 

1. 281      35.42     26.83       I.319      37.49    39.71      1.552      39.90    162.9         "  +KNO1 
1.258      28.71    29.19       I.312      32.22    41.52     1.544     33.25    165.6  TKNOi 

1.241     19.35   32.34     1.297     22.63   46.31     1.545    15.56   181. 1 
1.225      9.44  38.10     1.279     11.58   52.66    1.552      o  ■     202.8 

Results  are  also  given  for  20**. 


Solubility  of  Mixtures  of  Potassium  Chloride  and  Sodium 

Chloride  in  Water. 


II 


11 
II 


t* 

Cms.  per  xoo  Gma.  H^. 

f. 

50 

Gms.  per  xoo  Gnw.  H^. 

*  . 

0 

KQ.                         NaQ. 
11.2(1)   11.2(2)  30(1)       30(2) 

KQ.                         NaQ. 
22(1)       19(2)       27.7(1)  32.3(2) 

10 

12.5         12.3         29.7         30.5 

60 

24.6         20.6         27.2         32.8 

20 

25 

14.7         13.8         29.2         31 
17.1(3)   14.5         29(3)       31.3 

70 
80 

27.3         32.5         26.8        34.1 
31  (3)     25.2(3)  26.4(3)  34 

30 

17.2         15.4         28.7         31.5 

90 

32.9        28.4        26.1        32.3 

40 

19.5         17             28.2         31.9 

100 

34.7        32.3        25.8        30.6 

(x)  Precbt  and  Wittgen,  1881;  (3)  Etaid,  X897;  (3)  at  25*  and  at  80*,  Soch,  1898. 

Note.  —  Page  and  Keightlyi  RudorfF  and  also  Nicol  give  single  determinations 
which  lie  nearer  the  results  of  Precht  and  Wittgen  than  to  those  of  Etard. 

Solubility  of  Potassium  Chloride  in  Aqueous  Solutions  of  Sodium 

Chloride  and  Vice  Versa. 

(Leather  and  Mukerji,  19x3;  see  also  Nlcol,  X891.) 

Results  at  20^  Results  at  40^  Results  at  91"*. 

Sp.Gr.  ^^Pg^JT^"*-  Sp.Gr.  ^°"- ^SiT  ^^  Sp.  Gr.  G"»-^^~G°«-     Solid  Phase 

^-  ^^  '  KCl.  NaCl.  ^  ^''-  ^'  KCl.  NaQ.  ^  ^'^'  ^-  KCl.    "NaQ.'      Each  Case. 

1. 176  34.61      o  I.I94  40.60  o  1.222  53.58      O           KQ 

1. 197  26.60  10.13  1*207  31.42  10.68  1.236  45.01    10.66 

1. 213  19.65  20.61  1.235  24.43  20.99  1-262  35.84    22.87 

1.237  14.92  30.36  1.248  18.23  30.60  1.262  33.12    28.12 

1.240  15.36  29.61  1.242  18.74  30.32  1.264  32.45    28.26         "  +Naa 

1.233  14.76  30.38  1.247  19.13  29.92  1.235  27.15    29.18            NaQ 

1.224       9.70  32.40     1.222      10.49   32.59    1.223      13        33-93  " 

1.193       o       35.63     1. 197       o       36.53   1. 189       o       38.72  " 

Results  are  also  given  for  30°. 

100  gms.  40  wt.  per  cent  alcohol  dissolve  5.87  gms.  KCl  +  12.25  P^s.  NaCl  at  25*. 
100  gms.  40  wt."per  cent  alcohol  dissolve  5.29  gms.  KNOi  -f  10.06  gms.  KCl  at  25*. 

(Socfa,  1898.) 

100  gms.  abs.  ethyl  alcohol  dissolve  0.034  S^*  K^l  ^t  18.5^. 
100  gms.  abs.  methyl  alcohol  dissolve  0.5  gm.  KCl  at  18.5^. 

(de  Bmyn,  1893;  Rohland,  1898.) 
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Solubility  Data  for  the  Reciprocal  Salt  Pairs  KCl-f  NaiS04?=fcKiS04-f  NaCl. 

(Meyerhoffer  and  Saunders,  1899.) 


4.4* 
0.3 

-  0.4 

16 

24.8 

16. 3* 

245 

0.3 

17.9* 
30.1* 


Sat.  Sol. 


Mols.  per  xooo  Mols.  HtO- 


1.2484 

■   «    • 

I . 2625 


S0«. 
S-42 
3. 35 

359 
4.72 

4.37 
16.29 

14. 45 

2.75 
2.94 

13-84 
50.41 


14  39 
12.78 

16.38 

17.58 
20.02 


Nat. 

51.83 

50 -93 
40- 75 
50.56 
48.36 


CI,. 
60.8 
60.36 

53.54 
63.42 

64.01 


Solid  Phase. 

K,Na(S04),+Ka+Naa 
Na«S04.xoH,0+Ka+Naa 
Na«SO4.xoH«0+Ka+K«Na(SQi), 
K.Na(S04),+KCl+Naa 


9.16     61.06     53.93  K,Na(SOO,+Naa+Na,S04.ioHiO+Na«SO« 


K.Na(S04),+NaCl+Nt.S04 

K«Na(S04),+Ka  +K,S04 
« 

Na|S04.xoH^+Na,S04+Naa 
K:«Na(S04),+NaiS04.ioH^+NatSO« 


9.90     58.46     53.91 

25.77     17.93     40.95 
1.2034       2.94     36.20     14.80     48.06 

1.2470     13.84      o  62.54    48.70 

1.289       50.41     10.08    40.33      o 

•  tr.  pt. 

Curves  are  given  in  the  original  paper  and  a  complete  discussion  of  the  older  work. 

Solubility  of  Mixtures  of  Potassium  Chloride  and  Potassium 

Sulfate  in  Water. 

Cms.  per  xoo  Cms.  HfO. 


t*. 


Observer. 


Cms.  per  xoo  Cms.  H|0 


KQ     +  K,S04. 


N  Observer. 


KG     +    KaSO«. 
10  30.9        1.32     (Precht  &  Wittgen.)  40  38.7 

15.8  28  2.3       (Kopp.)  SO  41.3 

20  33.4        1.43    (P.andW.)  60  43.8 

25  34- 76      2.93     (Van't  Hoff  &  Meyerhoffer.)     80  49.2 

30  36.1         1.57    (P.andW.)  100  54.5 

100  gms.  aq.  solution,  sat.  with  both  salts,  contain  26.2  gms.  KCl  +  1.09  gms. 
K1SO4  at  30^.  (SchreinemakerB  and  de  Baat.  X9X4.) 

Solubility  of  Potassium  Chloride  in  Aqueous  Solutions  "of  Stannous 
Chloride  at  25**  and  Vice  Versa.    (Fujimura.  X914,) 


1.68  (P.andW.) 

1.82 

1.94 

2.21 

A- 53 


<« 


n 


(I 


Gms.  per  xoo  Gma.  H^. 


SnClt. 
O 

2.86 
4-37 

S-9S 

S.83 

10.24 

17.42 
27.88 

34.28 

54.19 


KCl. 

34.73 

32.17 
34.08 

31.76 

30.65 

27.30 
24.68 

24.40 

5.99 
19.45 


Solid  Pbaae. 

Ka 


Gms.  per  xoo  Gms.  Kfi. 


i< 


i( 


Sna|.aKa.aH^ 


(I 


M 


M 


If 


U 


SnCHt-KCHiO 


SnCl|. 
58.48 

81.78 

107.65 

170.70 

247.50 

337 . 26 
290.30 

235 . 50 
222.5 

234.05 


KQ. 
17.85 
19.06 

17.79 
21.26 

24.38 

25.51 
19.66 

7.49 
2.73 


Solid  Phase. 
SnClt.KaH^ 


fi 


u 


« 


(I 


ft 


SnC^aHiO 


t( 


M 


M 


Solubility  of  Potassium  Chloride  in  Dilute  Solutions  of  Ethyl 

Alcohol  at  o®  and  at  25*. 

(Armstrong,  Eyre,  Husaey  and  Paddiaon,  1907;  Armstrong  and  Eyie,  19x0-1  x.) 

Gms.  KG  Dissolved  per  100  Gms. 
Sat.  Sol.  at: 


Wt.  % 
QHcOH 


m 
Solvent. 

O 

1. 14 

2.25 

4.41 

8.44 

12.13 

18.69 


o'. 
22.1 
21.6 
20.9 
19.7 

... 

15. 5 


25'. 

26.44 
25.91 
25.29 

24.21 
22.46 

•    •    • 

17.42 


rf||Of 

ScTSat. 

.1813 

.1754 
.1689 

.1568 
•1357 


1.0847 
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POTASSIUM  CHLORIDE 


Solubility  op  Pot^sium  Ghloridb  in  Aqueous  Alcohol. 

(Gcnrdin  —  Ann.  chim.  phys.  [4]  &  i^fy,  '65.) 

Interpolated  from  the  original  restdts. 

Grams  KG  per  xoo  Gms.  Aq.  Alodiol  of  Sp.  Or.: 


»•. 

0.9904  ^ 

Wt.*%. 

0^9848 

Wt'f. 

0^793 

—  I3j6 
Wt.%. 

0.9736 
■-  19.1 
Wt.%. 

0^573 

■-  30 

Wt.%. 

0439 
—  40 

Wt.%. 

0.8967 
-60 

Wt.%. 

> 
o.8a44 
-■  90 
Wt.  %. 

0 
5 

23 -4 
^5.0 

19s 
21.0 

16.8 

"S 
12.8 

7.0 
8.0 

4.0 
4.8 

1-7 
3.3 

0.0 
0.0 

10 

26.4 

22.5 

18.0 

14.0 

9.0 

5-6 

a. 7 

0.0 

IS 

26.8 

24.0 

19.2 

iS-2 

10. 0 

6.4 

31 

0.04 

20 

29.1 

25 -3 

20.3 

16. 1 

10.8 

J.2 

3-5 

0.06 

as 

30 -4 

26.8 

21. S 

17. 1 

II. 6 

7-9 

3-9 

0.08 

30 

31-7 

28.0 

22.6 

18.2 

"S 

8-5 

4.2 

o.io 

40 

34-3 

30.8 

24.8 

20.0 

14.0 

9.9 

4.8 

0.20 

so 
60 

37  0 

t  • » 

33  S 

•  •  • 

27.0 

... 

21.8 

•  • . 

15  S 

16.8 

10. 8 
11.8 

S-2 
SS 

0.30 
0.40 

Solubility  op  Potassium  Chloridb  in  Aqueous  Alcohol  at: 


15^ 

(Scfaiff— liebig's  Ann.  1x8.  365,  '61.) 


14.5  . 
(Bodltoder  — Z.  phyiik.  Ch.  7»  3x6,  '91.) 


Sp.  Or. 

of 
Alcohol. 

0984 

0.972 

0.958 

0.940 

O.9I& 

0.896 

0.848 


Wt. 
per  cent 
Alcohol. 

10 

20 

30 
40 

SO 
60 

80 


G.  KG  per 

xoo  g.  Aq. 

Alcohol. 

19.8 

14.7 

10.7 

7-7 
S-o 
2.8 

0.45 


Sp.  Gr. 

of  Sat. 
Solutions. 


Grams  per  iqo  cc.  Solution. 
CsHaOH. 


Gerardin's  results  at  15°  agree 
well  with  the  above  deter- 
minations. 


I 
I 
z 
I 
I 
I 
I 
o 
o 
o 


1720 

1542 

1365 

1075 
1085 

0545 

04SS 

969s 

931S 
8448 


2 

4 
10 

IS 
20 

24 

40 

48 
68 


79 
98 

S6 

S7 
66 

2S 
42 

73 
63 


HsO. 

88.10 
85.78 
84.00 

79  63 
75.24 
70.52 

67.05 
50.18 
40.60 


KQ. 

29.10 

26.85 
24.67 

20.56 

17.24 
14.27 

13.25 
6.3s 

3-^2 

0.30 


30®  and  40**. 

(Bathrick  —  J.  Physic.  Chem.  x,  x6o,  '96.) 


Wt. 

Gms.KQ 

per  100  Gms. 

Wt. 

Gms.  KG 

per  xoo  Gn 
Alcohol. 

per  cent 
Alcohol. 

Aq. 

Alcohol. 

per  cent 
Alcohol. 

Aq. 

"At  30'. 

At  40*.' 

At  30". 

At  40*. 

0 

38.9 

41.8 

431 

II. I 

131 

5.28 

33-9 

3S-9 

SS.9 

6.8 

8.2 

9  43 

30.2 

33-3 

65-9 

3-6 

41 

16.9 

24.9 

27.6 

78.1 

1-3 

1.6 

2SI 

19.2 

21.8 

86.2 

0.4 

0.5 

341 

15.6 

17.2 

n.% 

Molft.Ka 

Gmft.Kaper 

Wt.  % 
CiHiOH. 

Mols.Ka 

EiiOH. 

per  Liter. 

zoo  oc  Sat.  Sol. 

per  Liter. 

O 

4.18 

31.18 

60 

0.56 

lO 

3.21 

23.93 

70 

0-305 

20 

2.40 

17.89 

80 

O.I2S 

30 

1.78 

13.27 

90 

0.042 

40 

1.26 

9.40 

100 

O.OII 

SO 

0.84 

6.26 
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Solubility  of  Potassium  Chloride  in  Aqueous  Solutions  of  Ethyl 

Alcohol  at  25**. 

(Mcintosh,  1903.) 

Gma.  KCl  per 
zoo  oc.  Sat.  SoL 

4.18 
2.27 

0.93 

0-31 
0.08 

Solubility  of  Potassium  Chloride  in  Dilute  Aqueous  Solutions  of 

Methyl  Alcohol  at  o'  and  at  25®. 

(Armstzong  and  Eyze,  z9zo-zz.) 
Wt.  %  Cms.  KQ  per  100  Cms.  Sat.  Sol.  at: 

chJoh  , • , 

in  Solvent.  o*.  as*. 

o  22.06  26.69 

0.79  21.74  26.42 

1.57  21.39  26.01 

3.10  20.61  25.25 

8.76  17.84  22.82 

Solubility  of  Potassium  Chloride  in  Aqueous  Methyl  Alcoh(m.  at  25^ 

(Herz  and  Anden,  1907;  Mcintosh,  1903.) 
Solvent.  .^       Gms-KQ  Solv«°^.  ^      j         Cms.  KQ 

*^*         CHiOH.  Sat.  Sol.        Sat.  Sol.  fy*  ChJoS.      Sat.  SoL         Sat.  SoL 

0.9971  o  1. 1783  31.13  0.8820  64  0.9064  3.44 
0.9791  10.6  I. 135  24.53  0.8489  78.1  0.8607  1.54 
0.9481   30.8    1.033    13.65   0.8167   98. 9(?)  0.8242    0.75 

0.9180   47.1     0.9679    7.61   0.7882    100     0.7937    0.43 

ICO  gms.  methyl  alcohol  dissolve  0.53     gm.  KCl  at  25^.    (Tamer  and  Bissett,  19x3^ 
ethyl          "            "      0.022     "       " 
propyl        "            "       0.004     "       "        " 
arnyl  "  "       0.0008   ' 

Potassium  chloride  is  insoluble  in  CHiOH  at  the  crit.  temp.    (Centnersswer,  19x00 

Solubility  of  Potassium  Chloride  in  Dilute  Aqueous  Solutions  or 

Propyl  Alcohol  at  o"  and  at  25®. 

(Axmstzong  and  Eyre,  19X0-1X.) 

Wt.  %  Gms.  KQ  per  xoo  Gnu.  Sat.  Sd.  at: 

C.H,OH  / * H 

in  Solvent.  o*.  as*' 

I  22.06  26.44 

1.48  21.25  25.94 

2.91  20.49  25.23 

5.66  18.97  23.82 

Solubility  of  Potassium  Chloride  in  Aqueous  Solutions  of  Glucose  at  25*. 

(ArmstioDg  and  Eyie,  x9io-xx.) 

Wt.  %  Gms.  KQ 

C«Hn0|+H,0  per  xoo  Gms. 

in  Aq.  Solvent.  SaL  Solution. 

o  26.63 

4.72  25.86 

9  25.18 

16.53  23.89 

37.27  20.15 
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Solubility  of  Potassium  Chloride  in  Aqueous  Acetone  Solutions. 

(Snell,  1898;  at  90*,  Hen  and  Knoch,  1904.) 


Wt.(9eeNote^           At 

»•. 

At 

3o". 

At  40". 

At  so". 

Percent 
Acetone  in 

KQ  per  xoo  cc 
Solution. 

Cms.  per  100  Gms. 
Solution. 

Acetone.        KG.  ' 

Cms.  per  100  Cms. 
Solution. 

Acetone.        KQ. 

Cms.  per  xoo  Gms. 
Solution. 

Solvent. 

Millimols. 

Cms. 

Acetone.        KCl. ' 

0 

410.  s 

30.62 

0 

27.27 

0             28.69 

0             30 

9.1 

351-7 

26.23 

6.96 

23.42 

6.79      25.33 

■    •    •                     •    •    • 

20 

286.6 

21.38 

16.22 

18.90 

15.75      21.28 

•    ■    •                     •    •    • 

30 

223.7 

16.69 

25. 45 

15.06 

two  layers 

25.67      14.42 

40 

i66-.  s 

12.42 

35  52 

II. 31 

it 

36.03        9.93 

SO 

iiS-4 

8.61 

45  98 

8.04 

u 

46.46        7.07 

60 

71.2 

S-3I 

56.91 

5.12 

it 

57-37      4.38 

70 

38. S 

2.87 

68.18 

2.60 

it 

68.56      2.22 

80 

12.9 

0.96 

79-43 

0.76 

79-34      0.58 

79.25      0.94 

90 

2 

o.iS 

89.88 

0.13 

89.84      0.16 

±81°  sat.  sol. 

100 

0 

0 

100 

0 

100           0 

Note.  —  For  the  20®  results  the  per  cent  acetone  in  the  solvent  is  in  terms 
of  volume  instead  of  weight  per  cent,  and  the  concentration  of  the  second  solu- 
tion is  10  per  cent  instead  of  9.1  which  is  the  weight  per  cent  concentration  of  the 
solvent  for  the  corresponding  results  at  the  other  temperatures. 


At  the  Temperature  40^  and  for  Concentrations  of  Acetone  between  20 
AND  80  Per  cent  the  Saturated  Solution  Separates  into  Two  Layers 
Having  the  Following  Compositions: 


Upper  Layer. 

4 

Lower  Layer. 

Gms. 

per  xoo  Cms.  Solution. 

Gms. 

per  zoo  Gms.  Solution. 

A 

h^. 

(CHi)sCO. 

KO. ' 

'IV). 

(CH,),CO. 

Ka 

55-2 

31   82 

12.99 

28.14 

69-42 

2-44 

53-27 

35-44 

11.29 

30.96 

65-97 

3 

.07 

51-23 

48.50 

10.27 

32.64 

63-79 

3 

56 

5034 

39-88 

9-77 

34  07 

62.01 

3 

92 

48.02 

43-18 

8.79 

37-44 

57  67 

4 

89 

46.49 

45-34 

8.17 

38.68 

56.17 

5 

■25 

58.99 

25-24 

15-77 

23.66 

74-91 

I. 

43 

too  cc.  sat.  solution  of  potassium  chloride  in  furfurol  (C4HtO.COH)  contain 
0.085  gm.  KCl  at  25^  (Walden,  1906.) 
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SoLUBn^mr  of  Potassium  Chloridb  in  Aqueous  Solutions  op  Gltcbrql  at  25^ 

(Hen  and  Knoch,  1905.) 

Sp.  Gr.  of  Glycerol  at  25 V4*  -  i.2555»  Impurity  about  1.5%. 

G^oerol  in  SoluUon.  5P:  ^'  "      Rlweml  in  SohitKm.  5|>.  Gr.  ol 


Solvent 
O 


KQ  per  xoo  oc 

^        y^          # 

Wt  Per  oent 

KQ  per  xoo  oc 

SolutkMi. 

Sp.  Gr.  of 
Sohitions. 

Glfoeralin 
&^vent. 

Sohitkm. 

MnKf«»"*»       OiM- 

Millimnlfi.      Gms. 

424.5      31.66 

1. 180 

54.23 

2385      17.79 

383.4      28.61 

1.185 

83.84 

149           II. II 

339-3    25.31 

1. 194 

100 

no. 6      8.25 

271.4    20.24 

1. 211 

1. 219 

13.28   383.4  28.61   1. 185   83.84  149   II. II   1.259 

25  9^   339.3  25.31   1. 194   100     no. 6   8.25   1.286 

45.36 

100  gms.  HjO  dissolve  246.5  gms.  sugar  +  44.8  gms.  KQ  at  31.25^  or  100  gms. 
of  the  sat.  solution  contain  62.28  gms.  sugar  +  11.33  gms.  KCl.  '      (Kohkr,  1897^ 

Solubility  of  Potassium  Chloride  in  Aqueous  Solutions  of  Pyridine  at  10^. 

(Sduoeder,  1908.) 


Aq. 

Miztuie. 

Gms-KQ 

Aq.  Mixture. 

GBB.Kn 

per  looGmi. 
SntSoL 

cc.H^. 

oc  Pyridine. 

Sat.SoL 

oc  H,0.       cc  Pyridine. 

100 

0 

23.79 

40                 60 

3-33 

90 

10 

19.76 

30                 70 

1.25 

80 

20 

16.37 

20                 80 

0.24 

70 

30 

13.19 

10                 90 

0.04 

60 

40 

10.05 

0               100 

0 

SO 

SO 

6.34 

Solubility  op  Potassium  Chloride  in  Dilute  Aqueous  Solutions  of 

Several  Compounds  at  25^ 

(AnnsUoqg  and  i^yre,  1913.) 

Gms.  Cmpd.       Gms.  KQ  Gms.  Cmpd.       Gms.  KCl 

Compound.         per  1000  Gms.  per  xoo  Gms.  Compound,     per  xooo  Gms.   per  xoo  Gma. 

E^.  Sftt.  SoL  E/)-  Sat.SoL 

Water  alone  ...  26.89  Glycol  15.51  26.43 

Acetaldehyde  11. 01  27.05                "  62.05  25.26 

Paraldehyde  11. 01  26.42  Mannitol  45.53  24.86 

Glycerol  13. 01  25.58                 "  136.59  24.46 

100  ems.  93%  formic  acid       dissolve  19.4  gms.  KCl  at  19.7^     (Aschan,  19x30 

"        glycerol  (<ii»»  1.256)        "         3.72    "        "     "  15-16*.  (OsaendowikS,  X907O 
100  cc.     anhydrous  hydrazine     "        9         "       "     "  room  temp. 

(Welsh  and  Biodecson,  X9is0 
100  gms.  hydroxylamine  "       12.3      "       "    "  17-18*.  (de  Bruyn,  i«9«0 

Fusion-point  Data  (Solubilities,  see  footnote,  p.  i)  Are  Given  for  thb 
Following  Mixtures  of  Potassium  Chloride  and  Other  Salts. 

irm  _i_VT     i  (Wnesnewaki,  'la;  Amadori&Pam-  j^r^t  1  t^  Q>-k    ( (Jaenecke»  '12;  Sadcur,  'n-ia; 

KI.H-K1.    ^     panini,'ix;  Ruff  &  Plato, '03.)  "^'-H-*^*^*- }     Ruff  *  Plato. '03.) 

KCl+KF.         (Ruff  and  PUto.  1903.)  KCl+HgCl       (Sai^ur,  19x3) 

KCl+KOH.     (Scarpa.  19x5)  KCi+NaCl.      (Sackor.'u:  Ruff  ft  Plato.  0(3.) 

KCl+KCr04.  (Sackor.'ix-xa;  Zemcznay. '08.)  KCl+NasSOi.  (Sai^ur.  19x3.) 

KCl+KPOs.    (Amadori.  X9X3.)  KCi+SrClt.      (Vortiach. '14;  Sa^iir. 'xi-xaO 

KCi+K4Ps07.  "  KCl+TlCl.       (Sandonnini.  1911;  19x4) 

KC1+K,P04. 


POTASSIUM  CHLOBOmiDATB  KtlrCk. 

100  gms.  HsO  dissolve  1.25  gms.  of  the  salt  at  i8-20^ 

100  gms.  HtO  dissolve  9.18  gms.  dipotassium  aquopentachloroiridite,  IrCU 
(HsO}Ki  at  19**.  (Dekpine.  1908O 
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POTASSIUM  CHB0MATE8  K,Cr04.  KsCrta,  KsCr,Oio,  etc. 

Equiubriuii  in  thb  System,  Potassium  Oxide,  Chromic  Acid  and 

Water  at  Several  Temperatures. 

(Koppd  and  Blumenthal,  1907.) 


Results  at  o^ 

Results 

at  30'. 

Results  at  6o^ 

Gins.per  100 

>  Gms.  Sat. 

Gms.  per  loc 

>  Gms.  Sat. 

Gms.  per  xoo  Gms.  Sat. 

Solution. 

Solution. 

Sdution. 

Solid  Phase  at  eadi 
Temp. 

K,0. 

CiOi. 

K.O. 

CrO^. 

K«0. 

CrA.  ' 

31.18 

•    «    • 

46.8 

•  .  • 

about  50 

•    •    • 

K0H.3Hd0 

26.06 

0.54 

26.89 

0.94 

32.98 

0.53 

EaCi04 

19.31 

4.27 

22.25 

3.06 

21.05 

9.15 

(( 

17.06 

11.77 

18.65 

13-72 

20.25 

14.43 

fi 

17.62 

18.71 

19.12 

20.30 

20.70 

21.97 

M 

17.73 

19.04 

19.3s 

21 

20.61 

23.61 

"  +K,CrA 

10.90 

"•93 

15.04 

16.85 

14.  S3 

20.82 

K,CrA 

1.87 

3.13 

11.20 

13.  II 

10.01 

21.21 

« 

0.78 

22.38 

2.42 

28.21 

6.86 

39.64 

ti 

1.47 

42.9s 

2.50 

44.50 

7.06 

49.84 

"  +K,CrAi 

1. 25 

4452 

•    •    • 

•    •    • 

4.06 

54.73 

KjCrAi 

1. 17 

46.84 

•    •    • 

•    •    • 

2 

60.69 

*t 

1.37 

47.40 

2 -35 

49.95 

•  •  • 

•    •    • 

"  +K,CrA. 

1.24 

48.23 

I -35 

53.39 

«  •  • 

•    •    • 

EfCrAi 

1. 16 

56.93 

■     •      • 

... 

•  «  fl 

•    «    • 

u 

0.64 

61.79 

0.69 

62.81 

1.27 

65.77 

"  +CrO, 

0 

61.54 

•      •     • 

62.52 

0 

65.12 

CiQi 

The  Crtohydrates  (Eutectics)  in  the  System  KjO  —  CrOi  —  HfO. 

The  points  were  determined  by  adding  to  a  sat.  solution  of  KsCrsO  successive 
I  to  2  gm.  portions  of  chromic  acid  and  ascertaining  the  freezing-point  and 
composition  of  the  solution.  At  the  point  of  appearance  of  a  new  solid  phase  an 
additional  amount  of  chromic  acid  does  not  change  the  f.-pt.  since  the  added  CrOi 
goes  into  the  solid  phase.  This  relation  also  holds  at  the  points  where  the  solu- 
tion is  simultaneously  saturated  with  KiCrsOr  and  KsCriOio  or  KiCrtOio  and 
KiCrA,. 


r  of  Equi- 
librium o( 
Sat.  Sol. 
with  Ice. 

Gms.  per  100  Gms. 
Sat.  Solution. 

Solid  Phase 
in  Equilibrium 
with  Sat.  SoL 
and  Ice. 

f  of  Equi- 
librium off 
Sat.  Sol. 
with  Ice. 

Gms.  per  xoo  Gms. 
Sat.  Solution. 

Solid  Phase 
in  Equilibrium 

with  Sat   Sol 

K«0.        CtOt. 

'    K,0. 

CrQ,. 

WI%U     Oi&la     OWM 

and  Ice. 

-25 

20             5.70 

K,Ci0« 

-13.22 

not  det. 

27 .  26 

K,CrA 

-13 

17.52    13.89 

u 

-14.50 

u 

28.85 

II 

-".37 

17.12    18.18 

II  • 

—  22.10 

(t 

35.92 

M 

—  11.50 

17.18    18. II 

"  +K,CrA 

—  22.11 

0.47 

36.14 

II' 

• 

-5 

8.27      8.01 

K.CrA 

—  26.77 

0.88 

39-86 

l< 

—  0.63 

1.38      2.93 

«      • 

-30.20 

1. 18 

42.31 

"  +K,CrAi 

—  1.78 

notdet.   6.81 

11 

-34.01 

0.9s 

43.45 

KfCrAo 

-55 

"       16.05 

II 

-39 

0.79 

45.65 

"  +K.Cr40a 

-6.43 

0.48  17.25 

« 

-49 

not  det. 

49.11 

EaCr40u 

10.25 

0.45  23.63 

II 

-61.5 

0.61 

53.57 

II 

The  viscosity  of  the  solutions  at  the  lower  temperatures  increased  so  much  that 
the  cryohydrate  points  could  not  be  determined.  By  graphic  extrapolation  the 
cryohydrate  temperature  of  chromic  acid  and  of  chromic  acid  -f  potassium  tetra- 
chromate  is  near  —80"^  and  the  CrOt  content  b  59  gms.  per  100  gms.  sat.  solution. 
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By  Interpolation  from  the  data  given  in  the  preceding  tables  the  followins; 
solubilities  in  water  are  obtained : 

Thb  Ice  Curve  and  Solubility  of  Potassium  Chromatb  in  Water. 

*•■  "^^G^^.^^      P^.  *••  ^.^G^'Sir   Solid Ph«e. 

—  0-99  453  ^  — 11.3s  Eutec.  54. S4        ice+K«Ci04 

—  1.2  6.12  "  o  57-11           K«CiO, 

—  4.3  26.99  "  30  6s. 13 

—  7.12  42.04  "  60  74.60 

—  10.3s        52.41  "  105.8b.pt.         88.8 

Potassium  Potassium  Dichromate  Potassium  Dichromate 

Dichromate  +  Potassium  Chromate.      +  Potassium  Trichromate. 

t*.         perzooGma.  t*.  - — tt^ — * — _  .  ^        t^.  Solution. 

HjO.  K«0-  CiO,.  K^.  CiOi. 

—0.63*        4. SO        — ii.s*     17.18    18. II      —30*  1. 18  42.51 

o                4.65              o          17.73     1903            o  1-47  42.99 

30              18.13        +30          19.3s     21            +20  2.20  43-IO 

60              45-44            60          20.61     23.61          30  2.50  44.50 

104. 8t        108.2            106. 8t    24.3      30.5            60  7.06  49.84 

ii4t  16.80  59.20 

•  Eutec  t  b.  pt. 

Potassium  Trichromate  +  Potassium  Potassium  Tetrachromate+ 

Tetrachromate.  Chromic  Acid  (CrO<). 

,  Gms.  per  ico  Gms.  Sat.  Sol.  ^  Gms.  per  loo  Gms.  Sat.  Sol. 

"kJo      *    cro,.  '"iia      '    cio». 

—39  Eutec.       0.79       45.69  o         0.64       61.79 

o  1.37        47.40  20         0.62        62.80 

20  2  48.46  30  0.69  62.81 

30      2.25   49.9s      60   1.27   65.77 
60       5.01   54.09 

Data  for  boiling  points  in  the  system  KsO  +  CrOs.HiO  determined  by  means 
of  the  Beckmann  apparatus,  are  also  given. 
The  older  data  for  K|Cr04  and  KsCrtOy  are  as  follows: 

Solubility  of  Each  in  Water. 

(Allnard,  1864;  Nordenskjold  and  Lindstrom,  1869;  Etaxd,  1894;  Krexnen,  1854;  TQden  and  Shen- 
stone,  1884.) 

Potassium  Chromate.  Potassium  Dichromate* 

t  *.  Gxams  per  100  Grams  Water.  Chains  per  zoo  Gzams  Walsb 


0 

58 -2*       S9-3t 

60. 2^ 

5*           5§ 

10 

60.0         61.2 

62. s 

7             7 

20 

61.7         63.2 

64 -5 

12           12 

25 

62 . s         64 . 2 

645 

16           16 

30 

63.4         6s. 2 

66. s 

20           20 

40 

65.2         67.0 

68.6 

26           27 

50 

66.8         69.0 

70.6 

34           37 

60 

68.6          71.0 

72.7 

43           47 

70 

70.4          73  0 

74.8 

52            58 

80 

72.1          7S.O 

76.9 

61            70 

90 

73-9         770 

79  0 

70           82 

100 

75-6         790 

82.2 

80           97 

"5 

79 . 0            ... 

*  •  • 

110          145 

150 

83 .0            ... 

•  •  ■ 

143          20s 

«Ecanl 

t  Muard. 

IN.andL. 

SA^K..T.andS. 
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Solubility  op  Potassium  Chromatbs  in  Water  at  30**. 

(Schidnemaker  —  Z.  physik.  Ch.  5S  83t  '06.) 
CompositioQ  in  Wt.  per  cent  of: 


The  Solution 

The  Residue. 

-^         Solid 
Phase. 

BrcentOOt. 

Per  cent  KfO. 

Per  cent  CrOt. 

Percent  KgO. 

0 

±47 

•    •    • 

*    •    • 

K0H.9H^ 

0.0 

47.16 

"59 

47-54 

K^CrO. 

0.177s 

34.602 

10.93 

37-47 

H 

I -351 

26.602 

16.482 

3^  53^ 

tt 

5S9S 

20.584 

37-131 

39.922 

«( 

IS  407 

19,225 

27.966 

29-377 

H 

20.67 

19.17 

•  ■  • 

• .  • 

KaCr04+ KjCkiOf 

19.096 

17-30 

37-64 

22.61 

KjCr^ 

"•35 

7.88 

•  •  ■ 

■  •  • 

(t 

17-93 

3  412 

25-85 

7.82 

(t 

43  SI 

3.01 

49-45 

9.91 

(t 

44.46 

3-245 

53-94 

12.40 

KjCisOr  +  KjCt^Qio 

46.366 

2.823 

60.314 

I2.9S5 

KsCriOio 

49 -357 

2-353 

63.044 

11.684 

KaCnOio+KK>40i 

53-215 

1.360 

62.958 

8.002 

KsCr«0,t 

62.55 

0.796 

67.944 

6.731 

(t 

62.997 

0.621 

70.0 

4.0 

KsCr4Qis+CrO!i 

62.28 

Q.O 

•  •  • 

•  •  • 

CrO^ 

lOOgms.  sat.  solution  in  glycol,  C9H4(OH)s.HtO,  contain  1.7  gms.  KtCrOiat  15.4*^. 

lOiD  gms.  sat.  solution  in  glycol,  CiH4(OH)s.HsO,  contain  6  gms.  KaCrgO?  at  14.6^. 

(de  Coninck,  1905.) 

100  gms.  HsO  dissolve  10. 1  gms.  KiCrtO?  at  15.5^.  (Greenish  and  Smith,  190Z.) 

100  gms.  sat.  solution  in  water  contain  5.52  gms.  KiCrtO?  at  4.81°,  15.17  gms. 

at  30.1    and  17.77  gms.  at  35.33^.  (Le  Blanc  and  Schmandt,  1911.) 

100  cc.  sat.  aqueous  solution  contain  11.43  gms.  KtCriO?  at  20^. 

(Sherrill  and  Eaton,  1907.) 

Solubility  of  Potassium  Chromatb  in  Aqueous  Solutions  of  Potassium 

Molybdate  at  25®  and  Vice  Versa. 

(Amadori,  1913a.) 


Gms.  per  100  Gms.  HtO. 


Gms.  per  100  Gms.  H/). 


Gms.  per  100  Gms.  H|0. 


KaCrO«. 

KxMoO«: 

K4CI04. 

K,MoO«. 

KflCiO«. 

K«MoO«. 

64.62 

0 

14.13 

98.72 

4.92 

165.4 

49-59 

15-37. 

10.07 

118. 8 

2.14 

180.8 

38.90 

3S.79 

10.24 

119. 9 

1.70 

183 

33-21 

50.96 

7.12 

6.37 

137-8 
157-2 

0 

184.6 

Solubility  op  Potassium  Chromate  in  Aqueous  Soluhons  of 
Potassium  Sulfate  at  25®  and  Vice  Versa. 

(Amadori,  191  aa.) 


Gms.  per  100  Gms.  H|0. 


Gms.  per  xoo  Gms.  H^. 


Gms.  per  100  Gms.  H^. 


K«Ci04. 

K,S0«. 

K,Ci04. 

K,SO«. 

^CiOf. 

K«S0«. 

63 

.09 

0.76 

40.93 

3-33 

7.81 

8 

.98 

61 

•39 

1. 17 

27.36 

4.82 

4.36 

10 

.25 

58 

.40 

1.84 

20.83 

5-72 

1.94 

10 

.86 

SI 

.81 

2.36 

14.65 

7.12 

0 

12 

.10 

100  cc.  anhydrous  hydrazine  dissolve  i  gm.  KsCrOi  at  room  temp. )  (Welsh  and  Brod- 
100  cc.  anhydrous  hydrazine  dissolve  i  gm.  KiCrtO?  at  room  temp. )    eraon,  19x5.) 
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Freezing-point  Data  (Solubilities,  see  footnote,  p.  i)  for  Mnrnmss  or 
Potassium  Chromatbs  and  Other  Compounds. 

KsCrOi  +  KiCriOr.  (GixMchuff,  1908) 

KsCrOi  +  K1M0O4.  (Amadori,  19x3.) 


KsCrsOy  +  KsMot07. 

KsCrOi  +  K|S04.  (Amadori,  19x3;  GroMhaff,  1908.) 

KsCrOi   +  KsW04.  (Amadori.  19x3.) 

KtCrjOr  +  KjWiOt. 

POTASSIUM  CITRATE  (CH,),C(OH)(COOK)..H,0. 

Solubility  in  Water. 

(Avence  ztsolts  of  Seidell,  19x0;  Greenish  and  Smith,  x9ox;  KOhlcr,  1897.) 

Gms.  (CH^sC(OH}(C0OK)a.H/)  per  xoo  Gms. 

f.  / * % 

Sat.  Solution.  Water. 

15  61.8  162 

20  63.2  172 

25  64.5  182  ((^B  =  I.518) 

30  66  194 

100  gms.  H|0  dissolve  198.3  gms.  (CHs)iCOH(COOIC)s  +  303.9  gms.  cane 
sugar  at  31. 25^  (KSfaler,  1897.) 

Solubility  of  Potassium  Citrate  in  Aqueous  Ethyl  Alcohol  at  25^ 

(Seidell.  x9xo.) 

When  potassium  citrate  is  added  to  aqueous  alcohol  of  certain  concentrations 
the  mixture  separates  into  two  liquid  layers.  A  series  of  determinations  made  by 
addine  an  excess  of  the  salt  to  ia-15  cc.  portions  of  several  aq.  alcohol  mixtures 
at  25  gave  the  following  results. 

in^^St.  Sat.mi«tion.  sS-'^Sfi,  K 'e~  *?«• 


Solution. 


8.9 


b        1.4920  o  60 


{d  ...  ...  0.2 

^  \b  1.4930  o  61.6 

(a  ...  65.1  0.38 

^  (b  ...  ...  62.5 

to  2        (^        ^'^^^  *^  ^'^^ 

'   '  lb  ...  ...  62.3 

81.4  0.8356  81.4  0.038 

91.6  0.8139  91.6     .  0.016 

99.9  0.7896  99.5  0.014 

a  ■  upper,  alcohol  rich  layer,    b  —  lower,  water  rich  layer. 

A  series  of  determinations  was  also  made  by  adding  just  enough  potassium 
citrate  to  the  alcohol  solution  to  cause  distinct  clouding  and  then,  after  brining 
to  25^,  titrating  with  the  aqueous  alcohol  mixture  to  disappearance  of  the  cloudmg. 
The  results  were  plotted  and  the  following  interpolated  values  obtained. 


q.Hio& 

in  Solvent. 

Sat.  Solution. 

Gms.  (CH,),CX)H- 

(COOK),.H,0 

per  100  Gma. 

Sat.  Sol. 

Wt.% 
inS6lvent. 

Sat.Sohxtioa. 

Gms.(CH^|C0H. 

(C00K)S0. 

per  xoo  Gms. 

Sat.  Sol. 

0 

1.518 

64.5 

40 

1.005 

12.4* 

s 

1.400 

52.5 

SO 

0.943 

S.6 

ro 

1. 310 

45. S 

60 

0.900 

1.6 

20 

1. 177 

3^5 

70 

0.868 

0.4 

30 

1.085 

21. S 

80 

0.838 

0.04 

In  one  determination  at  15^  made  with  alcohol  of  59  Vol.  per  cent,  4.51  gms. 
(CHs)tC0H(C00K)t.H20  were  required  to  just  cause  clouding. 
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POTASSIUM  CYANATE  KCNO. 


Solubility  in  Alcoholic  Mixtuiles. 

(Erdmazm,  1893.) 
Solvent. 


80  per  cent  Alcohol  +  20  per  cent  Water 

80  per  cent  Alcohol  +  20  per  cent  Methyl  Alcohol 

80  per  cent  Alcohol  +  10  per  cent  Acetone 


Cms.  KCNO 

per  Liter  Solvent 

at  b.-pt. 

62 
76 
82 


POTASSIUM  CYANIDE  KCN. 

100  gms.  HiO  dissolve  122.2  gms.  KCN,  or  100  gms.  sat.  solution  contain  55 
gms.  KCN  at  103.^**.  (Griffiths.) 

100  gms.  abs.  ethyl  alcohol  dissolve  0.87  gm.  KCN  at  19.5^. 
100  gms.  abs.  methyl  alcohol  dissolve  4.91  gms.  KCN  at  19.5^.   (de  Bmyn,  1893.) 
100  gms.  glycerol  disskolve  32  gms.  KCN  at  15.5®.  (Ossendowski,  1907.) 

100  gms.  nydroxylamine  dissolve  41  gms.  KCN  at  17.5^.  (de  Bmyn,  1892.) 

F.-pt.  data  for  KCN  +  KCl,  KCN  +  NaCN,  KCN  +  AgCN,  KCN  +  Cut 
(CN)i  and  for  KCN  +  Zn(CN)i  are  given  by  Truthe  (1912). 

POTASSIUM  CHBOMOCYANIDE  K,Cr(CN)«. 

100  gms.  HjO  dissolve  32.33  gms.  KjCr(CN)6  at  20'. 

(Moissan,  1885;  Christenaen,  1885.) 

POTASSIUM  CHBOMITHIOCTANATE  K,Cr(SCN)«.4H,0. 

100  gms.  HsO  dissolve  139  gms:  salt.  (Karsten,  1864-5.) 

POTASSIUM  CABBONYL  FEBROCTANIDE  KtFeCO(CN}».3iHsO. 
100  gms.  HiO  dissolve  148  gms.  salt  at  16^.  (MiUler,  1887.) 

POTASSIUM  FEBBICTANIDE  KJ^e(CN)«. 


POTASSIUM  FEBROCTANIDE  K4Fe(CN)».3H,0. 

Solubility  of  Each  in  Water. 

(Wallace,  1855;  Etard,  1894;  Schiff,  i860;  Michel  and  Krafft,  1858;  Thomsen.) 

Note.  —  The  available  determinations  fall  very  irregularly  when  plotted  on 
cross-section  paper,  and  the  following  figures,  which  are  averages,  are  therefore 
hardly  more  than  rough  approximations  to  the  true  amounts.  The  figures  under 
K4Fe(CN)6  show  the  limits  between  which  the  correct  values  probably  lie. 


Gms.  per  zoo  Gms.  H|0. 


Gms.  per  100  Gms.  H|0. 


r. 

K,Fe(CN)^ 

K^Fe^CN),. 

r. 

Ka^e(CN)e. 

K^FeCCN),.' 

0 

31 

13   ••• 

40 

60 

38     70 

xo 

•  36 

20    20 

60 

66 

S2    83 

20 

43 

25    40 

80 

• .  •  * 

66   89 

25 

46 

28    48 

100 

... 

76   91 

30 

SO 

32   57 

104.4 

82.6 

...      a  .  • 

100  gms.  HjO  dissolve  0.08946  gm.  mols.  «  32.97"gms.  K4Fe(CN)«  at  25**,  d^  of 

sat.  sol.  s  1.0908.  (Harklns  and  Pearce,  19x6.) 

One  liter  of  sat.  solution  in  water  contains  319.4  gms.  K4Fe(CN)6.3HsO  at  25^ 

(Grube,  1914.) 

Using  the  Harkins  and  Pearce  figure  for  dt^,  this  result  corresponds  to  34.3  gms. 
K4Fe(CN)6  per  100  gms.  HiO. 

One  liter  of  sat.  solution  in  water  contains  385.5  gms.  KtFe(CN)6  at  25^. 

(Grube,  19x6.) 
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Onelitersat.aol.ino.4687nKOH;contain8a42.7gina.KiFe(CN)eat25*.  (Gnibe,  1914.) 

0.^28        "  "       302.3    " 

i.9i^9  "  "       215.1    " 

100  cc.  anhy.  hydrazine  dissolve  2  gms.  KaFe(CN)c  at  room  temp. 

(Wdah  and  Bxodenon,  1915.) 

Solubility  of  Potassium  Ferrocyanide  in  Aq.  Potassium  Hydroxide 

Solutions  at  25**.    (Gmbc,  19x4.) 

Gms.  Gms. 

Solvent.       ^<:^^J*°   p^  Solvat        "^^C^S^ 

per  1000  cc.       irOESC*  per  looo  oc 

Sat.  Sol.  Sat.  SoL 

0.09984  nKOH  308.5  K4Fe(CN)..3H/)   0.9415  n  KOH   184.8     E4Fe(CN)«^H^ 

0.2496        '*        283.5  "  1-395       " 

0.4963      "     247.1         "        1.883 

o .  7036         " 


Solid 
Phase. 


It 


132. 1 

86.12 


247 . 1 
217.4 

Solubility  of  Mixtures  of  Potassium  Ferrocyanide  and  Ferricyanidb 
IN  Water  and  in  Aq.  Potassium  Hydroxide  Solutions  at  25**.  (Grobe,  1914.) 

Gms.  per  looo  cc.  Sat.  Solution. 


Solvent. 

Water 

0.4687  nKOH 
0.9628 
1.949 


ti 


(( 


K«Fe(CN)«. 

338.1 

309 

2753 
200.8 


K4Fc(CN),. 
79.02 

66.64 

55  19 
35-95 


Solid  Phase. 
K«Fe(CN)t+K4Fe(CN)».3H|0 


fi 


M 


U 


«( 


M 


M 


Solubility  of  Potassium  Ferrocyanide  in  Aqueous  Solutions  of 
Sodium  Ferrocyanide  at  25^  and  Vice  Versa.  (Harkins  and  Pearce,  19x6.) 


Mob,  per  1000  Gms.  HfO.    K4Fe(CN)t 

Na^FeCCN)^  K4Fe(CN)e'.  P^  ^^^  Gms. 

HgO. 

o  0.89459      329.5 

0.05072  0.88272  325.1 

0.06633  0.88544  326 

0.12306  0.88088  324.4 

0.25972  O.89I16  328.3 

0.4900  0.91600  337.4 

0.87034  0.99000  364.6 

0.91060  I. 01200  372.3 

0.95879  I. 05177  387.5 

1.0438  I.II59  411 


Gms. 
dff^ol       Mols. per looo Gms. HjO.  Na4Fe(CN)«      ^mP' 

Sat.  SoL     K4Fe(CN)B.  Na^FeCCN),. P" »«»Gms.  Sat.  Sol. 

xii0. 


I. 09081  o  0.6818  205.25 

1.0990  0.1327  0.7056  214.47 

I. 10039  0.1789  0.7213  219.23 

1.09350  O.2II5  0.7253  220.44 

I. 12796  0.2722  0.7610  231.29 

I.1724I  0.3532  0.7814  237.49 

I. 19700  0.5850  0.8652  262.97 

I.2I19O  O.61II  0.8712  264.79 

1.22673  0.6994  0.8984  273.05 

1.25789  1.0578  0.9588  291.40 


•059s 
.0199 

.0792 

.1006 

.1113 
.1243 
.1567 
.1581 
.1830 
.2267 


(Sharwood,  1903.) 


POTASSIUM  ZINC  CYANIDE  K,Zn(CN)4. 
100  cc.  HsO  dissolve  1 1  gms.  KsZn(CN)4  at  20°. 

POTASSIUM  FLUORIDE  KF.2HsO. 

100  gms.  H2O  dissolve  92.^  gms.  KF,  or  100  gms.  sat.  solution  contain  48  gms. 
KF  at  18**.     Sp.  Gr.  of  solution  =>  1.502.  (Mylius  and  Funk,  1897O 

Solubility  of  Potassium  Fluoride  in  Hydrofluoric  Acid  at  21*. 

(Ditte.  1896.) 
Gms.  per  xoo  Gms.  H|0« 


Gms.  per  xoo  Gms.  HjO. 


Gms.  per  loo  Gms.  EW>. 


HF. 

KF. 

'  HF. 

KF. 

HF. 

KF. 

0.0 
1. 21 
1. 61 

96 -3 
72.0 

61.0 

925 
11.36 

12.50 

29.9 
29.6 

30  5 

20.68 
28.60 
41.98 

38 -4 

46.9 
61.8 

3-73 
4  03 

6.0s 

40.4 
325 
30-4 

13 -95 
15.98 

17.69 

31 -4 

33-4 
35 '^a 

53  71 
74.20 

1x9.20 

74.8 

105.0 

169.5 
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According  to  de  Forcrand  (i9ii)»  a  saturated  solution  of  KF.2H1O  in  water  at 
18^  has  the  composition  i  mol.  KF  +  3.90  mols.  H|0  =  4^.3  gms.  per  100  gms.  sat. 
solution.  The  solution  in  contact  with  KF.4HsO  as  solid  phase,  has  the  compo- 
sition I  mol.  KF  +  576  mols.  HsO  =»  35*96  gms.  KF  per  100  gms.  sat.  solution. 

Equilibrium  in  the  System  Potassium  Fluoride,  Ethyl  Alcohol  and 

Water  at  23®-26®. 

(Frankforter  and  Frary,  1913.) 

The  authors  determined  the  binodal  curve,  the  quadruple  points  and  two  tie  lines. 


Gms.  per  xoo  Gms.  Upper  Layer. 


Gms.  per  100  Gms.  Lower  Layer. 


'kf. 

QHiOH. 

H,0. 

KF. 

C|H,OH. 

H/). 

1.23 

92.67 

6.07* 

45-33 

0.67 

54* 

1    ■    ■ 

■   •  • 

■   < 

»  • 

37 

82 

1.70 

60.49 

I 

16 

83-30 

15 

54 

•  1 

• 

•     •     s 

•  •   • 

*    •    • 

■   •   • 

■ 

1  • 

28 

68 

4-47 

66.85 

2 

.86 

65.81 

31 

33 

• 

*    m 

•  •   ■ 

•  •  • 

4 

47 

57.4 

38 

13 

20 

90 

II. 9 

67.  2t 

5 

47 

53  04 

41 

49 

*  • 

•  •  • 

«       •       • 

■  •  • 

•  ■  • 

•  < 

>  • 

18 

55 

XS.6 

6S.8S 

6 

93 

47.5a 

45 

55 

• 

1  ■ 

■  •  ■ 

•     •     • 

8 

.84 

41 .  28 

49 

.88 

15 

■7 

21.8 

6«St 

9 

■55 

38.66 

51 

79 

■ 

■   • 

•  ■  • 

•      •      ■ 

■  ■  • 

•  •  ■ 

• 

»  • 

13 

■57 

27.27 

59.15 

xo 

52 

35-91 

53 

57 

• 

1  • 

•  •  • 

■      •      ■ 

>  •  • 

•  •  « 

• 

1  ■ 

II 

43 

33-23 

S4-34 

XI 

30 

59 

II 

30 

S9t 

*  Quad,  points. 

t  Tie  line. 

1 

\.  Plait  point  approz. 

A  method  for  the  determination  of  alcohol  in  unknown  mixtures,  based  upon  the 
above  data,  is  described  by  the  authors. 

The  Binodal  Curve  for  the  System  Potassium  Fluoride,  Propyl  Alcohol 

AND  Water  at  23^-26®. 

(Frankforter  and  Frary,  1913.) 


Gms.  per 

100  Gais.  Homogeneous  Liquid. 

Gms.  per 

'kf. 

100  Gms.  HomogeE 
C^ItOH. 

teous  Liquid. 

KF. 

C1H7OH. 

ha' 

H,0. 

0.17 

96.78 

3  05* 

8.15 

7-49 

84.36 

0.31 

78.91 

21.19 

10 

5. 

97 

84.03 

0.62 

66.29 

33  09 

12.21 

4 

39 

83.41 

0.81 

59-97 

39-22 

14.18 

3 

45 

82.37 

1.29 

47.46 

51-21 

18.75 

I 

89 

79.35 

1-77 

35.40 

62.83 

25-83 

0 

74 

73-43 

2.50 

19-05 

78.45 

35-38 

0 

23 

64.38 

5.32 

10.64 

84.04 

47.62 

0 

039 

52.34* 

*  Quad,  point. 

One  tie  line  was  determined.  In  this  case  the  upper  layer  contained  78.91% 
CjHtOH  and  0.31%  KF,  and  the  lower  layer  con  tamed  9.67%  KF. 

In  this  system,  the  effect  of  change  in  temperature  is  more  marked  than  in 
the  preceding  one  in  which  ethyl  alcohol  is  present. 

100  gms.  sat.  solution  of  potassium  fluoride  in  99.6%  propyl  alcohol  contain 

0.34  gm.  KF  at  room  temp.  (Frankforter  and  Frary,  1913.) 

Binodal  Curve  for  the  System  Potassium  Fluoride,  Isopropyl  Alcohol 

AND  Water  at  20®. 

(Frankforter  and  Temple,  19x5.) 

Results  in  terms  of  gms.  per  100  gms.  of  solvent,  alcohol  +  water. 


Gms.  per  zoo  Gms.  Solvent. 


Gms.  per  100  Gms.  Solvent. 


'kf. 

CH|CH0HCH|. 

H,0.' 

KF. 

CH|CH0HCH|. 

H,0. 

51.826 

1.555 

98.445 

12.385 

21.438 

78.562 

38.748 

2.965 

97.035 

5071 

59-339 

40.661 

26.039 

6.525 

■93.475 

3-973 

65-455 

34-545 

17. 813 

Z2.2I5 

87.785 

1. 70s 

82.750 

17.250 
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BiNODAL  Curve  for  thb  System  Potassium  FLuoridb,  Alltl  Alcohol 

AND  Water  at  20^ 

(Fnnkforter  and  Ttrngik,  19x5.) 

The  results  are  given  in  terms  of  grams  per  100  gms.  Alcohol  +  Water  instead 
of  gms.  per  100  gms.  of  the  homogeneous  mixture. 


Cms. 

per  100  Gmi.  Sohreat. 

,                             * 

'KF. 

CH^:CH.CH^H. 

HiO. 

KF. 

C%:CHCHiOH. 

H^.  ^ 

45.707 

2.270 

97.730 

7-508 

35.390 

64.610 

38.076 

3.983 

96.017 

6.024 

42.011 

57.989 

30.67s 

5.879 

94.121 

4.813 

47.550 

52.450 

24.341 

7.129 

92.871 

3.631 

54.211 

45.789 

20.580 

9.691 

90.309 

2.236 

59.948 

36.443 

17-371 

II. 491 

88.509 

1.931 

65 . 630 

34.370 

13.184 

17.764 

82.236 

1.635 

68.845 

31.155 

10.880 

22.537 

77.463 

1.368 

71-395 

28.605 

8.873 

29.529 

70.471 

1.066 

75.377 

24. 223 

Binodal  Curve  for  the  System  Potassium  Fluoride,  Acetone,  Water 

AT  20®. 

(Fiankiorter  and  Cohen,  19x4.) 


Gms.  per  zoo  Gms.  HomoKeaeovs  Mixture. 


Gms.  per  100  Gms.  Homogeneous  Miitnxe. 


'kf. 

(CHi)tCO. 

HdO.  ' 

'    KF. 

(CHi)sCO. 

HdO. 

46.3 

trace 

53-7* 

9.17 

23-53 

67.30 

44.24 

0.24 

55.52 

5 

38.72 

56.28 

33-34 

I 

65.66 

3-06 

47.89 

46.84 

29.86 

1.60 

68.54 

1.38 

58.06 

40.55 

25.74 

3.02 

71.24 

0.979 

62.60 

36.42 

20.28 

5.90 

73-80 

0.75 

65.41 

33-84 

16.31 

9.72 

73-97 

0.50 

69.58 

29.92 

12.40 

15.59 

72.01 

• 

0 

Quad,  point. 

98 

2* 

Data  for  4  tie  lines  are  also  given  and  the  approximate  position  of  the  plait 
point  is  shown  on  the  dia^m. 

Several  points  on  the  bmodal  curves  at  temperatures  between  o^  and  35^  are 
also  given. 

A  discussion,  with  examples,  is  given  of  the  applicability  of  the  above  data  to 
the  determination  of  acetone  in  unknown  mixtures. 


Binodal  Curve  for  the  System  Potassium  Fluoride,  Methyl  Ethyl 

Ketone  and  Water  at  20**. 

(Frankforter  and  Cohen,  19x6.) 


Gms.  per  zoo  Gms.  Homogeneous  Mixture. 


Gms.  per  100  Gms.  Homogeneous  Mixture. 


KF. 

CH«.CO.CiHf. 

HdO.  ^ 

'kf. 

CH^.CO.C«H|. 

HiO. 

34.38 

23.63 
18.62 

0.17 
0.50 
1.49 

65.45 
75.87 
79.89 

10.50 

5.70 
3.96 

4.87 

9.93 
12.42 

84.63 

84.37 
83.61 

15-91 
13.80 

2.19 
2.98 

81.90 
83.22 

0.84 
0.34 

21.23 
23.55 

77.93 
76.11 

Freezing-point  data  (solubilities,  see  footnote,  p.  i)  for  mixtures  of  KF  +  KI 
are  given  by  RufiF  and  Plato  (1903).  Results  forlCF  +  KOH  by  Scarpa  (1915). 
Results  for  KF  +  KPOi,  KF  +  K4P1O;  and  KF  +  KjPOi  are  given  by  Amadori 
(1912).  Results  for  KF  +  K1SO4  are  given  by  Karandeef  (1909).  Results  for 
KF  +  NaF  are  given  by  Kurnakow  and  Zemcznzny  (1907). 
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POTASSIUM  FORMATE 


POTASSIUM  FORMATE  HCOOH. 


Solubility  of  Potassium  Formats  and  of  the  Acm  Salt  in  Water. 

(Gro6chuff»  1903.) 


Solid  Phase  :  HCOOK. 

Solid  Phase  ; 

HC0OK.HC0OH. 

r 

Gms. 

Mob. 

Gms.  HCOOE 

Gms. 

Gms. 

Mob. 

HCOOK 

HCOOK 

HCOOH 

HCOOK 

HCOOK 

HCOOH 

f. 

per  zoo 

per  100 

t*.     per  zoo 

per  zoo 

f. 

per  100 

SfoL 

Qn». 

Mob. 

Gms. 

Gms. 

Gms. 

Sohitioii. 

H*0. 

Solutkm. 

Soiutioa. 

Soltttkni.  HCOOK. 

—      20 

72.8 

57-4 

0        60.4 

390 

0 

36.3 

3.21 

+      18 

76.8 

71.0 

25      69.8 

45-1 

195 

38-2 

2.96 

50 

80.7 

89.8 

SO    79.2 

SI -2 

39-3 

40.8 

2.6s 

90 

86.8 

141 .0 

80     90.7 

58.6 

60 

44.0 

2-33 

120 

92.0 

247.0 

70 

45  9 

2.16 

140 

96.0 

5" 

90 

52. 1 

1.68 

157 

lOO.O 

00 

Sp.  Gr.  of  sat.  solution  at  18"*  »  1573* 

Note.  —  Since  the  acid  salt  is  less  soluble  at  ordinary  temperatures  than  the 
neutral  salt,  it  can  be  precipitated  from  the  solution  of  the  neutral  salt  by  addi- 
tion of  aqueous  formic  acid.  Proceeding  in  this  ws^  an  impure  product  is  ob- 
tained, giving  solubility  values  (expressed  in  HCOOK)  as  shown  in  the  last  three 
columns  above. 


POTASSIUM  GEBMAiaXTM  FLUORIDE  KiGeF.. 

Solubility  in  Water. 

(Winkler,  1887;  Kruss  and  Nilson,  Z887.) 

100  gms.  HsO  dissolve  173.98  gms.  KsGeFa  at  18°,  and  34.07  gms.  at  100®  (W.). 
100  gms.  H2O  dissolve  184.61  gms.  KtGeFc  at  18^,  and  38.76  gms.  at  100^ 
(K.  and  N.). 


POTASSIUM  HYDROXIDE  KOH. 


Solubility  in  Water. 

(Pickeriog,  Z893;  at  Z5*»  Fetchland,  Z902.) 


Gms.  KOH  per 

Gms.  KOH  per 

r. 

zoo 

Gms. 

Solid  Phue. 

f. 

TOO 

>  Gms. 

SoUdPhue. 

Water. 

Solution^ 

Water. 

Solution.' 

2.2 

3-7 

3-6 

Ice 

15 

107 

Si-7 

KOH.1%0 

20.7 

22. S 

18.4 

<« 

20 

112 

52-8 

M 

65.2 

44. 5 

308 

U 

30 

126 

55-76 

M 

36.2 

36.2 

26.6 

K0H.4H^ 

32.5 

13s 

57-44 

K0H.2H/)+ 

32.7 

77.94  43-8 

u 

SO 

140 

58.33 

KOH.H/) 

33 

80 

44-4 

K0H.4H,0+K0H.2H/) 

100 

178 

64.03 

KOH.H,0 

23.2 

8s 

45-9 

K0H.3H,0 

125 

213 

68.06 

14 

0 

97 

49.2 

«< 

143 

3"-7  75-73 

M 

10 

103 

SO. 7 

M 

Sp.  Gr.  of  sat.  solution  at  15*  =»  1-5355. 

100  gms.  sat.  solution  in  H|0  contain  50.48  gms.  KOH  at  I5^ 

(de  Fofcrand,  1909.) 

100  gms.  sat.  solution  in  HtO  contain  53.1    gms.  KOH  at  15^. 

(Greenisb  and  Smith,  z9oz.) 
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Solubility  of  Potassium  Hydroxide  in  Aqueous  Solutions  of  Ethyl 

Alcohol  at  30®.    (deWaai,  1910.) 

Cms.  per  zoo  Cms.  Sat.  Sol.  Cms.  per  xoo  Cms.  Sat.  Sol. 

, * s       Solid  Phase.      / * ^    Solid  Phase. 

KOH.  CH^H.        H«0.  KOH.        QHtOH.  H|0. 

55-75  O  44.25     KOH.2H/)       27.67   ^  69.92  2.41        K0H.aH,0 

54.81        0.43      44- 76         "  27.20^    7301      negative*        «  • 

Two  liquid  Uyers  are  formed  here.  26. 25        81  •  95  ''  " 

31  57.50        11.50     KOH.aHjO 

28.99        65.07  5.94 

*  Negative  on  account  of  reaction  KOH +CiH^H— K^OK +H^. 

Data  for  equilibrium  in  the  system  potassium  hydroxide,  phenol,  water  at  25® 
are  given  by  van  Meurs  (19 16). 

Freezing-point  data  for  KOH  +  RbOH  and  KOH  +  NaOH  are  given  by 
von  Hevesy  (1900).    Results  for  KOH  +  KI  are  given  by  Scarpa  (1915). 

POTASSIUM  lODATE  KlOt. 

Solubility  in  Water. 

(EiemetB,  1856a;  at  30*,  Meerburs.  i904') 

t^  o**     20**     30**     40**    60**    80**    100^ 

Cms.  KIOi per  100 gms.  H1O   4.73    8.13    xi.73    12.8    18.5    24.8    32.2 
100  gms.  HtO  dissolve  1.3  gms.  potassium  hydrogen  iodate,  KH(IOt)i,  at  15^1 

and  5.4  gms.  at  17^.  (SeruIIaa.) 

100  gms.  HsO  dissolve  4  gms.  potassium  dihydrogen  iodate,  KHs(IOB)t.  at  15^. 

(Meindie.  1891.) 

Equilibrium  in  the  System  Potassium  Iodate,  Iodic  Acid,  Water  at  30**. 

(Meerbuxg,  1905.} 


Gms.  per  100  Gms. 

Gms.  per 

100 

Gms. 

' 

Sat. 

Sol. 

Solid  Phase. 

Sat. 

Sol. 

SoUd  Phase. 

HIQ,. 

KIOi. 

HID,. 

KIQ,. 

0 

9.51 

KIQ, 

3-47 

3.59 

KIQ1.3HIQ1  (uDsUble) 

0.65 

9.49 

«  +KIQ,.HTOi 

4.80 

2.90 

II                II 

0.65 

8.90 

KI0b.HIQ, 

6.45 

1.35 

II                                   M 

0.67 

6.6 

(1 

9.35 

0.64 

KIOi-sHIOk 

1. 14 

4.57 

II 

12.04 

0.44 

II 

1.69 

3.63 

II 

17.50 

0.30 

II 

2.02 

3- 10 

II 

31.20 

0.52 

N 

3.34 

2.10 

M 

53.64 

0.68 

M 

5 

1.32 

II 

62.52 

0.72 

n 

7.09 

I 

II 

76.40 

0.80 

+HIO^ 

8.04 

0.85 

"  +KI0b.aHI0b 

76.7 

0 

moi 

100  cc.  anhydrous  Hydrazine  dissolve  I  gm.  KlOt  at  room  temp. 

(Welsh  and  Brodenon,  19x54 

POTASSIUM  PerlODATE  KIO4. 

100  gms.  HsO  dissolve  0.66  gm.  KIO4  at  13^  iy  of  sat.  solution  »  1.0051. 

(Barker,  X908.) 

POTASSIUM  IODIDE 

Solubility  in  Water,  Determined  by  the  Freezing-point  Method. 

(Kremann  and  Kershbaum,  1907  •) 

t.  °S;ril"      Solid  f        °S;Sr'    soBd 


11 

M 


—  12.5  38  ke  —22.5  52.1  KI 

—  15  41.2  «  —20  52.6 

-17. 5  44.6  "  -15  53-5 

—  20  48  "  —10  54.5 
-22.5  51.2  «  -  5  55-4 

—  23.2Eutec.  51.9  « +KI  o  56.4 
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POTASSIUM  lODmS 


POTASSIUM  lODIDS  KI. 


Solubility  in  Water. 

(Mulder;  de  Coppet,  1883;  Etard.  1894;  Meosoer,  1905;  see  abo  TSlden  and  Sbenstone,  1884; 

Schrrinfmakcra,  z89a.) 


Gms.  KI  per  too  Gms. 


Gms.  KI  per  xoo  Gnu. 


9 

• 

Water. 

Solution 

10 

115.1 

S3  5 

5 

119. 8 

S4S 

I 

122.2 

SS-o 

0 

127. s 

56.0 

10 

136 

57-6 

20 

144 

590 

25 

148 

59-7 

30 

152 

60. 3 

40 

160 

61.5 

SO 

168 

62.7 

60 

176 

63 -7 

70 

184 

64.8 

t\ 

Water. 

Solutioa. 

80 

192 

65.8 

90 

200 

66.7 

100 

208 

67  5 

no 

215 

68.3 

120 

223 

Ice  Curve 

69.0 

-  5 

257 

22  s 

-  7 

42.6 

29.9 

-  9-5 

51-5 

34  0 

-"•5 

64.7 

39-3 

-14 

75-8 

42.7 

Sp.  Gr.  of  sat.  solution  at  15.2**  s  1.704.  (Greenish  and  Smith,  1901.) 

Individual  determinations,  in  good  agreement  with  the  above  resultSi  are  given 
by  van  Dam  and  Donk  (191 1),  and  by  Greenish  and  Smith  (1901). 

Solubility  of  Potassium  Iodide  +  Iodine  in  Water  at  25^ 

(Foote  and  Chalker,  1908.) 


Qms.  per  xoo  Gms.  Sat.  Sol. 


KI. 

29.45 
28.91 

26.84 

27.18 

27.14 


L 

64.34 
63.88 

66.54 

67.14 
66.60 


I-KI. 
34.89 
34.97 

39  70 
39.96 
39.46 


Present  in 
SoUd  Phase. 

Kland 
KI, 

KIcand 
KI, 


Gms.  per  too  Gms.  Sat.  Sol. 


KI. 

25.88 

25. 57 
27.86 

27.27 

26.9s 

25.71 


L 

68.79 
69.01 
66.56 
66.91 
67.17 
67.91 


I-KL 
42.91 
43-44 


Present  in 
Solid  Phase. 

Klyand 
Iodine 

KI, 


25.71        67.91  J        ^ 

The  experiments  of  Hamberger  (1906)  are  discussed.    (See  also  p,  326.) 

Solubility  of  Mixtures  of  Potassium  Iodide  and  Silver  Iodide  in 

Water  at  o®,  30**  and  50®. 

(Van  Dam  and  Donk,  19x1.) 


Results  at  o^ 

Results  at  30®. 

Results  at  50^ 

3ms.  per  xoo  Gms.  Sat.  SoL 

Gms.  per  IOC 

>  Gms.  Sat.  Sol. 

Gms.  per  100  Gms.  Sat.  Sol. 
Agl.                KI. 

Solid  Phase  Id 

AtL 

Kl. 

Agl. 

KI. 

Each  Case. 

0 

S6.i 

0 

60.3s 

0 

62.6 

KI 

9 

S3 

16 

55. 5 

10.7 

59-1 

« 

18 

51.2 

35.8 

46.9 

22.8 

55.5 

n 

31.3 

46.6 

42.8 

43-9 

45 

43.2 

M 

37.9 

44 

44.1 

43.2 

53.4 

37.6 

"  +AgT.KT 

37.6 

42.7 

47-7 

40.9 

53.5 

37.1 

Agl.KT 

38 

41.3 

49.7 

38.6 

S3. 5 

36.6 

"  +AgI 

28.1 

36.4 

42.8 

38.8 

53.5 

36.5 

Agl 

26.6 

34.6 

29.4 

37.6 

39 

38.1 

(1 

6.5 

26.1 

10 

31.4 

.  28 

36.7 

u 

1.5 

20.5 

... 

«    ■    ■ 

16 

33.8 

u 

0.2 

9.8 

0.1 

10.2 

2.5 

24.8 

(f 

27. 5 

48.7 

*  ■  • 

•    •   • 

•  *  * 

•  •  • 

AgI.9KT+KI 

21 

50-3 

•  •  • 

•   •   • 

•  •  • 

•  •  • 

AgI.aKI 
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Solubility  of  Potassium  Iodide  in  Dilute  Aqueous  S(x.utions  of  Ethtl 

Alcohol  at  25®. 

(Armstrong,  Eyre,  Hussey.  and 


1907.) 


Wt.  Per  cent 

dlLOHin 

Solvent. 


O 

1. 14 
2.25 


ll|.0f 

SfttTSoL 
1.7268 

I. 7154 
1.7042 


Wt.  Per  cent 

qiLOHin 

Solvent. 


4.41 
12.14 

18.73 


J||Of 

Sat.  Sol. 

1.6833 
1.6063 

1.5420 


Gms.KI 

per  xoo  Gms. 

Sat-SoL 

58.08 

54-93 
52.08 

(de  Bruyn,  xSgsO 


Gms.KI 

per  100  Gms. 

Sat.  Sol. 

59.80 

59-41 

58.95 

100  gms.  aqueous  94%  ethyl  alcohol  dissolve  3.99  gms.  KI  at  1 7^. 

100  gms.  aqueous  q8%  methvl  alcohol  dissolve  17.1  gms.  KI  at  17^ 

100  cc.  of  ethyl  alcohol  of  du  »  0.8292  dissolve  8.83  gms.  KI  at  15^,  du  of  sat. 

solution  "■  0.8989.  (Greenish  and  Smith,  1901.) 

Solubility  of  Potassium  Iodide  in  Absolutb  Alcohols. 

(de  Bruyn  —  Z.  phyak.  Ch,  xob  783*  'pa;  Rohhnd  —  Z.  anorg.  Oi,  x8»  337,  '98O 

XOO  gms.  methyl  alcohol  dissolve  16.5  gms.  KI  at  20.5**. 

100  gms.  ethyl  alcohol  dissolve  1.75  gms.  KI  at  20.5**. 

100  gms.  propyl  alcohol  dissolve  0.46  gm.  KI  at  i5**-20®  (R.). 


Solubility 
Ethyl  Alcohol 

of  0.9496  Sp.  Gr. 

A 

OF  Potassium  Iodide  in: 
Aqueous  Ethyl  Alcohol  at  i8^ 

Gms.  KI  per 
t^.            xoo 

Gms.  Alcohol 

8        67.4 

13          69.2 

25        751 

46          84.7 

55       ^7  5 
62       90.2 

Sp.  Gr. 

of 
Alcohol. 

0.9904 
0.9851 
09726 
0.9665 
0*9528 

Weight 
per  cent 
AInnhol. 

5-2 

9.8 
23.0 
29.0 
38  0 

Gms.  KI 
per  xoo  Gms. 
Alcohol. 

130.5 
119.4 

100. 1 

89.9 

76.9 

iGenidm 

Sp.  Gr.        Wdgfat       Gms.  KI 
of           per  cent  per  100  Gam 
Alcohol.       AlcohoL     AloohoL 

09390        45        ^-4 

0.9088          59          48.3 

0.8464        86        II .4 
0.8322        91          6.2 

Solubility  of  Potassium  Iodide  in  Aqueous  Solutions  of  Methyl  Alcohol 

AT  25^ 
(Hers  and  Anders,  1907.) 


Solvent. 

Sat.  Solution. 

Solvent.                      Sat.  Sohxtion. 

.           Wt.  Per  cent ' 

O.997Z          0 
0.9791        10.6 
0.9481        30.8 

0.9180      47. Z 

1.7213 
1.634 

1.460 

1.32s 

Gms.  KI  ' 
per  100  cc 

102.9 
92.12 

71.55 

55.6 

J            Wt.  Per  cent  ""    j 

*y        ch/)h.       *y 
0.8820       64         I. 185 
0.8489       78.1      1.066 
0.8167       93.9     0.9700 
0.7881      100         0.9018 

Gms.  KI' 
per  100  oc. 

40.33 
28.05 

18.76 

13.28 

Solubility 

OF  Potassium  Iodide  in  Several  Alcohols. 

• 

Alcohol. 

Methyl  Alcohol 

u               u 

f. 

11. 4 
12.2 

13.5 

Gms.  KI  per  xoc 
Gms.  AloohoL 

13.5 
14.6 

16 

*                 Authority. 
CrSmofeiew,  1894.) 

■ 

Ethyl 

25 
13-6 

18.04 
1.63 

(Turner  and  Bissett, 
(TImofeiew,  1894.) 

1913.) 

«                        tt 

Propyl       " 

25 
12.2 

2.16 
0.731 

(Turner  and  Bissett,  19x3.) 
(Timofeiew,  1894.) 

Amyl 

25 

25 

0.43 
0.098 

(Turaer  and  Bissett,  1913.) 

M                                     H 

100  cc.  sat.  solution  of  KI  in  ethyl  alcohol  contain  1.585  gms.  KI  at  2^\ 

(Laune,  t9ia^ 
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POTASSIUM  IODIDE 


Solubility  of  Potassium  Iodide  in  Liquid  Methyl  Alcohol  at  Tem- 
peratures UP  TO  THE  Critical  Point. 

(Tyrer,  19x0.) 

(Determined  by  the  Sealed  Tube  Method.) 


f. 

Gms.  Kl  per 
xooGms. 
CHiOH. 

f. 

Gms.  Kl  per 
zoo  Gms.                         V. 
CHiOH. 

Gms.  KIper 

100  Gms. 

CHiOH. 

IS 

14.  SO 

120 

27.2                         220 

27. S 

30 

so 
80 

16.20 

18.9 

22.5 

140 
160 
180 

29.2                        240 

30.6  245 

30.7  247 

24.8 
22.6 
21 

100 

25 

200 

29.1                         250 

crit.  temp.  252.5 

13.8 
7.6 

Solubility  of  Potassium  Iodide  in  Vapor  of  Methyl  Alcohol  Above 

the  Critical  Point. 

CTyrer,  iQzoa.) 


Solvent, 
Gms.  CHaOH 

Gms.  Kl  Dissolved 

per  100 

Gms. 

Solvent  at: 

per 
z  oc.  Vapor. 

252*. 

370*. 

a8o'. 

290*. 

30O*. 

O.I 

0.3 

•    •    • 

■    *    « 

•    *    • 

•    •    ■ 

0.2 

I 

Z 

I 

I 

I 

0.3 

3.7 

3.S 

3.4 

3-4 

3.3 

0.36 

7.6 

7.4 

7.3 

7.2 

7 

0.4 

II. 8 

"S 

"■3 

II 

■  *  • 

0.4s 

18. 1 

■  •  • 

•   •   • 

•  •   • 

•  •  • 

Data  for  the  above  system  are  also  riven  by  Centnerszwer  (1910).  This 
author  eives  the  crit.  temp,  as  266^  and  the  corresponding  concentration  as  8.64 
gms.  Kl  per  100  gms.  of  the  sat.  solution. 

Solubility  of  Potassium  Iodide  in  Mixtures  of  Alcohols  at  25*. 

(Herz  and  Kuhn,  1908.) 


In  Methyl  +  Ethyl 

In  Methyl  +  Propyl 

In  Ethyl  +  Propyl 

Alcohol. 

Alcohol. 

Alcohol. 

Percent 

d»m  of 

Gms.  KT 

Per  cent 

dmm  of 

Gms.  Kl 

Percent 

dmm    of 

Gms.  Kl 

CILOHin 
Solvent. 

Sat.  Sol. 

per  xoo  cc. 
Sat.  Sol. 

C.H,0H  in 
Solvent. 

Sat.  SoL 

per  zoo  cc. 
Sat.  Sol. 

CjH,0Hir 
Solvent. 

Sat.  Sol. 

per  zoo  a 
Sat.  Sol. 

0 

0.8015 

I-SS 

0 

0.9018 

13.16 

0 

0.8015 

I'SS 

4.37 

0.8041 

1. 91 

11. 11 

0.8823 

10.96 

8.1 

0.7983 

1.46 

10.4 

0.8071 

2.25 

23.8 

0.8629 

8.S4 

17.85 

0.7991 

1-37 

41.02 

0.8295 

4-94 

65.2 

0.8187 

2.62 

56.6 

0.7988 

0.7s 

80.69 

0.8794 

10.13 

91.8 

0.8045 

0.60 

88.6 

0.8022 

0.52 

•84.77 

0.8795 

10.72 

96.6 

0.8041 

0.58 

91.2 

0.8027 

0.49 

91.25 

0.8908 

11.84 

100 

0.8041 

0.43 

9S.2 

0.8029 

0.44 

100 

0.9018 

13.16 

100 

0.8041 

0.43 

Solubility  of  Potassium  Iodide  in  Acetamidb. 

(Menschutkin,  Z908.) 

(Determinations  by  Synthetic  Method.) 

Solid 
Phase. 

CHfCONHt 
(I 

(I 

(I 

<i 


f. 

Gms.  Kl  per  xoo 

Gms.  Sat.  Sol. 

82  m.  pt. 

0 

78 

6.5 

74 

12.8 

70 

17.8 

66 

21.5 

58 

26.2 

S3  Eutec. 

28.4 

it 


II 


+KI 


f. 

Gms.  Kl  per  zoo 

Solid 

Gms.  Sat.  Sol. 

Phase 

70 

28.75 

Kl 

85 

29.1 

II 

100 

29.4s 

M 

130 

30.15 

II 

145 

30.5 

a 

160 

30.8 

M 

17s 

31.1 

M 
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Solubility  of  Potassium  Iodide  in  Acetone  and  in  Pyridine. 

(von  Luxcynaki,  1894;  at  2$*,  Knig  and  McElroy,  1893.) 


Solvent. 

Acetone 
Pyridine 


3.08 
•  •  « 


Gnu.  Kl  per  100  Cms.  Solvent  at: 


xo' 


0.26 


aa- 

2.38 


as' 

2.93 


S6* 
I. 21 


IZ9* 


O.II 


100  gms.  glycerol  dissolve  40  gms.  KI  at  15.5^.  (Onendomki,  X907O 

100  gms.  95%  formic  acid  dissolve  38.2  gms.  KI  at  18.5^.  (Aschan,  19x3.) 

100  cc.  anhydrous  hydrazine  dissolve  175  gms.  KI  at  room  temp. 

(Welsh  and  Biodenoo,  X9X5-) 

100  gms.  hydroxylamine  dissolve  no  gms.  KI  at  17.5^.  (de  Bnijm,  z89a0 

100  gms.  sat.  solution  in  hydrated  lanolin  (containing  30%  emulsified  water) 

contain  42.5  gms.  KI  at  45**.     (Klose,  1907.)     KI  is  insoluble  in  anhydrous 

lanolin. 


Solubility  of  Potassium  Iodide  in  Several  Solvents. 

(Walden,  1906.) 


<!/>1irwnt 

■rjwnAtiln 

t9 

Sp.  Gr.  of 
Solution. 

Gms.  KI 

perxoo 

OUivcul. 

ronnuuu 

•  . 

oc.  Solution.        Gms.  Solution. 

Water 

H2O 

0 

1.6699 

94.05 

56.32 

Water 

H,0 

25 

1.7254 

102 . 70 

59.54 

Methyl  Alcohol 

CH3OH 

0 

0.8964 

II. 61 

12.95 

Methyl  Alcohol 

CHiOH 

25 

0.9003 

13. 5-14.3 

14.97 

Ethyl  Alcohol 

COtOH 

0 

0.8085 

1. 197 

1.479 

Ethyl  Alcohol 

CjHjOH 

25 

0.7908 

1.520 

1.922 

Glycol 

(CHjOH), 

0 

I ■ 3954 

45.8s 

31.03 

Glycol 

(CH^H), 

25 

I . 3888 

47.23 

33  01 

Acetonitrile 

CHiCN 

0 

0.8198 

1.852 

2.259 

Acetonitrile 

CHiCN 

24 

0.7938 

1.57 

2.003 

Propionltrile 

CjHbCN 

0 

0.8005 

0.34-0.41 

0.0429 

Propionitrile 

CjHsCN 

25 

0.7821 

0.32-0.36 

0.0404 

Benzonitrile 

CeHCN 

25 

1.0076 

0.051 

0.0506 

Nitromethane 

CHsNO, 

0 

I. 1627 

0.314-0.366  0.315 

Nitromethane 

CHsNO, 

25 

I . 1367 

0.289-0.349  0.307 

Nitrobenzene 

CeHfiNO, 

25 

•  •  • 

0.0019 

•  •  • 

Acetone 

(CH,)2C0 

0 

0.8227 

1-732 

2.105 

Acetone 

(CH3)2CO 

25 

0.7968 

1.038 

1.302 

Furfurol 

CJtO.COH 

0 

•  •  • 

15.10 

•  •  • 

Furfurol 

C4H3O.COH 

25 

I . 2014 

5.62 

4.94 

Benzaldehyde 

CflHsCOH 

25 

I . 0446 

0.343 

0.328 

Salicylic  Aldehyde 

C6H4.OH.COH 

0 

1.1501 

1.257 

1.093 

Salicylic  Aldehyde 

C«H4.0H.C0H 

25 

I. 1373 

0.549 

0.483 

Anisic  Aldehyde 

C«H4.0CH,.C0H 

0 

I. 1223 

1.520 

1.35s 

Anisic  Aldehyde 

CflH4.0CH,.C0H 

25 

1.1180 

0.720 

0.644 

Ethyl  AceUte 

CHaCOOCjHs 

25 

«  •  • 

0.0013 

«  *  • 

Methyl  Cyanaci5tat< 

;  CH2CNCOOCH, 

0 

1.1521 

3  256 

2.827 

Methyl  Cyanacetate  CH2CNC00CHa 

25 

I. 1358 

2.459 

2.165 

Ethyl  Cyanacetate 

CHjCNCOOCiH. 

25 

1.0628 

0.989 

0.930 

541  POTASSIUM  lODIDS 

Solubility  of  Potassium  Iodidb  at  20**  in  Several  Solvents  Containing 

Dissolved  Iodine. 

(OUvari,  1908.) 

Gm.  Mob.  KI  per  Liter  in  Solvent  Containing: 

Solvent.  ^^  Qj^  ^^^  J  -  Q^  ^qIj  ,  -  Q^  j^^ig 

^  per  Liter.  •  l|  per  Liter.  I|  per  Liter. 

Acetic  Add                       0.511                   1.460  3.080 

Ethyl  Acetate                   0.490                  1.400  1.980 

Ethyl  Alcohol                    0.520                   x.220  z-730 

Nitrobenzene                    0.414                 0.960  z.380 
Ethylbromide                   0.140                 0.350 

Equilibrium  in  the  System  Potassium  Iodide— Ethyl  Ether — Water  at  20^ 

(Dunningham,  19x4.) 
Gms.  per  100  Gms.  Upper  Layer.  Gma.  per  100  Gms.  Lower  Layer.  Solid 

El  hJST        (CiHi)iQ.  Tl  5o!  JJcjSSS.     ^^»^ 

...  ...  ...  59  •  ^  40  •  8  ...  KI 

O  3.9  96.1  o  93  7  None 

0.4  0.4  99.2  55-6  40.7  3-7  KI 

O.I  2.2  97.7  25  72.1  2.9  None 

Distribution  of  Potassium  Iodide  between  Water  and: 
Nitrobenzene  at  18^.    (Dawion,  1908.)      Phenol  at  Room  Temp.    (Riesenfeld,  1902.) 

Mob.  KI  per  Liter.  lyjgt,  Gma.  KI  per  100  cc.  Diat. 

'•  CiHiNQi  Layer.     H|0  Layer.         Ratio.  C|H»0H  Layer.     Aq.  Uyer.  Ratio. 

O.OOII4  6.05  5300  0.052  0.725  13. 2 

0.00108  6.05  5600  0.197  2.42  12. 3 

2.09  30.7  14.7 

Freezing-point  data  for  KI  +  K1SO4  and  KI  +  NaCl  are  p^iven  by  Ruff  and 
Plato  (1903).  Results  for  KI  +  Agl  are  given  by  Sandonnini  (1912a;.  Results 
for  KI  -j-  SOj  are  given  by  Walden  and  Centnerszwer  (1903). 

POTASSIUM  lODOMEBCURATE  (Thoulet  Solution). 

A  sat.  solution  at  22.9^,  prepared  by  adding  KI  and  Hgit  in  excess  to  water, 
contained  8.66%  K,  22.^9%  Hg,  52.58  (57.7)  %  I  and  10.97  (11.15)%  HjO, 
corresponding  to  0^2  mol.  alkali,  o.ii  mol.  Hg  and  0.45  mol.  I.        (Duboin,  X905.) 

POTASSIUM  MOLYBDATE  KsMo04 

Solubility  of  Potassium  Molybdatb  in  Aqueous  Solutions  of  Potassium 

Sulfate  at  25®  and  Vice  Versa. 

(Amadori,  191  aa). 
Gms.  per  100  Gnu.  HfO.  Gms.  per  100  Gms.  H/). 


K.S04. 

KtMo04.' 

K,S04. 

K«Mo04. 

0 

184.6 

1.50 

99-49 

0.46 

180.7 

2.13 

45.89 

0.72 

177 

3-95 

17.48 

0.98 

127.2 

8.55 

4.73 

1.27 

107.5 

12.10 

0 

Freezing-point  data  for  K2Mo04+  KjSOi,  K1M0O4  +  K1WO4  and  KsMoiQ 
+  KjWiOz  are  given  by  Amadori  (19 13). 

POTASSIUM  NITRATE  KNO,. 

Solubility  Ice  Curve  and  Supersolubility  Ice  Curve. 

(Jones,  1908.) 

^                  Gms.  KNC^  per  100  Gms.  H/).  Gms.  KNQi  per  100  Gms.  H^. 

of  Ciyst.                 SolubiHty        SopenoIubUity          of  Ctyst.  Solubility     Supersolubility 

Ice  Curve.           Ice  Curve.  Ice  Curve.       Ice  Curve. 

—I                         3336              I.OIl                 —3  ...               S.762 

—2                           7.582               3.538                 -4  ...                8.694 

— 2.8*                  11.62                 5.56                   —5  ...              II. 12 

—5-3*  ...              11.82 
*  Ciyohydnte. 


POTAMroM  MmUTB 


S42 
SOLUBIUrT  IN  Watbi* 


(Mokkf;  AndiBe,  Z884; 

Average  Curve. 


Gcnidia,  1865;  Etaid,  1894;  Oit,  1878;  at  yi-^S**  Kfihkr.  1897;  Edher,  1904; 
lUden  and  StimHooe,  1884;  Befkekjr,  1904.) 


.  G«i.KNQ»per  too  Gnu. 

Walter.  Solntiaa. 

o  -       13-3  II -7 

10  20.9  17.3 

20  31 -6  24.0 

as  37-3          27.2 

30  45-8  31 -4 

40  63.9  39.0 

SO  85.5  440 

60  zzo.o  s^*^ 


70 
80 

90 
100 
no 
120 

"S 


100 


Water. 

138 

169 
202 

246 

3OQ 

394 
493 


S8.o 
62.8 
66.9 

71. 1 

75  o 
79.8 

83.1 


The  very  carefully  determined  figures  oC  Berkeley  are  as  fc^ows: 


r. 

0.40 
14.90 
30.80 

44. 75 


<Lof 
Sat.SoL 

I. 0817 
I. 1389 
I. 2218 

1-3043 


Gns.  KNO|per 

13 -43 
25-78 

47  52 
74.50 


r. 


60.0s 
76 

91.65 
114  b.  pt 


I  3903 
1.4700 

1-5394 
1.6269 


Gai8.KNObpcr 
zoo  Gob.  W>. 

III. 18 
156.61 
210.20 
311.64 


1000  pns.  H|0  dissolve  384.48  gms.  KNOs  at  25^        (Annstrong  and  Eyxe,  z9eo-zz.| 
One  liter  sat.  solution  in  water  contains  2.8  mols.  «  283.11  gms.  KNOt  at  20**. 

(Roaenheim  and  Wrinhrhrr,  19x0-11.) 

Recent  determinations  of  the  solubility  of  potassium  nitrate  in  water,  agreeing 
satisfactorily  with  the  above  data,  are  given  by  Chugaev  and  Khlopin  (19 14). 

Solubility  op  Mixtures  op  Potassium  Nitrate  and  Barittm 

Nitrate  in  Water. 

(Etiler  —  Z.  phyak.  Ch.  49^  3X3t  '04.) 


17 
21-5 

30 

so 


Sp.  Gr.  of  Sat.  Solutka. 

1. 120 

... 
Z.I9I 


Grama  per  100  Grama  ^a0. 

13.26  KNOj+  6.3iBa(NO,), 
17.00      "     +  7  58 
24.04      "     +9-99 
49.34      "     +18.09 


« 


It 


(( 


Solubility  op  Potassium  Nitrate  in  Aqueous  Solutions  op  Nitric 

Acid  at  o®. 

(Engd  —  Compt.  rend.  104,  9x3,  '87.) 


Sp.  Gr.  ci 
Solutiona. 

1.079 


1.093 
1. 117 
1.144 
X.202 
X.289 
I  498 


Equivalenta  per  xo  cc.  Sdutian. 


Grama  per  xoo  cc.  SolatioB. 


la  -s  KNO, 
9.9 
8.a8 

7-4 

7-4 
7.6 

10.3 

a8.3 


t( 
(( 
tt 
tt 
tt 
tt 
If 


o       HNOa 

587      " 


13.2 

"55 

311 
48.0 

68.0 

120.5 


tt 
tt 
tt 
tt 
tt 
tt 


12.6s  KNO, 
10 .02      " 
8.38 

7-49 

7-49 
7.68 

10.42 

28.64 


tt 
tt 
it 
tt 
tt 
tt 


3 
8 

13 
19 
30 
42 
75 


ooHNO, 

71 
38 
58 
47 
04 
86 

95 


tt 
tt 
tt 

cc 
«c 
a 

M 


Freezing-point  data  for  KNOi  +  HNOi  arc  given  by  Demby  (19x8). 
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POTASSIUM  NITRATI 


Solubility  of  Potassium  Nitrate  and  of  Acid  Potassium  Nitrates 

IN  Nitric  Acid. 

(Groschuff  —  Ber.  37,  1490,  '04.) 

Note.  —  Determinations  made  by  the  so-called  thermometric 
method,  i.e.,  by  observing  the  temperature  of  the  disappearance  of 
the  separated,  finely  divided  solid  from  solutions  of  knoTm  concen- 
tration. 


Gnuns  per  100  Cms. 


-  6 

+  14 

17 
19 

32 
21 
21 
20 

-  4 

—  16.5 


•S 
5 


I  per 

Solution. 

£n^ 


24.4 
32.6 

34.8 
37-2 

445 
47.8 
48.6 

50 -9 
37-2 

44. 5 


HNOft. 

75-41 
67.42 

65.04 

62.90 

55-46 
52.11 
51.46 

49-15 
62.81 

55  46 


Solid 
Phase. 

KNOs.aHNOs  0) 
(sUbQ) 


«( 


«t 


KNO|.aHNOi  (>) 

(labU) 
«• 

KNO|.HNO| 

(Uba) 


tt 


Cms.  per  100  G1118. 


t*. 

22.5 

23-5 

255 
27.0 

29.0 

30-5 
21  .0 

39-0 
50 


•  per 
a^utiop. 

^N^ 


47-2 

47.8 
48.6 
49.4 

50. 1 

50 -9 
49.4 

50 -9 
51-7 


HNO|. 

52 -93 
52.11 

51.46 

50.78 

49.94 

49-15 
50.78 

49-15 
48.32 


Solid 
Phue. 

KNOsJONOs 
"       (aUbiO 

u 
«•    . 

KNOi.HNQi 

(laba) 

KNOs      GabU) 

**       (sUbU) 


C)  Solution  in  HNO|. 


(s)  Solution  in  KNOs. 


Conduct  op  Acid  Potassium  Nitratb  Towards  Water. 


t*. 

22 

20.5 
18 
12 

6 

o 
12 
22 
40 


.  oer  100  Cms. 
Solujtiop. 

RNOs.      HNO^. 


5 
O 

5 
6 

7 
8 

4 
o 
8 


445 

SS- 

44.1 

55- 

43-8 

54- 

43  0 

S3- 

42-3 

52- 

41.6 

51- 

41 -3 

51- 

40.9 

SI- 

39-9 

49- 

SoUd 
Phase. 

KN0|.aHN0s 
(I 


KNOs 


u 

M 


SO 
61 

63 
60. 5 

56 

43 

17 

~S 


Gms.  per  100  Gms. 


sSiition. 
ICNOs. 


387 

36. 0 

34-5 

30 -9 
27.6 

20.8 

II. 7 

5-54 


HNOa. 

48.3 

44.8 

43 -o 

39-5 

34-4 

25 -9 
14.6 

6.91 


Solid 
Phase. 

KNOs 


M 
M 
M 


Solubility  of  Mixtures  op  Potassium  Nitrate  and  Potassium 

Chloride  in  Water. 

(Btezd  —  Ann.  chim.  phys.  [7]  3,  383,  '94;  at  ao^  Rfldorff  —  Ber.  6»  4BS,  '73;  Nicol  —  Phil.  Mag.  [5] 

31.  38St  '01) 


k*. 

Gms.  Mr  to0  Gms. 
Solution. 

XNOi.      KQ.^ 

Gms.  per  100  Gms. 
t*.            Sillutioa. 

TKNOi.       KCl. 

t«. 

Gms.  per  100  Gmi. 
Solution. 

KNOs.       KQ. 

0 

5.0     20 -O 

30      16.0     21.2 

70 

39-5    175 

10 

8.0      20.8 

40      21.0     21.0 

80 

45-5     15-8 

20 

12.6      21.2 

50      27.0      20.0 

100 

57-5    "-6 

25 

14.0      21.3 

60     33.5      19.0 

120 

69.0      7.7 
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Solubility  op  Potassium  Nitratb  in  Aqueous  Solutions  op: 

CTouren  —  Compt.  rend,  zji*  aso,  'oo.) 


Potassium  Carbonate. 


Potassium  Bi  Carbonate. 


Resolti  at  u-^* 

Results  at 

.  i4'f' 

Mb]t.p 

er  Liter. 
KNOa. 

Cms.  per 

Liter. 

Mols.  per  liter. 
iLHCOft.    KNOft. 

Grams  pe 
KHCQt. 

r  liter. 

ficOfe. 

K«CO». 

KJ^^US. 

KNO;. 

O.O 

a.  338 

0.0 

225 

0.0 

2-33 

0.0 

236 

0.48 

1-85 

66.4 

188 

0-39 

2.17 

39  0 

220 

xaS 

1-39 

173.9 

141 

0.76 

2.03 

76.0 

205 

«.S8 

0.86 

356.9 

87 

Z.16 

1.92 

Z16 

194 

3-94 

0.64 

544-9 

65 

1-55 

1. 81 

15s 

183 

Results  at  af. 

Resolts  at  9^. 

CO 

3.217 

0.0 

336 

0.0 

3  28 

0.0 

332 

0  59 

2.63 

81.6 

265 

0.89 

2.84 

89 

287 

X-3S 

1.97 

186.7 

199 

1-33 

2.65 

133 

268 

0.IO 

1.46 

290.5 

148 

Z.91 

2.45 

191 

249 

a. 70 

1. 14 

373-6 

"5 

358 

0.79 

495  I 

80 

Solubility  of  Potassium  Nitrate  in  Aqueous  Solutions  of  Potassium 

Carbonate  at  24.2°. 

(Kremann  and  Zitek,  1909.) 


Cms.  per  xooo  Gms.  H^. 


KNOb. 
376.8 
285 
161. 7 
I4Z.8 


SoUd 
Phase. 


Gms.  per  xooo  Gms.  H^. 


SoUd 


KNOi 

M 

«  +K,C0^ 


K^COb.  "MC-  KNQ,.  K«CQ^ 

o  KNQi  73  688.1 

130-3                "  38.8  878.3 

348.4                "  31. I  III2.2 

371 -9 

1000  gms.  HiO  containing  i  mol.  KCl  (loi.ii  gms.)  dissolve  324.85  gms.  KNO^ 
At  25  .  (Annstiong  and  Eytt,  zgi^-xz.) 

Data  for  the  system  potassium  nitrate,  potassium  sulfate,  water  at  zs""  sune 
given  by  Massink  (1916,  1917). 

Solubility  of  Mixtures  of  Potassium  Nitrate  and  PoTASsruit 

Sulphate  in  Water. 

(Euler  —  Z.  physik.  Ch.  49^  3x5,  '04.) 
t*.  Sp.  Gr.  of  Sat.  Solution.  Grama  per  xoq  Grams  Water. 

15  1 .  165  24 .12  KNO,        5.65  KjSOi 

20  ...  30.10        "  5.58 

25  I. 210  36.12        "  5.58 


Solubility  of  Mixtures  of  Potassium  Nitrate  and  Sodium 

Chloride  in  Water. 

(Etaxd.—  Ann.  chim.^ys.  (7]  3,  383,  '94;  the  older  determinatioos  of  RQdorff,  Karsten,  Mulder,  sic. 


atne  well  with  those  of 

Etanl.) 

t». 

Gms.  per  xoo  Gms. 
Solution. 

t». 

Gms.  per  xoo  Gms. 
Solutioa. 

t; 

Gms.jper  xoo  Gms. 
Solution. 

KNQ^ 

NaQ. 

KNQ». 

NaQ. 

KN0|.     Naa: 

0 

13 

24 

40 

305 

19 

120 

73          8.0 

10 

16 

23 

50 

36 

17 

140 

77       70 

20 

20 

22 

60 

42.5 

15 

160 

79.5   6.0 

25 

23 

21-5 

80 

55 

12 

170 

80.5    55 

30 

as 

20.5 

100 

67 

9-5 

545 
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100  gnub  U/),  simultaneously  sat.  with  potassium  nitrate  and  sodium  chlo- 
ride, contain  41.14  gms.  KNOi  +38.53  gms.  NaCl  at  25''  and  168.8  gms.  KNOt 
+  39-81  gms.  NaCl  at  80"*.  (Soch,  X898O 

Solubility  of  Potassium  Nitrate  in  Aqueous  Solutions  of  Sodium 
Chloride  and  Vice  Versa.    (Leather and Mukeiji.  19x3) 


Results  at  20"*. 

Results  at  30''. 

Sp.Gr. 

Gms.  per  xoo  Gms.  H|0. 

Solid 

Sp.  Gr. 

Gms.  pence 

»Gim.H^. 

Solid 

Sat.  Sol. 

KNOi. 

NaCl. 

Phase. 

Sat.  Sol. 

KNO,. 

NaCL 

Phase. 

1. 167 

31.49 

0 

KNOk 

I.  261 

46.48 

9.82 

KNQi 

1.220 

33.41 

9.94 

f« 

1.302 

47.08 

20.18 

<f 

1.267 

34-93 

19.44 

If 

1.343 

47.24 

29.86 

(f 

1. 311 

36.41 

29.46 

If 

1.372 

49.24 

38.72 

"  +Naa 

1.344 

37.30 

37.73 

«  +Naa 

1.342 

38.36 

38.55 

NaQ 

1.330 

31.41 

37.57 

NaQ 

1.298 

25.32 

38.23 

u 

1.283 

19.56 

37.51 

M 

1.258 

12.15 

37.38 

M 

1.243 

9.76 

36.73 

If 

1.202 

•  •  • 

36.30 

M 

Results  at  40''. 

Results  at  91^ 

1.288 

64.74 

0 

KNQi 

1.552 

202.8 

0 

KNQi 

1.320 

64.66 

11.32 

« 

1.573 

204.2 

12.81 

If 

•   •    • 

64.05 

23.41 

(1 

1. 601 

208.1 

28.45 

<f 

1.396 

64.13 

3508 

«f 

1.645 

213.3 

37.92 

H 

1. 411 

64.77 

38.79 

"  +Naa 

1.660 

218.8 

39.08. 

"  +Naa 

1.376 

52.81 

39.51 

NaQ 

1.607 

175.8 

40.87 

Naa 

1.323 

34.98 

38.98 

fi 

1. 517 

126.9 

44.33 

u 

1.267 

17.33 

37.74 

u 

1.378 

57.53 

42.90 

u 

At  the  higher  temperatures,  results  for  NaNOi  in  certain  solutions  are  reported. 

Solubility  of  Potassium  Nitrate  in  Aqueous  Solutions  of  Sodium 
Nitrate  and  Vice  Versa.    (Leather  and  Mukeiji,  1915.) 


Results  at 

30^ 

Results  at 

40". 

Results  at  91 

0 
• 

-     -      Gms  per  100  (jms. 
Sp.  Gr.            *Uo. 

^***'^     KNQ,.      NaNOi. 

Sp.  Gr. 
Sat.  Sol. 

Gms.  per  100  Gms. 
H,0. 

KNO,.     NaNO,: 

Sp.  Gr. 
Sat.SoL 

Gms.  per  100  (xms. 
HiO. 

Solid  Phase 
in 

KN0>.      NaNO,. 

Each(>ue. 

I.317      45.73 

25.90 

1.358 

63.21 

23.85 

1. 61 5 

200.8        43.4 

KNOk 

Iut03     47.25 

52.53 

1.428 

63.86 

49.79 

1.674 

207.2        92.90 

u 

1.472      50.93 

79.27 

1.505 

66.44 

79.46 

I.751 

229.5      156.2 

11 

1.544      54.34 

103.3 

1.570 

74.06 

I16.2 

1.790 

251.8      206.5 

"  +NaNOb 

1.520      47.67 

103. 1 

1.573 

68.72 

I16.7 

1.774 

211. 7      200 

NaNOk 

1. 481      30.25 

101.6 

1.526 

43.92 

112. 2 

1.695 

128.5      186 

(1 

1. 451       14.30 

99.10 

1.476 

20.33 

109.9 

1. 610 

55.75   173.I 

u 

1.406        0 

95.90 

1. 42 1 

0 

105.2 

1. 521 

0         160.8 

M 

Results  at  20 

^  are  also 

>  given. 

Solubility  of  Potassium  Nitrate  in  Aqueous  Solutions  op  Sodium 

Nitrate  and  vice  versa  at  20*^. 

(Caznelly  and  Thomsoa  —  J.  Ch.  Soc.  5d»  78a,  '88;  Nlcol  —  Phil.  Mag.  ax,  369,  '91.) 

KNO,  in  Aq.  NaNO,  Solutions.        NaNO,  in  Aq.  KNO,  Solutions. 


Grams  per  TOO 

Grams  HsO. 

Grams  per 

100  Grams  H|0. 

MaNOft. 
0 

KNOi 
31.6 

XNQ». 
0 

NbNOi. 
88 

10 

30.5 

10 

90 

20 

31.0 

30 

9a 

40 

33  0 

25 

93 

60 
80 

35-5 
41.0 

30 

3S 

94 
96 
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Solubility  of  Potassium  Nitratb  in  Aqueous  Solutions  of  S(H>n7M 
Nitrate  and  Vice  Versa  at  10®  and  at  24.2®. 

(Kremann  aod  Zitek,  1909.) 


r. 

10 

zo 
zo 
34.2 
34.3 


Cms.  per  xooo  Gms.  HfO. 


KNO,. 

208.9 

301.9 

o 

377.3 
390 


NaNOi. 
o 

848.3 

80s 

o 
346.7 


SoUd  Phase.  V. 

KNOk  34.2 

"  +NaN0k  24.2 

NaNOb  24.3 

KNOk  34.3 


Gms.  per  xooo  Gms.  HfO. 


KNOk. 
432 

437 
123.6 

o 


NaNOk. 

931 -3 
Z019 

910.6 
913 


Solid 


KKOi 

"  +NaNOb 

NaNOb 

•t 


Solubility  of  Potassium  Nitrate  in  Aqueous  Solutions  of  Silver  Nitratb 


Cms.  per  xoo  Gms.  Sat.  Sol. 


AT  30®  AND  Vice  Versa. 

(Schreinemakers,  X90&-09.) 

Gms.  per  xoo  Gms.'Sat.  Sol. 


KNOi- 

31.3 

30.45 
29.22 

26.58 

25.02 


AgNOi. 
o 

zi.si 

23. 59 
39.09 
46.38 


Solid  Phase. 
KNOb 


« 


«i 


M 


U 


+A«N0b.KN0i 


KNO,. 

17.38 

13-44 
ZI.22 

5-53 
o 


AgNOk. 

57.85 
65.08 
69.01 

71.65 
73 


Solid  Phaift 
A«N0b.KN0b 


If 


«  +AsNCb 
A«NOb 


u 


Solubility  of  Mixtures  of  Potassium  Nitrate  and  Silver  Nitratb 


f. 

o 
zo 
20 

25 


Gms.  per  100  Gms.  Sol. 


KNOs. 

13.5 
19 
23 
25 


AgNOb. 

43 

44-7 
47 
48 


V. 

30 
40 
50 
60 


IN  Water. 

(Etazd,  X894.) 
Gms.  per  xoo  Gms.  Sol. 


KNO|. 

26.8 
29.6 
32 
33-5 


AgNOa. 

49.4 
51.5 
54 
54.8 


f. 

80 
zoo 

Z20 
Z40 


Gms.  per  xoo  Gms.  Sol. 


KNOa. 

36.2 

38.3 
40 

41.5 


AfNO^ 

55.1 

55-3 
55.6 

55.8 


Solubility  of  Mixed  Crystals  of  Potassium  Nitrate  and  Silver 

Nitrate  in  Water  at  25^ 

(Herz,  1905;  Fock,  X897.) 


Gms. 

per  Liter. 

AgNO,. 

KNC^. 

45  9 

32Z.8 

ZZO.7 

322.6 

Z76.8 

333.7 

259.6 

364 

365 .6 

456.4 

507.9 

387.2 

745.9 

398.6 

Mg.  Mols. 

per  Liter. 

Mol.  Per  cent 

Mol.  Per  cent 

AgNOi. 

KNO^ 

AgNOkin 
Solution. 

AgNOiin 
SolQ  Phase. 

270 

3180 

7.83 

0.2896 

651.3 

3184 

Z6.96 

0.6006 

Z040 

3298 

23.97 

0.9040 

Z528 

3597 

29. 8z 

1.054 

2ZSZ 

45" 

32.28 

Z.604 

2988 

3816 

4385 

2.439 

4388 

3960 

52.70 

8.294 

Solubility  of  Potassium  Nitrate  in  Aqueous  Solutions  of  Strontium 

Nitrate  and  Vice  Versa  at  20®  and  at  40®. 

(Findlay,  Morgan  and  Morris,  X9X4.) 


Gms.  per  xoo  Gms. 

Gms.  per  xoo  Gms. 
Sat.  Sol. 

KNOk.     Sr(NQi)». 

r. 

Sat. 

Sol. 

Solid  Phase. 

f. 

Solid  Phase. 

KNOi. 

SrCNO,),. 

20 

22.90 

5-49 

KNOk 

20 

Z2.65        4Z.Z2 

Sr(NQ^,.4HiO 

20 

2Z.70 

9.Z7 

« 

20 

ZO             40.70 

u 

20 

3Z.OZ 

Z7.Z0 

<i 

40 

30.26       23.70 

KNOm 

20 

Z9.60 

31.24 

« 

40 

26.90       38.52 

"  +Sr(NQ^.^iW) 

20 

19.49 

34.91 

u 

40 

22.50       40.22 

Sr(NOi)MHiO 

20 

Z9.69 

39.56 

"  +Sr(N0|)^4H|0 

40 

ZI.Z9       44. Z9 

«i 

20 

17.56 

40.37 

Sr(N0k)s.4H,0 

40 

0            47-7 

u 

1000  gms.  HsO,  simultaneously  saturated  with  both  salts,  contain  552  gma. 
KNOi  4-  1074  gms.  Sr(NOi)i  at  25'.  (LeBlanc  and  Noyea,  1890) 
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Sol 

UBILITY 

OP  Mixed  Crystals  op  Potassium  Nitrate  and  Thal- 

lium Nitrate  in  Water  at  2 

^5^ 

(Fock.) 

Grams  per  Liter. 

Mis.  M(^. 

per  liter. 

Mol.  Der  cent     Sp.  Gr.       Mo 

TlNOs              of 
in  Solution.     Solutions,    in  S 

1.  percent 

TINOt 

TlNGj. 

KNO»: 

TlNGs. 

KNOj. 

olid  Phaje. 

COO 

351  0 

0.0 

3468.2 

0.00 

1.2632 

0.00 

2-37 

329.0 

8.9 

3251-5 

0.43 

1. 1903 

0.08 

6.15 

332 -4 

23.1 

3285-1 

0.70 

I. 1956 

020 

17.64 

333-7 

66.3 

3298.1 

1.97 

1.2050 

0.57 

49-74 

333-3 

186.9 

3294 -4 

5-37 

1. 2196 

1.78 

63.60 

321.0 

239-0 

3172.4 

7.01 

1.2436 

2.19 

86.18 

330.5 

323-8 

3265.8 

9.02 

1. 2617 

2.77 

123 -8 

428.3 

465.2 

4232.6 

9.90 

I  2950  1^ 

6.00 
27.04 

IOI.3 

245  I 

380.6 

2423 -3 

13-58 

1-2050      93.33 

116. 1 

0.0 

463.1 

0.0 

100.00 

1.0964    100.00 

Solubility 

OP  Potassium  Nitrate  in 

Aqueous  Alcohol  Solutions. 

(Gerazdin  —  Ann.  chim.  phys.  [4]  S  xS't  '65-) 

Grams  KNOi  per 

zoo  Grams  Aqueous  Alcohol  of  Sp.  Gr.: 

t«. 

0.9904 

0^43 

o^)793 

OJ9796 

-0957X 

0.939        0.8967 

0.8439 

Wt?^. 

Wt'f. 

Wt'Vo. 

■■19.X 
Wt.%. 

-»30            —^o               —60 
Wt.%.      Wt.%.          Wt.%. 

—90 
Wt.%. 

ID 

17 

13 

10 

7 

4.5 

3           I 

0.2 

i8 

22.5 

18.5 

145 

10 

6.2 

4.5        1.6 

0.3 

20 

24 

30 

16 

II 

7.0 

5           2 

0.3 

25 

29 

24S 

20 

13-5 

9.0 

6.5        2.5 

0.4 

30 

36 

30 

25 

17 

"-5 

8           30 

0.5 

40 

52 

43 

36 

27 

16.5 

II           4 

0.6 

so 

72   • 

61 

50 

38 

23.0 

16           6 

0.7 

60 

93 

79 

69 

52 

31  0 

21           8 

I.Z 

Solubility  op  Potassium  Nitrate  in  Aqueous  Alcohol  at  i8*^ 

(Bodlilnder  —  Z.  j^ysik.  Ch.  7,  3x6.  '91.) 


% 

I 
I 
I 

I 
I 
Z 
I 

I 


Gr.  of 
utioQ. 

1480 

1085 

lOIO 

0805 

0755 
0655 
0490 

0375 


Gmi.  per  loo  cc.  Solution. 
CAOH. 


•   •   • 

3  30 

87. 

5-24 

86. 

8.69 

83- 

9.06 

83- 

14.08 

77- 

16.27 

76. 

19.97 

72. 

HsO. 
80 

44 
26 

18 

10 

93 
36 

93 


KNOs. 
25.0 

20.11 

18.60 

16.18 

15-39 
14.54 
12.27 

10. 8 


.  Gr.  of 
ution. 


I. 0120 

0.9935 

0.9585 
0.9450 

0.9050 

0.8722 

0.8375 


Gms.  per  100  ccSdudon. 


CsH^H. 


23 
28 

37 
42 

51 
61 

69 


33 
II 

53 
98 

23 

65 
60 


HsO. 
69.81 

64.74 
54-21 

48.15 

27-32 
24.74 

13-95 


KNOft. 
8.06 

6.50 

4. II 

3-37 

1-95 
0.83 

0.20 


SoLUBiLrry  op  Potassium  Nitrate  in  Dilute  Ethyl  Alcohol  at  25* 

(Armstrong  and  Eyre,  xgxo-xx.) 


Wt.% 

GJB.OHin 

Solvent. 

O 

1. 14 
2.25 

4.41 


Gms.KNOk 
100  Gms. 
Sc^ution. 

27.77 
26.69 

25-79 
23.81 
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Solubility  op  Potassium  Nitrate  in  Aqueous  Alcohol  and  in  Aqubotts 

Acetone. 

(Batnrick,  2896.) 


In  Aqueous  Alcohol. 

Cms.  KNOk  per  zoo  Gms.  Aq.  AlcohoL 


At  40*. 

64.5 
47.1 

33-3 
24.1 

16.7 

11.6  (44^ 

7.2(55") 

a     (76. 3*) 
0.6  (88.5**) 


Wt  Per  cent 

Alcohol. 

At  3o'. 

0 

45-6 

8.25 

32.3 

17 

22.4 

25.7 

^5-1  , 

35 

11.4(34.4) 

44.9 

7 

54-3 

4.5 

65 

2.7 

75.6 

1.3 

88 

0.4 

In  Aqueous  Acetone  at  40* 

Gmt-ENQi 

per  zooGms. 

Solvent. 

64. S 

51.3 

38.9 
22.8 

24.7 

17 
II. 9 

7.2 

3 
0.7 


Wt.  Per  cent 
Acetone. 

O 

8.S 
16.8 

25.2 

34.3 

44.1 

53-9 
64.8 

76 

87.6 


100  gms.  HiO  saturated  with  sugar  and  KNOi  dissolve  224.7  gms.  sugar  + 
41.9  gms.  KNOtf  or  100  gms.  of  the  saturated  solution  contain  61.36  gms.  sugar 
+ 1 1 .45  gms.  KNOi  at  31 .25**.  (KOhkr,  X897O 

Solubility  of  Potassium  Nitrate  in  Aqueous  Scmlutions  op  Methyl 
Aix:oHOL,  Ethyl  Aix:ohol  and  Mixtures  of  the  Two  at  30**. 

(Scbreinemakers,  Z90S-09.) 


In  Aq.  CHjOH. 

In  Aq.  C,H,OH. 

InAq.(CH,0H4 

■(iH*OI 

Gms.  per  xoo 

Gms.  Sat.  SoL 

Gms.  per  xoo  Gms.  Sat.  Sol. 
^  CfH«OH.                KNQ,. 

Gms.  per  100  Gms. 
(CH^H+CtH,bH) 

Sat.SoL 

ch^h. 

KNOk. 

KNQ^ 

0 

31.3 

lO.l                  20.7 

0 

31.3 

7.8 

23.3 

23.8                  12. I 

12.7 

18.9 

17.3 

16.3 

32.2                    9 

29.2 

12.8 

27.8 

II. 2 

43.1                   6.1 

41 

6.7 

38.4 

7.7 

56.9                  3-3 

47-8 

S-l 

57 

3.8 

76.8                  0.88 

56.4 

35 

98.58 

0.43 

92.3                  o.is 

74.8 

1.2 

*  The  mixture  contained  51 -7%  CH^H  and  48.3%  CAOH. 

100  gms.  trichlorethylene  dissolve  O.OI  gm.  KNOi  at  15^.   (Wester  and  Bndna,  1914^ 
100  cc.  anhydrous  hydrazine  dissolve  14  gms.  KNOi  at  room  temp. 

(Welsh  and  Brodoson,  1915.) 

100  gms.  aq.  40  weight  %  CsHtOH,  simultaneously  saturated  with  the  two 
salts,  dissolve  13.74  gms.  KNOi  +  1578  gms.  NaCl  at  25°.  (Soch,  1898.) 


Simultaneous  Solubility  of  Potassium  Nitrate  and  Silver  Nitrate  in 

Aqueous  51.6  Per  cent  CjHjOH  at  30'*. 

(Schreinemakers,  1908-09.) 
Gms.  per  100  Gms.  Sat.  Solution.  .  „ .  _. 


KNOi. 

AgNOk. 

ouuu  x-oasc 

4.8 

0 

KNQi 

4. 55 

S.15 

«< 

4. II 

16.47 

«< 

4.26 

21.28 

"  +AgNQ|.KNQi 

2.62 

36.94 

A«N0k.KN0,+A«N0b 

0 

37 

A«N0» 

Fusion-point  data  (solubilities,  see  footnote,  p.  i),  are  given  for  KNOi  -|-  KNOi 
by  Meneghini  (1912);  for  KNOi  +  AgNOi  by  Usso  (1904);  for  KNOi  +  NaNO* 
by  Carveth  (1898)  and  by  Hissink  (1900);  for  KNOi  +  Sr(NOi)t  and  KNO* 
+  NaNOi  +  Sr(NOi)t  by  Harkins  anci  Clark  (1915);  for  KNOi  +  TlNft  by 
Van  Eyk  (1899,  1905). 
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POTASSIUM  NITSITE  KNOs. 

Solubility  in  Water. 

(Oswald,  19x2, 19x4.) 


Gmi.  KNO, 

<tf^lw1 

G01S.KNO, 

f. 

per  xooGms. 
Sat.SoL 

OUIHI 

Phase. 

f. 

per  100  Gms. 
Sat.  Sol. 

4.1 

16. 1 

loe 

+  17. s 

74.  S* 

7.6 

24.1 

<« 

2S 

75 -75 

13.8 

40.2 

M 

40 

77 

18.6 

SO.  I 

M 

55 

775 

24.6 

61.7 

M 

75 

78.5 

30 

69.8 

W 

ICO 

80.5 

31.6  Eutec. 

71.8 

«+KNQi 

III 

80.7 

6.S 

73-2 

KNOk 

119 

81.15 

0 

73-6 

It 

125   . 

.6464. 

81.8 

Solid 
Pbaae. 

KNO, 


100  gms.  HsO  dissolve  about  300  gms.  KNOs  at  15.5**.  (Drrers,  1899.) 

The  figure  138.5  gms.  KNOj  per  100  gms.  HjO  at  15*,  given  by  von  Niemen- 
towski  and  von  Roszkowski  (1897},  is  evidently  low. 

Solubility  op  Mixtures  of  Potassium  Nitrite  and  op  Silver  Nitrite  in 

Water. 

(Oswald,  19x4.) 


Results  at  I3.5^ 

Gms.  per  xoo  Qua.  HfO. 


Results  at  25^ 

Gms.  per  xoo  Gms.  H,0. 


SnoT 

18 
276 


AgNC)|. 
2.36 
26.3 


KNO,. 
23.1 

279 


AgNO,. 

5-3 
39-3 


Solid  Phase  in  Each  Case. 

AgN0i+K,A&(N0i)4.EW> 
KNOk+K«A&(NOi)«.H^ 


Of  the  two  layers  obtained  by  mixing  an  equal  volume  or  more  of  96%  ethyl 
alcohol  with  a  nearly  saturated  aqueous  solution  of  KNOa,  the  lower  contains 
71.9%  KNOs  and  the  upper,  alcoholic,  6.9%.  With  methyl  alcohol  there  is  no 
separation  into  two  layers.  (Donath,  x9xz.) 


POTASSIUM  OXALATE  K,Cs04.4HA 

Solubility  of  Mixtures  of  Potassium  Oxalate  and  Oxalic  Acid  in 

Water  at  25®. 

(Foote  and  Andrew,  X905.) 
Mols.  per  xoo  Mols.  H,0. 


Gms.  per  xoo  Gms.  Solution. 


H,C/)4. 

KsCOi. 

10.2 

•    •    • 

10.31 

0.04 

9.26 

0.13 

3-39 

0.63 

2.06 

4.26 

1. 16 

11.50 

0.99 

16.93 

0.8s 

21.08 

0.82 

21.49 

0.64 

23    52 

0.57 

24.88 

0.43 

27.52 

•  • . 

27.40 

HtC,04. 

K,C04. 

2.274 

•    •    • 

2.302 

0.005 

2.046 

0.016 

0.707 

0.071 

0.440 

0.495 

0.266 

1.427 

0.240 

2.235 

0.221 

2.928 

0.2II 

2.998 

0.169 

3  361 

0.153 

3.617 

0.122 

4.14 

... 

4.09 

1 
I 


SoUd  Phase. 

H,Q04.3Hi0 
H|Ci04.3H^+H,K(C|04)i.3H^ 

Doable  salt  H,K(C,04)t'2H^ 

Ha^(Ci04).3H^+HKQ04 

Double  salt  HKC,04 

HKCA+H,E4(C,04)s.2H/) 

Doable  salt  H,K4(C,04),.aH|0 

H,E4rC|04),  9H,0+K,C,04.H^ 

KyC04H|0 
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Equilibrium  in  thb  System  Potassium  Oxalate,  Oxauc  Acid,  Watek  at 

0^  30*  AND  60**. 
(Koppd  and  Cahn,  1908.) 


Results  at  0^. 

Results  at  30*. 

Resulto  at  6o^ 

Gms-per 

zooGmft. 

Gnu.  per 

zoo  Gms. 

Gms.  per 

zoo  Gms. 

Sol. 

Sol. 

Sat 

.Sol. 

SolMFfaaKinEadiCkae. 

'CA. 

IW). 

CA. 

K*0.' 

CA. 

IW). 

a. 72 

• . . 

9-97 

•    •    • 

24.75 

•   •   • 

H.CA.>H^ 

2.91 

0. 226* 

10.15 

O.IO 

•   •   • 

•   •  • 

M 

2.98s 

0.342* 

•  •  • 

■    •    • 

•   •   • 

•    •   • 

M 

2.827 

0.125 

10.23 

0.34 

25.70 

0.46 

«  +KH,(Q04),.aHiO 

2.34s 

O.I4S 

•      V      V 

•    •    • 

•    •    • 

•    ■    • 

t«                                 M 

1. 471 

0.19s 

7.28 

0.33 

25.80 

0.54 

KH.(CA)>.aH^ 

0.823 

0.240 

4 

0.41 

22.06 

0.58 

« 

0.799 

0.454 

3.08 

0.50 

20.17 

0.67 

H 

1. 173 

0.78s 

2.38 

1.002 

14.25 

0.90 

M 

1. 381 

0.962 

2.98 

1.79 

9.82 

1.48 

(f 

I.S4S 

1. 155 

•  •  • 

•    •    • 

6.95 

2.244 

U 

1.666 

1.273 

4.24 

2.76 

9.17 

5.60 

"  +KHCA 

I.7S4 

1.479 

4.26 

338 

8.81 

6.37 

KHCA 

2.627 

2.858 

5-44 

5. 43 

10.17 

10 

u 

3.772 

4.422 

6.66 

7.27 

12.36 

13.40 

if 

4.292 

5. 161 

8.64 

10.05 

14.10 

16 

M 

4.97s 

6.088 

10.03 

12.01 

15.35 

17.80 

tt 

5.652 

7 

10.80 

12.94 

16.07 

18.89 

"  +(K,C04)tH,CA.aHW 

6.27 

7.87 

11.47 

14.13 

16.51 

19. 59 

(K«QA)t.H«Q04.sH^ 

7.63 

9.7^ 

12.16 

15." 

16.80 

20.10 

M 

8.66 

II. 14 

12.32 

15.37 

16.95 

20.34 

«f 

9.05s 

11.58 

12.90 

16.23 

17.14 

20.70 

"  +K.CA.H.0 

8.826 

11.52 

12.36 

16.14 

16.71 

20.41 

K«CA.H^ 

5.215 

12. S3 

8.52 

1503 

15.94 

20.11 

M 

2.23 

14.80 

4.53 

15.5s 

15.06 

19.66 

M 

1.24s 

16.82 

1.87 

18.17 

8.82 

19.25 

U 

0.871 

18.4 

0.74 

22.32 

2.04 

23.09 

M 

0.511 

20.91 

•  •  • 

•  •  • 

0.434 

29 

M 

0.32s 

23.30 

■  •  • 

•   •  • 

0.365 

31.40 

M 

0 

41. 3t 

0 

46.79 

0 

51.34 

KOH.H/) 

*  Supenatunted. 

.t  Aboat. 

Equilibrium  in  the  System  Potassium  Oxalate,  Oxalic  Acid,  Water 

AT  25*. 

(Hartley,  Dn«man,  Ylieland  and  Bourdillon,  zgzj.) 


zoo  Gms. 

Gms.  per 
Sat. 

zoo  Gms. 

Sol. 

Solid  Phase. 

Sol.                              Solid  Phise. 

CA. 

KtO. 

'  CA. 

KK>. 

8.29 

0          H|QO«.9HfO 

3  079 

2.052  KH«(QO«)t.aH^ 

8.278 

0.045 

"+KH,(QO«),.aHiO 

3.450 

2.360      "  +1CHCA 

7.412 

0.064 

KH,(CA)i.aH|0 

3.793 

3.199  KHCA 

2.827 

0.238 

M 

5.457 

5.919      " 

2.007 

0.346 

M 

9.816 

1 1 .  96        "  +2K.Ci04.H,Ci04.*H/> 

1.734 

0.567 

M 

12.365 

15.71     aK,Ci04.H,C|Q4.aHrf)+K,QQ,.^0 

2.675 

1. 714 

<« 

11.85 

15.51                     K.Q04H<0 

Similar  data  at  15^  for  the  above  sjrstem  are  given  by  Tun«:flei8ch  and  Landrieu 
(1914a). 
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SOLUBILITIBS  IN  THB  StSTBM   POTASSIUM  OXALATE,   OXALIC  AciD,   WaTBR  AT 

THE  CrYOHYDRIC  POINTS. 
(Koppd  and  Cahn,  2908.) 

(Temp,  of  Equilibrium  of  Solution  with  Ice.) 

%^      gS!-£g?.  SolidPhMe.         -    %^       gS!'g.'^L  SolMPW 

—0.95  2.641     ...     BtCfiA-^Bfi  —  4.45  6.902     8.820  (K|Q04)t-H«Ci04.aH^ 

—0.90  2.720  0.0466     "  +KHa(Ci04)i.3HiO     —  5.20  7.616     9.74 

—0.52  1.672  0.0602  KB^CdOJa-aH^  —   5.32  7.696     9.84 

—0.25  0.643  0.210       "  —  5.97  8.51     II.01  "  +K«C^«.H^ 

—0.58  Z.229  0.823       "  —  6.55  6.742  XO.45  KtC^«.H^ 

—0.78  1.648  1.234       "  +KHCA  —  8.10  4.999  XO.86  '* 

—  1.50  2.707  2.950    KHC^«  —10.30  3.358  11.76  •• 

—  2.10  3.687  4.363       "  —13.60  1.854  13.08  •• 

—  2.78  4.576  550         "  —1740  1.200  14.5s  •• 
-"3-45  5.681  7.05         "  +(KtC^«)a.  —23.80  0.606  16.89  "■ 

HtC|04.aHfO 

SOLUBILITIBS  IN  THB  SySTBM   POTASSIUM  OXALATB,  OXALIC  AciD,  WATBR  AT 

THB  Boiling  Points. 

(Koppel  and  Cahn,  1908.) 


m  ^           A 

Gmi.  per 

xboGms. 

a_A           ^ 

CA. 

xooGma. 

i*of 
B.pt. 

Sat.  SoL 

Solid  Phiie. 

t*ol 
B.pt. 

Sol. 

Solid  Phaae. 

CA. 

K/>.    ' 

105.5 

3984 

S-25 

KH,(Ci04)..aHiO 

X02.8 

19.10 

18.25 

KHC^« 

104.9 

36.95 

S.83 

u 

103.25 

21. II 

21.71 

K 

104.3 

32.7s 

5.97 

N 

107.7 

25.19 

27.91 

«  +K,C04.Hi0 

103.4 

27.64 

9.12 

If 

106.3s 

22.04 

26.45 

K,C,04.H,0 

X02.9 

27.46 

"43 

"+KHC,04 

106.25 

X9.17 

25.02 

u 

102.5 

23-36 

10.50 

KHCO4 

108.25 

12.73 

27.69 

II 

I02.4 

18.81 

12.29 

« 

111.8 

535 

30.40 

M 

f .  : 

Mas.  per  xoo  Gms 

.  Sat.  Sol. 

Solid 
Phaie. 

f  s 

CA  +  K^- 

•  K,Ci04. 

*  .      <" 

—  0.78 

X.31        I.71 

302 

loe 

30 

-  1.49 

2.48       3.20 

5.68 

II 

40 

—  2.50 

3.99       520 

9.19s 

II 

so 

—  3.22 

S'^S       6.705 

".8SS 

II 

• 

60 

-  5.88 

8.429   1 1. 01 

19.43 

"  +KAO4.IV) 

70 

0 

8.83     11.52 

20.35 

K,Ci04.H*0 

80 

+10 

10.48     13.69 

24.17 

M 

90.2 

20 

11.57     15.11 

26.675 

II 

106. 2* 

fl 
It 


From  the  preceding  tables  the  following  results  for  the  solubilities  of  the 
pure  oxalates  in  water  are  obtained. 

Solubility  op  Potassium  Oxalatb,  KsCi04.H|0  in  Watbr. 

Gms.  per  100  Gms.  Sat.  Sol.    Solid 
CA+K^-K«C04.      P*»s«. 
12.36  16.14  28.50     EA04.H^ 
13.20  17.22  30.44  " 

14.14  18.46  32.60  " 

15.06  19.66  34.72 
15.94  20.81  36.75 
16.86  22.02  38.875 

17.73  23.14  40.90 

19.17  25.02  44.19  " 

•b.pL 

100  gms.  sat.  aq.  sol.  contain  20.62  gms.  KaCiOi  at  o^,  d  »  1.161.   (Engel,  x888.) 
The  results  o£  Hartley,  Drugman,  Vlieland  and  Bourdillon  (19 13)  and  of 

Colani  (19 16),  for  the  solubility  of  neutral  potassium  oxalate  in  water,  agree 

satisfactonly  with  the  above. 

Solubility  op  Potassium  Bioxalatb,  KHC1O4,  in  Watbr. 

(Koppel  and  Cahn,  1908.) 
^  Gms.  per  xoo  Gms.  Sat.  SoL  _  ,, .  ^. 

*^-  -Cfi:. — ■ — i5o7       ^^^ 

60  8.75  6.50         KHC1O4 

102.4b.pt  18.81  12.29  " 

The  KHC1O4  is  decomposed  to  the  less  soluble  tetroxalate  at  temperatures 
below  5o'. 
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Sqlubiuty  of  Potassium  Tbtroxalatb,  KHiCC^Oi-^HiO,  in  Water. 

(Koppel  and  Cahn.  2908.) 


f. 

— o.  25  cryohydrate 
o 

30 

60 
103.sb.pt. 


Cms.  KHs(C|OJt  per 
zoo  Gins.  HfO. 

0.99 

1.27 

4- 30 

"95 
72.17 


Solid  Phase. 
KHi(QO«)s.<HdO 


41 


Solubility  of  Mixtures  of  Potassium  Oxalate  and  Other  Salts  in 

Water.    (Coiani,  19x6.) 


Results  at  I5^ 

Gms.  per  zoo  Gms.  Sat.  Sol. 


Results  at  50^ 

Gms.  per  zoo  Gms.  Sat.  SoL 


10.03  KsCa04+ 19.19  KCl 
23.55      "     +  i.82K,S04 
20.39      "     +11.60  KN0»(i9**) 


Solid  Phase  in 
k  Each  Case. 

15.18  KjCs04+  20.26  KCl    Kfifi^BdJ-^Ka 
31.06      "     +  1.99  KjSQ4  "  +K1SQ, 

19.63        "       +28.29  KNOj  "    +KNOb 

100  gms.  aqueous  solution,  simultaneously  saturated  with  potassium  and 
sodium  oxalates,  contain  26.15  S^is.  KsCsOi  +  2.44  gms.  NaaCsOi  at  25°. 

(Foote  and  Andrew,  igos). 

POTASSIUM  Telluric  Acid  OXALATE  K,[H«TeOe.Cs04]. 

Solubility  in  Water.        (RoMnheim  and  Weinheber,  Z9ZO-II.) 

V  o*"       20^      30"*      40**       so** 

Gms.  Ks[HoTe08.Ca04]  per  100  gms.  HsO       2.67    SS^    ^82    9.07    12.35 

POTASSIUM  PEBMANQANATl  KMn04. 

Solubility  in  Water.     (Baxter,  Boylston.  and  Hubbard,  Z906;  Patterson,  Z906.) 


0 

Gms.  KMn04  pei 

....           ■»■ 

'  too: 

cc  Solution  (P). 
2.84 

r. 

34.8 

Gms.  KMnOi 

Gms.  Solution. 
9.64 

per  zoo: 

Gms.  Solution. 
2.75 

Gms.  H^. 
2.83 

Gms.  H«0. 
10.67 

9.8 

4.13 

4.31 

•    •    • 

40 

II.  16 

12.  s6 

15 
19.8 

«    «    ■ 

5- 96 

•    •    • 

6.34 

5.22 

«    •    ■ 

45 
50 

12.73 
14.45 

14.58 
16.89 

24.8 
29.8 

7.06 
8.28 

7-59 
9.03 

8!69 

55 
65 

16.20 
20.02 

19-33 
25.03 

Sp.  Gr.  of  saturated  solution  at  15^  =  1.035. 

Determination  by  Worden  (1907),  made  with  extreme  care,  gave  results  in 
very  dose  agreement  with  the  above. 


Solubility  of  Potassium  Permanganate  in: 
Water. 

(Voennan,  Z906.) 


Aqueous  Acetone  Solutions  at  13^* 
(Hers  and  Enoch,  Z904.) 


r. 

Gms.  KMn04 

per  zoo  Gms. 

SdUd  Phase. 

cc.  Acetone 

KMnOi  per  zoo  cc.  Solutioo. 

Solution. 

Water. 

per  100  cc* 
Solvent 

MiUimob. 

Grams. 

—  0.18 

0.58 

0.58 

Ice 

0 

148.5 

4.70 

—  0.27 

0.99 

1. 01 

tt 

10 

162.  s 

5.13 

-  0.48 

1.98 

2.02 

M 

20 

177.3 

5.61 

-  o.s8 

2.91 

3 

Ice+OfnO 

30 

208.2 

6.59 

+10 

4.01 

4.22 

KMn04 

40 

257-4 

8.14 

15 

4-95 

5.20 

« 

50 

289.7 

9.16 

25 

7 

7.53 

i< 

60 

316.8 

10.02 

40 

10.40 

II. 61 

M 

70 

328 

10.38 

SO 

14.35 

16.75 

« 

80 

90 

100 

312. 5 
227 

67 

9.89 
7.18 
2.14 
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QANATl 

SoLUBiLiTT  OP  Potassium  Permanganate  in  Aqueous  Solutions  of 

Potassium  Carbonate. 

(Sackur  and  Taegener,  19x2.) 


Mols. 

KM11O4  per  Liter  m: 

r. 

O.X  n  iKtCOi. 

X  n  iKaCOi. 

a  n  \KtCOt. 

4  n  JK,C0». 

6fi}KtC0k 

0 

0. 1462 

0.0629 

0.0446 

0.027 

0.0156 

25 

0.4375 

0.2589 

•    •    ■ 

0.093 

•      V      V 

40 

0.7380 

0.5007 

0.3519 

•    •    • 

•    •    ■ 

Solubility  of  Potassium  Permanganate  in  Aqueous  Solutions  of 

Potassium  Chloride. 

(Sackur  and  Taegener,  191a.) 


Mols.  KMn0« 

per  Liter  in: 

f. 

0.1  H  KCl. 

0.5  n  KG. 

X  n  KCl. 

a  »  KCl. 

0 

0.1395 

0.076 

0.0532 

0.0379 

25 

0.4315 

0.306 

0.220 

0.1432 

40 

0.738 

0.584 

0.444 

0.288 

Solubility  of  Potassium  Permanganate  in  Aqueous  Solutions  of 

Potassium  Hydroxide. 

(Sackur  and  Taegener,  191  a.) 
Mols.  KMn04  per  Liter  in: 


r. 

H,0. 

z  n  KOH. 

a  n  KOH. 

4  n  KOH. 

6  H  KOH. 

8  n  KOH. 

xo  It  KOH. 

0 

0.176 

0.050 

0.031 

0.027 

0.023 

0.017 

0.012 

10 

0.278 

O.II2 

0.068 

0.048 

0.042 

0.028 

0.016 

20 

O.411 

0.179 

0.II9 

0.079 

0.074(x9") 

0.032 

0.029 

30 

0.573 

0.316(30 

0.213(33") 

0.149(32") 

0.II4 

0.062(32") 

0.040 

40 

0.792 

0.439 

0.306 

0.  211 

0.I6I 

0.084 

0.052 

50 

1. 154(53') 

0.638 

0.462 

0.304 

0.219 

O.III 

•    •    • 

70 

1. 812 

1. 172 

0.869 

0.572 

0.390 

0.188 

0.082 

80 

•    •    • 

I.  513 

1. 190 

•    •    • 

0.500 

0.231 

•    •    • 

90 

•    ■    • 

•    •    • 

•    •    • 

•    •    • 

0.649 

0.297 

•     V     • 

Solubility  of  Potassium  Manganate  in  Aqueous  Solutions  of 

Potassium  Hydroxide. 

(Sackur  and  Taegener,  x9xa.) 

(The  KsMnO«  was  prepared  by  boiling  KMn04  with  very  cone.  KOH,  drainine 
by  suction  and  washing  with  ice  cold  KaCOs  solution.  The  impurities  were  o? 
no  consequence  since  the  determinations  were  made  in  alkaline  solutions.) 


Mols.  KsMn04  per 

Liter  in: 

r. 

a  n  KOH. 

4  n  KOH. 

6  »  KOH. 

8  n  KOH. 

xo  n  KOH. 

0 

0.907 

0.554 

0.15s 

0.063 

0.0145 

10 

1. 013 

•    •    • 

V     •     a 

0.070 

0.0152 

15 

•    •    ■ 

0.681  (XT') 

0.224 

•    •    • 

•    •    • 

20 

1. 140 

0.733  (as') 

0.  261  (23^) 

0.078 

0.0160 

30 

1.252 

0.772 

0.303 

0.096 

0.0215 

40 

•    •    ■ 

0.852 

0.362 

0.II9 

0.0305 

45 

1.424 

0.889 

0.388 

•   •    • 

•    •    • 

50 

•    •    • 

0.938(51") 

•     •     • 

0.142 

0.0462 

60 

•   •    • 

1.00^ 

0.469 

0.167 

0.062    (63") 

70 

•    •    • 

1.074 

0.528 

0.196 

0.070 

80 

•    •    • 

1. 143 

0.587 

0.222 

0.083 

TOO  cc.  anhy.  hydrazine  dissolve  2  gms.  KMn04,  with  evolution  of  gas  and  for- 
mation of  a  brown  precipitate,  at  room  temp.  (Welsh  and  Brodexson,  xgxsO 
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Solubility 


OF  Mixed  Crystals  of  Potassium  Permanganate  and 
Potassium  Perchloratb  at  7^. 

(Muthmann  and  Kuntze,  1894;  xecalculated  by  Fock,  1897.) 


Milligraxn  Mob.  per  Liter. 

/ *- ■■ — 

KMn0«. 


29- 37 

67 -73 
79.04 

99.81 

122.24 

119. 21 

128.08 

144.46 

167.81 

183.09 

197.82 

233.7s 
264. 27 


KCIQ.. 

63.91 
54.48 
42.75 
39.59 
38.63 

34-39 
38.91 

33-77 

33.14 

29-53 

25-19 
20.16 

28.26 

o 


Gms. 

per  Liter. 

KMnO^in 

Crystals  of  Solid 

Phase. 

KMnOi. 

KCIO4. 

0 

8.86 

0 

4.65 

7 

.55 

2.84 

10.71 

5 

93 

9.78 

12.50 

5 

49 

10.81 

15.79 

s 

36 

15-96 

19.34 

4 

77 

23.56 

18.84 

5 

39 

24.28 

20.26 

4 

.68 

26.40 

22.86 

4 

59 

34.32 

26.55 

4 

09 

44.42 

28.97 

3 

49 

67-33 

31.30 

2 

80 

77. 95 

36.98 

3 

92 

94.37 

41.81 

0 

100 

Solubility  of  Mixed  Crystals  of  Potassium  Permanganate  and 

Rubidium  Permanganate  at  7®. 

(Muthmann  and  Kuntze,  calc  by  Fock.) 
Milligram  Mols.  per  Liter. 


KMn04. 

27.04 

75 
120.26 

188.30 

198.36 
205.76 
225.12 
264.27 


RbMn04. 

22.69 
22.22 
31.29 
38.98 
41.29 

42-50 
26 
O 


Gms. 

per  later. 

A 

KMnO«. 

RbMnO« 

4.28 

4.64 

11.84 

4.54 

19-03 

6.40 

29.80 

7.97 

31-39 

8.44 

32.56 

8.69 

35.61 

532 

41.81 

0 

M(d.pe 
KMnO«in 
Cis^tals  of  Solid 
Phase. 

3.50 

13.75 
34.29 

71-45 

92.50 

99-47 
99.32 
100 


POTASSIUM  PICRATl  C«H,(NO,),OK. 

Data  for  the  solubility  of  potassium  picrate  in  aqueous  solutions  of  ethyl 
alcohol,  methyl  alcohol  and  of  acetone  at  25°  are  given  by  Fisher  (1914). 

POTASSIUM  PHOSPHATES 

Solubility  of  Potassium  Acid  Phosphate,  KHjPOi.HjPOi,  in  Water. 

(Parravano  and  Mieli,  1908.) 

Determinations  by  Synthetic  (sealed  tube)  Method. 


Gms. 

Gms. 

f. 

KH,P04.Ha>04 
per  zoo  Gms. 

Solid  Phase. 

f. 

KH»P04.H,P04 
per  zoo  Gms. 

Sdid  Phase. 

Sat.  Sol. 

Sat.  Sol. 

-0.6 

3.337 

loe 

. 

65.2 

68.44 

KB^Ot 

-2.5 

12.13 

u 

78 

72.43 

tt 

-6.7 

29.43 

u 

87.5 

■ 

77.6 

w 

-  9.2 

36.98 

M 

105.5 

85.9 

w 

— 13  Eutec. 

44 

IC 

+KH,P04 

120  tr. 

pt. 

92.1 

"  +KH,PO,.H,POi 

o(?) 

45.8 

KH,PO« 

135 

96.1 

KH,P04.HaP04 

+10.9 

50.3 

€€ 

139 

100 

One  liter  of  sat.  aq.  solution  contains  249.9  gms.  KHsPGi  at  7**. 

(Mttthmazm  and  Kunttt,  1894.) 


r. 
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S(X.UBiLiTY  OF  Potassium  Acid  Phosphate,  KHjP04.HtP04,  in  Anhydrous 

Phosphoric  Acid. 

(Parravano  and  Midi,  1908.) 

Determinations  by  Synthetic  (sealed  tube)  Method. 

Cms,  per  100  Gins.  Sat.  Solution. 
KH.PO4.HSPO4      -      KH.PO4. 
38.5  18.17  10.56 

84  58.42  33-97 

no  77-53  45 -08 

126.5  92.26  51*90 

Equilibrium  in  thb  System  Potassium  Hydroxide,  Phosphoric  Acid, 

Water  at  25*. 

(D'Ans  and  Schreiner,  zQzoa;  PaAer,  1914*) 

The  results  of  these  investigators  agree  satisfactorily  when  plotted  on  cross- 
section  paper.  The  following  figures  were  read  from  the  curves.  Some  uncer- 
tainty exists  in  regard  to  the  solid  phase  in  contact  with  some  of  the  solutions. 

Mob.  per  1000  Cms.  Sat.  So!.         _  ,. .  _.  Mob.  per  1000  Gma.  Sat.  Sol.        _  ,. ,  _. 


K. 

PO,. 

->         aoua  rnaae. 

K. 

PO4. 

-»        aoua 

roaae. 

9.62 

0 

EOH.3H/) 

7 

4 

K«P04+K«HP0« 

9.76 

0.34 

"  +K,P04.3HiO 

6 

3.6 

KtHP04 

915 

o-S 

KJP04.3HdO 

5 

3.15 

(f 

8.2 

I 

If 

4 

2.65 

"      or 

KH^P04(?) 

75 

i-S 

M 

3 

2.2 

fi 

"        (7) 

8.2 

2 

U 

2 

1-7 

It 

"        (?) 

75 

2-5 

U 

I. 

5 

1-5 

if 

"        CO 

8.8 

2.9 

«i 

I. 

.6 

2 

KH,P04 

9-7 

2.9 

"    +K4O4 

2. 

I 

4 

(« 

95 

3 

KJPO4 

2. 

5 

6 

M 

8-S 

3-4 

u 

3 

8 

M 

8 

3-6 

M 

I. 

65 

6 

KHaP04.H|P0|  (Paxke 

7-S 

3-75 

M 

I, 

35 

8 

<i 

u 

Fusion-point  data  for  KPOi  -f-  K4Pt07  are  given  by  Parravano  and  Calcagni 
(1908,  1910). 

POTASSIUM   HYPOPHOSPHATE,  etc. . 

Solubility  in  Water. 

(Salzer  —  Liebig's  Ann.  axz,  x,  8a.) 

Gnis.  Salt  per  xoo 
Salt.  Formula.  Gms.  HaO. 

Cold!       '         SSt. 

Potassium  Hypophosphate  ,  K^PjOe.SHjO  400 

"  Hydrogen  Hypophosphate  K,HPjOe.3HaO  200 

"  Di  Hydrogen  Hypophosphate  KaHjPjOe.jHaO      33  100 

"  Tri  Hydrogen  Hypophosphate  KHJPaOe                66.6  200 

"  Pcnta  Hydrogen  Hypophosphate  KJEIa(P,Oe)a.2H,0  40  125 

"  Hydrogen  Phosphite  KHJ>0,  172(20^)  ... 

•'  .  Hypophosphite  KH,PO,  200  (25*^)  333 

«  Hypophosphite  KHaPO,*               14.3(25^)  ^8 

*  Solvent  alcohol. 

POTASSIUM  PHOSPHOMOLYBDATE  K«P04.iiMoOs.iiHiO. 

100  gms.  HiO  dissolve  0.0007  gm.  at  30^. 

100  gms.  aqueous  10%  HNOt  dissolve  0.204  fi^*  ^t  30^  (Donk,  M.  G.,  1905.) 
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POTASSIUM  SELENATl  KsSe04. 

Solubility  in  Water. 

f.  -20*.  -s*.         +5'.         i8'.  97*. 

Gms.  KsSe04 per  ICO gms. solution   51.5      51.7      52      52.6      54.9 

(Etard.  1894.) 

100  gms.  HiO  dissolve  115  gms.  KsScOa  at  12°.  (Tuttoo.  1907.) 

POTASSIUM  SnJCATI  KsSid. 

Data  for  equilibrium  in  the  systems  KsSiOi  +  H«0,  K2Si/)s  +  HA  KsSiOs  + 
SiOj,  Sid  4*  HjO^  and  KsSiOt  +  SiOj  +  HjO,  at  temperatures  between  200**  and 
1000°  +,  determined  by  the  "hydrothermal  quenching  method/'  are  given  by 
Morey  (1917). 

POTASSIUM  STAMNATE  K,SnO,.3H,0. 

100  gms.  HsO  dissolve  106.6  gms.  at  I0^  and  110.5  gms.  at  20^    Sp.  Gr.  at 

lO*  ■■  1. 618  at  20*  =  1.627.  (Oidway,  1865.) 

POTASSIUM  SULFATE  K,S04. 

Solubility  in  Water. 

(Molder;  Andiae,  1884;  Trevor,  1891;  Tilden  and  Shenstone,  1884;  Berkeley,  1904;  see  alao  Etard,  1894.) 


r. 

Gms-KtSO 

1  per  xoo  Gms. 

f. 

Gms.  K,S04 
Water. 

per  xoo  Gms. 
Solution. 

f. 

Gms.K«S0| 
Water. 

perrooGms. 

Water. 

Solution. 

Sohitioa. 

0 

7-35 

6.8s 

40 

14.76 

12.86 

90 

22.8 

18-57 

10 

9.22 

8.44 

SO 

16.50 

14.16 

100 

24.1 

19.42 

20 

II. II 

10 

60 

18.17 

1538 

120 

26.5 

20.94 

25 

12.04 

10.75 

70 

19-75 

16.49 

143 

28.8 

22.36 

30 

12.97 

11.48 

80 

21.4 

17-63 

170 

32.9 

24.76 

Sp.  Gr.  of  solution  saturated  at  18°  —  1.083. 

The  determinations  of  Berkeley  (1904),  which  were  made  with  exceptional  care, 
are  as  follows: 


f      ' 

Sp.  Gr.  of  Sat. 

Gms.  IC1SO4  per 
xoo  Gms.  H^. 

f. 

sp.  Gr.  of  Sat. 

Gms.K«S04per 
xooGms.HiO. 

*  • 

Solution. 

Solution. 

0.40  * 

1.0589 

7-47 

58.95 

I. 1089 

18.01 

15-70 

1.0770 

10.37 

74.85 

I. "57 

20.64 

31 -45 

I. 0921 

13-34 

89.70 

I.II94 

22.80 

42.75 

I . lOIO 

15-51 

loi . I  b. 

pt. 

I. 1207 

24.21 

Individual  determination  in  good  agreement  with  the  above,  are  given  by  Le- 
Blanc  and  Schmandt  (1911);  Greenish  and  Smith  (1901);  Osaka  (1903-8);  Nacken 
(1910);  Smith  and  Ball  (1917). 

Solubility  of  Mixed  Crystals  of  Potassium  Sulfate  and  Ammonium 

Sulfate  at  25**. 

(Fock,  X897.) 
Grams  pyr  Uxcr.  MilUgramMoIs.  per  liter.   Mol.  percent    Sp.Gr.        Mol.Dtfceiit 

"^qT     (nhj,so4.         k^sqT     (nhSsoT    &KSSi?    sd^.     sc^mLS. 

127.9  0.0  734       0.0  100  1.086  100 

135-7  115-7  778-5    874.6  47.1  I. 149  91.28 

84.20  281. 1  483  2126  18.5  1.200  80-05 

59-28  355.0  340  2685  II. 13  1.226  68.63 

40.27  482.7  231  3650         5.98  1.246  27.53 

000      543-3  0.0    4100  o-oo      I  245  0.00 

Results  are  also  given  for  14°,  15°,  16**,  30°,  46®,  and  47®. 
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Solubility  op  Potassium  Sulfate  in  Aqueous  Ammonia  Solutions  at  20®. 

(Ginid,  1885.) 

Gms.  NHs  per  100  cc.  solution       o  6 .086    15 .37    24 .69    31 .02 

Gms.  KsS04  per  100  cc.  solution  10.80    4.10       0.83      0.14      0.04 

One  liter  sat.  solution  in  water  contains  105.7  gms.  K1SO4  at  20°. 
One  liter  sat.  solution  in  5.2%  NH|  contains  45.2  gms.  KtSOi  at  20*. 

(Konowalow,  xSggb.) 

Solubility  Data  for  the  Reciprocal  Salt  Pair 

K,S04  +  BaCOi  T±  KjCOi  +  BaSO*. 
(Meyerhoffer,  1905.) 


GmsLDcr ' 

Sat. 

too  Gms. 

Gms.per 

coo  Gms. 

f. 

Sol. 

Solid  Phase. 

f. 

Sol. 

Solid  Phase. 

IC.SO4. 

K,C0^. 

K,S04. 

K,C03. 

25 

10.76 

0 

E:«S0«+BaS0« 

25 

0.602 

7.3s 

BaC0i+BaS0« 

25 

6.76 

5.8s 

II          " 

25 

0.173 

2.85 

II 

25 

3  92     • 

12.6 

u                " 

80 

0.613 

2.49 

<i 

25 

2.485 

17.81 

"+BaCOi 

80 

1-39 

4.88 

M 

25 

1.72 

22.1 

KiSOt+BaCOl 

80 

71 

^S'33 

"+KtSO« 

25 

0.0886 

28.5 

II            « 

100 

0.797 

2.36 

BaCOi+BaSO« 

25 

0.023 

531 

*'  +K|C0s.3H^ 

100 

1.83 

4.51 

II             «« 

25 

0 

53-2 

K«C0|.2^0+BaC0, 

100 

9.42 

13.6 

«  +K.SO4 

Solubility  of  Mixed  Crystals  of  Potassium  Copper  Sulfate  and 

Ammonium  Copper  Sulfate  in  Water. 


CuS04.K,S04.6H,0  and  CuS04(NH4)iS04.6H,0  at  is'-U* 


Mob.  per  xoo  Mols. 
K.Salt.      NH^Sait. 

o  1.035 

0.0897  0.8618 
0.2269  0.6490 
0.2570  0.5887 


Mol.  per  cent  K  Salt. 
in  Solution,   in  Solid. 

O  O 

5.06  10.34 

16.76  33.05 

30.40  46.22 


Mols.  per  xoo  Mols. 
H,0. 

flait!    NH«Salt. 

0.2946   0.5096 

0.3339   0.3319 
0.4560   O.I961 

0.4374    O 


(Fock,  1897.) 

Mol.  per  cent  K  Salt, 
in  Solution.  Jin  Solid. 

36.63      58.20 

SO. 15    75-34 
69 -93    83.86 
100        100 


Solubility  of  Some  Potassium  Double  Sulfates  in  Water  at  25^ 

(Locke,  X903.) 


Double  Salt. 

Potassium  Cobalt  Sulfate 
Copper 
Nickel 
Zinc  " 


u 


tt 


ii 


ii 


Formula. 

K8Co(S04),.6H,0 
KjCu(S04)j.6I^O 
K»Ni(S04)s.6H^ 
E3Zn(S04)i.6HtO 


Gms.  Anhydrous  Salt 
per  100  Cms.  H^iQ. 


nyt 
Gi 

12.88 
11.69 

6.88 
13  19 


Solubility  of  Potassium  Nickel  Sulfate  and  also  of  Potassium  Zinc 
Sulfate  in  Water,  Each  Separately  Determined  at  Different  Tem- 
peratures. 


Gms.  per  xoo  Gms.  HjO. 


f. 

K,Ni(S04}t 
.61^. 

^^'^ 

0 

6 

13 

10 

9 

19 

20 

14 

26 

25 

16 

30  ' 

30 

18 

35 

r. 

40 

so 
60 

70 


Gms.  per  xoo  Gms.  ^O. 


23 
28 

35 
43 


EiZn(SQJt 

45 
56 
72 

88 
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Solubility  of  the  Threb  Hydrates  of  Potassitjm  Ferrosulfatb 
IN  Water  at  Different  Temperatures. 

(KOster  and  Thiel.  2899.) 
K>S04JeSp4j6HaO.  K^504.FeS04^«0.  KaSO4J'eSO4.aHi0. 

%:     cc.N/ioKMn04  Cms.  KaS04  cc.N/xoKMnO«  Gms.KaSO;'  cc.N/ioKMnOcGms.KaS5 
per  ace.  JFcSOiPcr  per  a  cc.         .FcS04per  per  a  cc.  JcS04per- 

SoladoQ.  100  cc.  Sol.  Solutian.        100  cc.  Sol.  Soludon.         loo  cc.  Sol. 

0.5  12.4  18.36  15.5  22.94  15.4  23.79 

17.2  17.0  25.16  18. 1  26.79  21.6  31-98 

40.1  24.8  36.72  21.9  32.41  27.6  40.86 

60  29.0  42 -93  24.1  35-68  28.8  42^63 

&>  306  4539  27.3  40.46  .  28.6  42. 34 

90  ...  ...  29.6  43-82  28.9  42-73 

95  •••      ...  29.8  44-11  27.7  41  .ox 

Solubility  of  Mixtures  of  Potassium  and  Lead  Sulfates  and  of 
Potassium  and  Strontium  Sulfates  in  Water. 

(Barre,  1909.) 

'  Resulte  for  K1SO4  +  PbSOi.  Results  for  K1SO4  +  SrSOi. 


f. 

Gn».  K«S04 

per  ICO  Gma. 

Sat.  SoL 

Solid  Phase. 

f. 

Gffls.KsS04 

per  zoo  Gms. 

Sat.  Sol. 

SoUd  Phase. 

7 

0.56 

PbS0«.K«SQi 

17. s 

1.27 

EaSQ|.SrS0«+S 

17 

0.62 

M 

so 

1.88 

M 

SO 

1.09 

M 

7S 

2.71 

« 

75 

1-37 

M 

100 

390 

«■ 

100 

1.69 

M 

Solubility  of  Potassium  Sulfate  in  Aqueous  Solutions  of  Potassium 

Chloride,  Bromide,  and  Iodide. 

(Blares,  1891.) 

Interpolated  from  the  original  results. 

Grama  Halogien 
Salt  per  xoo 
cc.  Solution. 

O 

2 

4 
6 

8 

10 

12 


Solubility  of  Potassium  Sulfate  in  Aqueous  Solutions  of  Potassiuh 

Hydroxide  at  25^ 

(D'Ans  and  Schreiner,  19x0.) 


Grama  KaSO«  per  100  cc. 

in  Aq. 

SoluUooa  of: 

KCl 

KBr 

Kl 

at  ia.5^. 

at  X4*». 

at  xa.^. 

9.9 

10.16 

9  9 

8-3 

9.1 

9.2 

7.0 

8.2 

8.4 

5-7 

7-4 

7-7 

4.6 

6.6 

7.2 

35 

6.0 

6.6 

... 

5S 

6.0 

Mob.  per  zooo  Gms. 
Sat.  Solution. 

Gms.  per  xoo  Gms. 
Sat.  Solution. 

Mols.  per  xooo  Gms. 
Sat.  Solution. 

Gms.  per  xoo  Gms. 
Sat.  Solution. 

(K0H)|. 

0 

0.258 

0.433 
I-I3 

K.S0«. 
0.617 

0.433 
0.280 

0.137 

KOH.         K1SO4. 
0             10.75 
2.892      7.544 
4.854      4.878 
12.67         2.386 

(KOH),.       K,S04. 

2.86      0.03s 

3.42        0.009 
4.809     0 

'  KOH.          KtSO,/ 
32.06        0.61 
38.33        0.16 

S3'S^      0 
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Solubility  of  Mixed  Crystals  of  Potassium  Sulfate  and  Potassium 

Chsomate  at  25"* 
(Fock.  1897.) 


Milligram 

Mols.  per  liter. 
KsCrO«. 

Grams  per  liter. 
KaSOi.        KsCrO/. 

Mol.  percent 
K|SO«in 
Solutioa. 

Sp.  Gr. 
Soltttioa. 

Mol.  per  cent 
SoUd  Phase. 

618. 1 

0.0 

107.7 

0.00 

100. 0 

1.083 

100. 0 

608.4 

103 

106.0 

20.02 

8551 

1.092 

99 

65 

341.0 

691.8 

59  46 

134.5 

33  01 

1. 141 

97 

30 

174.8 

1496 .0 

30.47 

290.5 

10.50 

1.231 

91. 

97 

IIO.7 

2523 

19.30 

4905 

4.21 

1-356 

28. 

43 

100.6 

2687 

17 -54 

522.3 

3.60 

1-377 

2. 

41 

0.0 

2847 

0.0 

553-5 

0.00 

1-398 

0 

00 

734  0 

0.0 

127.9 

0.0 

100. 0 

1.0863 

100. 

0 

617.0 

103.4 

107.6 

20.1 

85  65 

1.0934 

99 

78 

463 

452.7 

80.72 

88.0 

55-55 

I -1235 

98 

49 

279 

948.2 

48.64 

184.4 

22.72 

I. 1700 

96. 

07 

153 

1469 

26.68 

285.6 

9.41 

1-2255 

85 

77 

296 

2681 

51.61 

521.2 

21.09 

I .3688 

25 

■73 

0.0 

2715 

0.00 

527 -8 

0.00 

1-3781 

0 

.00 

Solubility  of  Potassium  Sodium  Sulfates  in  Water. 


Double  Salt. 

3K8S04.Na2S04 
SK4S04.Na«S04 


it 


r. 

103. S 

4.4 

12.7 

100 


Cms.  per  100 
Gms.  HfO. 

40.8 

9.2 

10. 1 

25 


Authority. 

(Fenny,  1855.) 
(Gladstone,  1854.) 


Solubility  of  Potassium  Sulfate  in  Aqueous  Solutions  of  Sodium 

Sulfate. 


Results  at  25*. 

(Smith  and  BaQ,  1917.) 

Results  at  34^  and  at  60 
(Nacken,  xgza) 

0 

Qam.  per  zoo  Gms. 

(yms.  per 
Sat.  Sol. 

100  (jms. 
at  34*. 

Gms.  per  xoo  (kns. 
Sat.  Sol.  at  60*. 

SoUd  Phase 

Na,S04. 

KtSO«. 

Na,S04. 

K.SO4. 

Na,S04. 

K«S04. 

0 
1.78 

3-58 
5.38 

12.05 

12.33 
12.65 

12.89 

0 

7.1 
31.4 

33-1 

II. 9 
10.7 

4.3 
0 

0 

6.6 
27.1 

31-3 

15.3 

13-9 
8.2 

0 

K,S04 

'<  +Glaserite 
Na«S04+Miz  oystals 
Nai304 

7.19 

13.12 

Additional  da,ta  for  the  above  system  at  15*,  25®,  40*.  50®,  60®,  70®  and  So*  are 
g;iven  by  Okada  (i9i4').  The  results  show  that  potassium  and  sodium  sulfates 
form  a  double  salt  of  the  compositionlfCaNa(S04)i.  This  double  salt  dissolves 
sodium  sulfate  as  a  solid  solutioa  but  not  potassium  sulfate. 
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Solubility  of  Potassium  Sulfate  in  Aqueous  Solutions  of  Sulfuric 

Acid  at  I8^ 

(Stortenbecker,  1902.) 


Mob.  per  xoo  Mob. 
K,S04+H,S04+H,0. 


K«S04. 
1. 10 

1-59 
2.49 

2.75 
2.75 
283 


H«S04. 
O 

0.95 
2.70 

317 
3.74 
5.08 


Solid  Pbaae. 
£•804 

u 

K«S04.KHS04 


Mob.  per  zoo  Mob. 
K«S04+H,S04+HA 


KtS04. 
2.80 
2.61 
2.25 
1.08 

0.77 
0.44 


UtS04. 

5-79 
5.61 

6.19 

7.94 
9.2 

22.7 


Solid  Phase. 

KaS04.3KHSO| 
E1SO4.6KHSO4 
"  +KHSO4 
KHSO4 

u 


SOLUBILITT  OF  POTASSIUM  SULFATE  IN  AqUBOUS  SOLUTIONS  OF  SULFURIC 

Acid  at  o**. 

(D'Ans,  z9o9a*) 


Mob. 

per  zooo 
Sat.  Sol. 

Gms. 

Mob. 

iS. 

xooo 

»GlD8. 

Solid  Phase. 

Sol. 

SoKd  Phase. 

K,S04. 

H,S04. 

K^SO*. 

H«S04. 

0.53 

0.37 

K,S0« 

0.61 

2.12 

Ka+Kb 

0.64 

0.75 

u 

0.54 

2.29 

Kb 

0.74 

1.08 

"  +K,H(S04). 

0.53 

2.30 

"  +KHSO4 

0.73 

1. 13 

K|H(S04)i 

0.43 

2.48 

KHSO4 

0.71 

1.44 

H 

0.28 

3.04 

« 

0.69 

1.66 

M 

0.12 

4.43 

tt 

0.69 

1.88 

"  +Ka 

0.09 

5.27  . 

M 

Ca  and  Kb  are  acid  sulfates  between  KtH(S04)i  and  KHSO4. 

Their  composi< 

tions  were  not  determined. 


Solubility  of  Potassium  Sulfate  in  Aqueous  Solutions  of  Sulfuric 

Acid  at  25®. 

(D'Ans,  z909a,  19x3;  see  also  Hers,  x9xz-ia.) 


Mob.  per 

1000  Gnu. 

Mob.  per 

xoooGms. 

Sol. 

H,SO«. 

SoUd  Phase. 

Sol. 

SoUd  Phase. 

'K,S04. 

X,S04. 

H,SO«+SO,. 

b 

1.27 

I-3I 

K,S04+K,H(S04)i 

0.250 

8.10 

KQ,(S04)s.H^ 

1-33 

1.99 

KJi(S04),+Ky 

0.352 

8.15 

u 

1.24 

2.03 

Ky 

0.364 

8.16 

«  +KH.(S04), 

1. 13 

2.17 

<( 

0.341 

8.29 

Ka,(S04), 

1.04 

2.35 

"  +KHSO4 

0.322 

8.33 

u 

1.032 

2.345 

KHSO4 

0.325 

8.45 

M 

0.67 

2.83 

i< 

0.346 

6.62 

M 

0.22 

4- 13 

M 

0.384 

8.57 

« 

0.15 

536 

« 

0.412 

8.71 

« 

*^ 

0.583 

8.82 

M 

KaS04. 

H^4+SQ|. 

0.880 

8.65 

"  +KMS|0{ 

O.171 

6.42 

KHSO4 

0.899 

8.63 

KHSA  (aostaU^ 

0.190 

6.60 

U 

0.882 

8.70 

4( 

0.266 

6.91 

"  +KH,(S04)i.HiO 

0.561 

8.96 

M 

0.182 

7.26 

0.36s 

9.80 

« 

0.157 

7.62 

0.43 

9.78 

M 

0.167 

7.88 

0.665 

9.80 

« 

0.201 

8 

0.937 

9.66 

U 

K,  =  an  acid  sulfate  between  KtHCSOOs  and  KHSO4  of  which  the  exact  com- 
position was  not  determined. 
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Solubility  of  Potassium  Sulfate  in  Aqueous  Alcohol. 

(Gezardin,  1865;  Schiff,  i86x.) 


In  Aq.  Alcohol  of  0.Q39 
Sp.  Gr.  =  40  Wt.  %. 


40 
80 
60 


Gms.  KfSOi  per  xoo 
Gms.  Alcohol. 

0.16 
0.21 
0.92 


In  Alcohol  of  Different 
Strengths  at  15**. 

Wei^t  per        Gms.  K^SOi  per  xoo 
Gms.  Sat.  SoL 


cent  AlcohoL 
10 
20 

40 


390 
1.46 

0.56 

0.21 


Solubility  of  Potassium  Sulfate  in  Aqueous  Alcohol  at  25®. 

(Fox  and  Gauge,  x9xo.) 


per  xoo  Gms.  Sat. 

Solution. 

Gms. 

per  xoo  Gms.  Sat.  Solution. 

'k,so4. 

CAOH. 

H,0. 

KtS04. 

C,H»OH. 

H«0. 

9.17 

I -35 

89.48 

2.66 

15.26 

82.08 

6.90 

4.80 

88.30 

1.83 

20.50 

77.67 

4.96 

7.80 

87.24 

0.97 

26.91 

72.12 

4.32 

9.70 

85.98 

0.41 

35. 97 

63.62 

357 

12.34 

84.09 

0.22 

43.90 

55.88 

2.71 

14.51 

82.78 

0.016 

69.26 

30.72 

Solubility  of  Potassium  Sulfate 

AT  25®  (Fox  and  Gauge,  xQxo.) 

in: 

Aqueous 

Chloral  Hydrate  Solutions. 

Aqueous  Glycerol  Solutions. 

Gms. 

per  xoo  Gms.  Sat. 

Solution. 

Gms. 

per  xoo  Gms.  Sat.  Solution. 

K«S04. 

CCUCHCOH). 

,.           HiO. 

K,S04. 

(CH,0H),CH0H. 

H^. 

913 

6.44 

84.43 

8.87 

8.96 

82.17 

8.41 

9.09 

82.50 

7.69 

13.36 

78.95 

7-79 

12.38 

7983 

6.47 

20.34 

73.19 

731 

13.20 

79-49 

5.83 

24.15 

70.02 

5.88 

22.07 

72.05 

4-44 

33-73 

61.83 

454 

33.15 

62.31 

3  65 

40.40 

55.95 

3  36 

44.40 

52.24 

3.38 

43  52 

53.10 

2.92 

47.30 

49.78 

2.69 

50.18 

47.13 

2 

62.82 

3^-^^ 

2.07 

57.22 

40.71 

I-7S 

70.28 

27.97 

1-53 

67.94 

30.53 

1.40 

80.36 

18 .  24 

0.98 

78.18 

20.84 

1.08 

85.26 

13.66 

0.73 

98.28 

0.99 

Solubility  of  Potassium  Sulfate 
Aqueous  Acetone  Solutions. 


Gms. 

per  100  Gms.  Sat. 

Solution. 

'KjSO*. 

(CH,),C0. 

H,0. 

7.20 

4.92 

87.88 

5.02 

10.06 

84.92 

2.96 

16.23 

80.81 

1.50 

24.31 

74.19 

0.47 

37.19 

62.34 

0.20 

46.29 

S3. 51 

0.03 

62.40 

37.57 

AT  25^  (Fox  and  Gauge,  19x0.)  IN: 

Aqueous  Pyridine  Solutions. 
Gms.  per  xoo  Gms.  Sat.  Solution. 


E«S04. 

CH<(CH.CH),>N. 

H^. 

7.95 

4.23 

87.82 

4.77 

13.90 

81.33 

2.75 

24.51 

72.74 

1-47 

34.19 

64.34 

0.45 

46.29 

53 .26 

0.12 

55.93 

43-95 

0.006 

7590 

24.09 
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Solubility  of  Potassium  Sulfate 

Aqueous  Ethylene  Glycol  Solutions. 
Cms.  per  xoo  Gms.  Sat.  Solution. 


AT  25^  (Fox  and  Gauge,  xgza)  IN: 
Aqueous  Mannitol  Solutions. 

Gms.  per  100  Gms.  Sat.  SolutioD. 


E«SO«. 

(CH,OH),. 

H,0. 

'    K,S04. 

(CH0H)4(CH«0H}s. 

HtO. 

9.67 

3.16 

87.17 

10.32 

3-20 

86.48 

7.69 

9-79 

82.53 

9.61 

8-35 

82.04 

S-74 

18.47 

75-79 

9.19 

11.26 

79 -SS 

357 

32.11 

64.32 

8.66 

14-30 

77.04 

1.83 

49  03 

49.14 

8.3s 

17.22 

74.43 

Solubility  of  Potassium  Sulfate  at  25®  in: 


Aq.  Sucrose  Solutions. 

(F<n  and  Gauge.  19x0.) 


Aq.  Potassium  Acetate  Solutions. 

(Fox,  1909.) 


Gnu. 

per  xoo  Gms.  Sat.  Solution. 

A. 

Gms. 

per  xoo  Gms.  Sat. 

Solution. 

KiSO,. 

CisHaO||. 

HjO.    ' 

K^4. 

CH«CXX)K. 

H^. 

965 

956 

80.79 

6.65 

6. II 

87.24 

8.65 

18.55 

72.80 

S-09 

8.68 

86.23 

7.42 

28.16 

64.42 

3.99 

11.29 

84.72 

6.3s 

37  24 

56.41 

2.3s 

15-59 

•      82.06 

5-21 

47-55 

47.24 

1.23 

20.12 

78.6s 

4.24 

57 

38.76 

0-39 

29.95 

69.66 

100  gms.  glycerol  of  J  =  i  .255  dissolve  i  .3 1 6  gms.  KsS04  at  ord.  temp.    (Vogel,  1867.) 

Solubility  of  Potassium  Sulfate  in  Aqueous  Acetic  Acid  and  in 

Aqueous  Phenol  Solutions  at  25®. 

(Rothmund  and  Wilsmore,  x9oa.) 


In  Aq.  Acetic  Acid. 

Mols.  per  Liter.  Grams  per  Liter. 


In  Aq.  Phenol. 

Mols.  per  Liter.  Grams  per  Liter. 


CHiCOOH. 

KaS04. 

CHbCOOH 

.    K3S0«. 

CoHbOH. 

KSSO4. 

CeHsOH. 

KaSO«. 

0.0 

0.6714 

0.0 

117. 0 

0.0 

0.6714 

0.0 

117. 0 

0.07 

0.6619 

4.2 

IIS-4 

0.032 

06598 

3  01 

115  .0 

0.137 

0.6559 

8.22 

114. 4 

0.064 

0.6502 

6.02 

113. 3 

0.328 

0.6350 

19.68 

no. 8 

0.127 

0.6310 

11.94 

IIO.O 

0.578 

0.6097 

34.68 

106.3 

0.236 

0.6042 

22.19 

105.3 

1.151 

0.5556 

69.06 

96.87 

0.308 

0.5834 

28.97 

loi  .7 

2.183 

0.4743 

128.58 

82.70 

0.409 

0.5572 

38.46 

97.2 

0.464 

0.5480 

43-63 

95-5 

0.498  (sat.) 

0-5377 

46.82 

93.8 

100  gms.  water  dissolve  10.4  gms.  K}S04  +  219  gms.  sugar  at  31. 25^  or  too 
gms.  sat.  solution  contain  3.18  p^s.  KtSOi  +  66.74  S^"^*  sugar.  (Kohler,  1897.) 

100  gms.  95%  formic  acid  dissolve  36.5  gms.  Ks^4  at  2i^  (Aachan,  19x3.) 

100  gms.  95%  formic  acid  dissolve  14.6  gms.  KHSO4  at  19.3^  " 

100  cc.  anhydrous  hydrazine  dissolve  5  gms.  K1SO4  at  room  temp. 

(Welsh  and  Broderaon,  19x5.) 
100  gms.  hydroxylamine  dissolve  3.5  gms.  KtSOi  at  17-18^.  (de  Bmyn,  x89a.} 

Freezing-point  Data  (Solubility,  see  footnote,  p.  i)  Are  Given  for 

Following  Mixtures: 


KSOi  +  K,W04. 
+  AgjS04. 
+  NaCl. 
"      +  Na,S04. 
+  SrS04. 


II 
(I 


II 


CAmadori,  X9X3.) 

(Nacken,  xgoyb.) 

(Sackur,  igii-ia.) 

(Jaenecke,  X908;  Nacken,  1907  (b)  (c);  Sackor,  X9xx~xa). 

(Grahmann,  19x3;  Cakagni,  19x2,  X9iaa.) 
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POTASSIUM  BiSULFATB  KHSO4. 

Solubility  in  Water. 

(Kremen,  1854.) 
V.  o*.  ao*.  40*.  100*. 

Gms.  KHSO4  per  100  gms.  HiO  36.3  51.4  67.3  121. 6 

See  also  p.  560. 

POTASSIUM  PerSULFATB  KsSsOs. 

Solubility  in  Watbs. 

(Tarugi,  1904.) 


f. 

Cms.  KaSA  per 
100  oc.  Sat.  SoL 

f. 

Cms.  K«S|0s  Der 
xoo  oc  Sat.  Sol. 

f. 

GnA-K^Aper 
zoo  ccTSat.  Sol. 

0 

1.620 

15 

3.140(3.7) 

30 

7.190(7.7) 

5 

2.156 

20 

4.490 

35 

8.540 

10 

2.600 

25 

5. 840 

40 

9.890 

The  results  in  parentheses  are  the  averages  of  a  large  number  of  determinations 
by  Pajetta  (1906).  This  investigator  employed  constant  agitation  for  various 
lengths  of  time.  Tarugi  approached  equilibrium  from  above  as  well  as  below  but 
stirred  the  solutions  only  at  intervals.  The  determination  of  the  dissolved  per- 
sulfate  was  made  by  boiling  a  measured  volume  of  the  clear  saturated  solution  for 
20  min.  and  titrating  the  HtSOi  liberated,  according  to  the  equation  KsSsOg+HsO 
«=  K1SO4  +  HtSOi  +  p.^  Taru^  also  reports  that  the  presence  of  a  number  of 
sodium  and  other  salts  in  solution,  does  not  appreciably  alter  the  solubility  of 
KiSsOs  in  water. 

100  gms.  HsO  dissolve  1.77  gms.  KiSsOs  at  o^  (Manhall.  1891.) 

Solubility  op  Potassium  Persulfatb  in  Saturated  Aqueous  Salt 

Solutions  at  12*. 

(Pajetta,  1906.) 

(An  excess  of  the  salt  and  of  KiSsOs  was,  in  each  case,  added  to  water  and  the 
mixture  stirred  at  constant  temperature  for  10  to  20  hours.) 

Salt.  ^"?'  ^^^  ^ 

xoo  Gms.  Sat.  Sol. 

Water  alone  3 .  196 

Na2S04.ioH20  6.238 

NaHS04  8.842 

Na4HP04.i2HjO  4.766 

NaaB407.ioHjO  3.825 

NaNOj  19.302 

NajCO«.ioHjO  5.682 

NaHCOj  5.042 

Additional  determinations  made  with  salt  solutions  of  lower  concentrations 
than  saturation,  gave  the  following  results  at  12.5**. 

Gms.  Salt  per       Gms.  K|S|0t  Gms.  Salt  per      Gms.  K9S1O1 

Salt.  zoo  Gms.  per  100  Gms.  Salt.  xoo  Gms.         per  xoo  Gms. 

H^.  Sat.  Sol.  H«0.  Sat.  Sol. 

NasCOb  2.304  4.297  NaHS04         5.218  4. 556 

NaHCOj  3  652  4.230  NaNOs  3.696  4-613 

Na4S04.ioHjO        7  4.554  Na«HP04       3.086  4446 

POTASSIUM  Ethyl  SULFATE  K(CsH.)S04. 

Solubility  in  Water. 

(niiDgworth  and  Howard,  X884.) 


Salt. 

Gms.  K«&Oiper 
zoo  Gms.  Sat.  Sol. 

K2SO4 

0.798 

KHSO4 

0.336 

KNQ, 

0.904 

KjCQ, 

0.0146 

XHCO, 

0.317 

MgS04.7H,0 

2.990 

CaS04.2H20 

3.384 

V. 

Gms.  K(CHOSQ| 

per  xoo  Gms. 

Sat.  Sol. 

-14.2 

45.01 

0 
+  15 

53-71 
62.35 

POTASSIUM  Ethyl  SULFATE  564 

Solubility  of  Potassium  Ethyl  Sulfate,  Potassium  Methyl  Sulfate  and 
OF  Potassium  Amyl  Sulfate  in  Water,  Determined  by  the  Freezing- 
point  Method.  (Illingworth  and  Howard,  1884.) 

Results  for  K(CsH0SO4        Results  for  K(CH8)S04      ResulU  for  K(CiHu)S04 
+  H,0.  +  H,0.  +  H,0. 

sSi<ul^(^S04        SoUd         sdi<M- ^<C^S04        Solid  SoUdM.^(^S04    SDlid 

-tion.    cSS/sS.  ^'^'        «tian.    ^-,        ^^'         catioa.     ^/^      ^^ 

—  2.2     10        Ice  —   2.3    10        loe  —   x.Q  10      loe 

—  4-9    20         "  "  3-6    IS  **  —  4-3  20        - 

—  8.2    30         "  —  s        20  "  —  5.4  24        •* 

-12.1    40         "  -  8       30  «  +K(CJHu)SOi 

—  14.2    45.01    "+K(CA)S04-ii.8   39.84    "  +K(CHi)S04—  4.8  25  K(C,Hu)SO« 

—  6       50  K(C|H|)S04      —II. 5    40  K(CH|)S04  o      33.44  " 
o       53.71             "                  o       47.1                «            +17.3  5946 

+15       62.35  "  +12.3    54.8 

POTASSIUM  Sodium  SULFITE  KNasH(SOs)s.4HsO. 

100  gms.  HsO  dissolve  69  gms.  of  the  salt  at  15^  (Scfavidcer,  1889O 

POTASSIUM  SULFONATES 

Solubility  in  Water. 

Gms.  Anhy- 
Salt.  t*.   drous  Salt  per  Authority. 

zoo  Gms.  HtO. 

Potassium  Naphthalene  Monosulfonate.^HiO  25      8.48*      (Witt,  z9z5-) 

"  2  Phenanthrene  Monosulfonate-^HsO      20      0.273      (Sandquist,  zgia.) 

"  3  "  "  .oHjO      20      0.342 

10  "  "  .iHjO      20      0.84 

"  0  Guaiacol  Sulfonate  (Thiocol)  15-20  16.6       (Squire  ft  Caines,  1905.) 

•  d  ■■  1.029 

100  CC.  90  vol.  %  alcohol  dissolve  0.25  gm.  thiocol  at  1 5^-20^.     (Squire  and  Caines,  1905.) 

POTASSIUM  SULFIDE  K,S. 
Fusion-point  data  for  KiS  +  S  are  given  by  Thomas  and  Rule  (191 7). 

POTASSIUM  Antimony  SULFIDE,  see  Potassium  Sulfoantimonate,  p.  500. 

POTASSIUM  TARTRATE  (KsC4H40e),.H,0. 

100  gms.  HsO  dissolve  138  gms.  KtC4H40e  at  i6.6^  Sp.  Gr.  of  sat.  sol.  =  1.49. 

(Greenish  and  Smith,  1901.) 

POTASSIUM  (Bi)  TARTRATE  (Mono)  KHC4H4O.,  Cream  of  Tartar. 
Solubility  of  Mono  Potassium  Tartrate  in  Water. 

(Alluard,  1865;  Roelofsen,  1S94;  Blarez,  1891;  at  so*,  Magnanini,  1901;  at  25%  Noyes  and  Clement,  1894.) 


r. 

Gms.  KTKlJIiOf  per  xoo 
Gms.  Solution. 

Gms.  KHCJIiOf  per  100 
t*.                 Gms.  Solution. 

0    0.30  (R.) 

0.32  (A.)                  0.35  (B.) 

r~ 
40        0.96 

1.3      1-29 

10    0.37 

0.40                          0.42 

50         1.25 

1.8    1.80 

20    0.49 

0.53  (M.)                 0.60 

60 

2.4 

25    0.58 

0 .  654  (N.  and  C.)    0 .  74 

80 

4.4 

30    0.69 

0.9  (A.)                   0.89 

TOO 

6.5      ... 

Solubility  of  Mono  Potassium  Tartrate  in  Aqueous  Alcohol  at  25®. 

(SeideU,  19x0.) 

wt.  % 

.    ^          Gms.  KHC4H«0;             Wt.  % 
<if%A           per  100  Gms.                CHjOH 
Sat.  Sol.          »~sat.  Sol.                  in  Solvent. 

(in  of 
Sat.  Sol. 

Gms.  KHC4H4OB 

C.H1OH 

in  Solvent 

per  xoo  Gms. 
Sat.  Sol. 

0 

1.002               0.649                         SO 

0.912 

0.064 

10 

0.985               0-358                         60 

0.890 

0.043 

20 

0.970               0.210                         80 

0.842 

0.023 

30 

0.953               O.131                         92.3 

0.807 

0.014 

40 

0.933                0.087                        100 

0.789 

O.OIO 
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Solubility  of  Mono  Potassium  Tartrate  in  Aqueous  Alcohol  at  i8®. 

(Paul,  1917.) 


Gms.  C2HBOH  per  100  cc.  solvent       058 
Gms.  KHC4H4O6  per  liter  sat.  sol.       4 .  903      3 .  58      2 .  94 


10 

2.57 

Approximate  determinations  at  other  temperatures  are  given  by  Roelofsen 
(1894)  and  by  Wenger  (1892). 

Solubility  of  Mono  Potassium  Tartrate  (KHCiHiOe)  in  Normal 

Solutions  of  Acids  at  20®. 

(Ostwald;  Huccke»  1884.) 

Purified  tartrate  was  added  in  excess  to  normal  solutions  of  the  acids,  and,  after 
shaking,  clear  i  cc.  portions  of  each  solution  were  withdrawn  and  titrated  with 
approximately  o.i  n  Ba(OH)i  solution;  i  cc.  normal  acid  requiring  10.63  cc  of 
the  Ba(OH)i  solution. 


Add. 

HNO, 

HCl 

HBr 

HI 

H,S04 

HCH,S04 


Gms. 
Add 
per  100  cc* 
Solvent. 

6.31 

8. 10 
12.80 

4.90 
II. 21 


cc.  N/io      Gms. 

Ba(OH)s  KHC«H40« 

Br  X  cc.  per  100  cc. 

lution.  Solution. 


Add. 


Gms.      cc.  N/io      Gms 
Add     Ba(OH)9  KHQH/^ 
perioocc.    pence.- per  ICO  cc 
Solvent,    dilution. 


HCJflsSO*  12.61 
HC^rSO*  14.01 


5-77' 

10.21 

5-32 

9.42 

5.38 

9-75 

5-43 

9.61 

3-97 

7- 03 

5- 58 

12.44 

5-41 

9.58 

5" 

9.22 

Solution* 

CaHaSOjH  II.  O  5.01*  8.87 

HO.(CHa)3SO,H  12.61  5.33  9.43 

CHsSOaH  15.81  5.25  9.29 

HCOOH  4.60  0.45  0.80 

CH3COOH  6.00  0.27  0.48 

CH2CICOOH         9.45  1. 01  1.79 

CjHftCOOH  7.40  0.24  0.42 

CaHrCOOH  8.81  0.23  0.41 


*  The  figures  in  this  column  show  the  amount  of  the  Ba(OH)s  solution  in  excess  of  that  which  would 
have  been  required  by  the  normal  add  solution  alone  in  each  case,  viz.,  10J63  cc.  They,  therefore,  corre- 
spond to  the  amount  of  KHCiH^Os  dissolved  in  i  cc.  of  eadi  sattvated  solotiaii.  and  when  muldpUed 
tqr  i.77give  the  grams  of  KHC«H«0«  per  zoo  cc.  solution. 


Solubility  of  Mono  Potassium  Tartrate  (KHCiHiOe)  in  Aqueous 

Solutions  of  Electrolytes  at  25**. 

(Noyes  and  Clement,  ZS94;  Magnanini,  1901.) 


Gm.  Equiv.  per 

Gms 

.per 

Gm.  E^uiv.  per 

Gms.  per 

Electro- 

Liter. 
Electix>.     KHC; 

Liter. 

Electro- 
lyte. 

Liter. 

Liter. 

lyte. 

Electro- 

KHC« 

Electro- 

KHC4' 

Electro- 

KHC4' 

lyte. 

H40,. 

lyte. 

.  H^Cb. 

lyte. 

H^Cb. 

lyte. 

H40i. 

KQ 

0.025 

0.0254 

1.86 

4.788 

CH,COOK 

0.05 

0.0410 

4.91 

7.718 

(( 

0.05 

0.0196 

3.73 

3.680 

i( 

O.IO 

0.0504 

9.82 

9.486 

it 

O.IO 

0.0133 

7.46 

2.509 

« 

• 

0.20 

0.0634 

19.63 

11.930 

tt 

0.20 

0.0087 

14.92 

1.636 

KHS04(2o*») 

O.OI 

0.0375 

1.36 

7.06 

KClQi 

0.025 

0.0256 

3.06 

4.821 

tt 

0.02 

0.0500 

2.72 

9.41 

« 

0.05 

0.0197 

6.13 

3.716 

it 

O.IO 

0.1597 

13.62 

30.06 

(( 

o.io 

0.0138 

12.26 

2.601 

KHCiO/  (2o*»; 

)o.oi 

0.0369 

1.28 

6.94 

tt 

0.20 

0.0097 

24.52 

1.728 

ti 

0.02 

0 . 0424 

2.56 

7.98 

KBr 

0.05 

0.0192 

5.95 

3.699 

it 

O.IO 

0.1132 

12.82 

21.30 

It 

o.io 

0.0134 

II. 91 

2.517 

HCl 

0.013 

0.0367 

0.45 

6.90 

tt 

0.20 

0.0087 

23 .  82 

1.629 

ti 

0.025 

0.0428 

0.91 

8.06 

KI 

0.05 

0.0196 

8.30 

3.687 

a 

0.050 

0.0589 

1.82 

11.09 

(( 

o.io 

0.0132 

16.61 

2.492 

NaCl 

0.05 

0.0376 

2.92 

7.08 

tt 

0.20 

0.0086 

33-22 

1. 619 

II 

O.IO 

0.0397 

5.85 

7.48 

KNQi 

0.05 

0.0195 

5.06 

3.676 

it 

0.20 

0.0428 

11.70 

8.05 

tt 

0.10 

0.0136 

10.12 

2.551 

NaClOi 

0.05 

0.0382 

5.32 

7.18 

tt 

0.20 

0.0090 

20.24 

1.696 

It 

O.IO 

0.0405 

10.65 

7.63 

K,S04 

0.05 

0.0208 

4.36 

3921 

it 

0.20 

0.0446 

21.30 

8.40 

tt 

0.10 

0.0147 

8.72 

2.769 

• 

tt 

0.20 

O.OIOO 

17-44 

1.888 

• 
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POTASSIUM  Sodium  TARTRATE.    KNa.C4H40..4HA    (RocheUe  or  Sdg- 
nette  Salt.) 
100  grns,  sat.  aq.  solution  contain  36.66  gms.  KNaCiHiOe  at  9.7^  and  47.97  gms. 

at  29.5^.  (van't  Hoff  and  Goldacfamidt,  1895.) 

100  gms.  H^  dissolve  53.53  gms.  KNaCiHiOe  at  15%  Sp.  Gr.  of  sol.  —  1.2713. 

(Greenish  &  Smith,  190X.) 

Solubility  of  Mixtures  of  Potassium  Tartrate  and  of  Sodium 
Tartrate  in  Water  at  Several  Temperatures. 

(van  Leeuwen,  1897.) 

^^  Gms.  per  100  Gms.  Sat.  Sol.  .,,..„,  .,  Gms.  per  100  Gms.  Sat.  SoL      „  ..,«.. 

t .  '  '  >    Solid  Phase.  t*.  *  >       Solid  Phase. 

KtC4H40,.    NatCiHA.  K,C«H«0,.  NatCJIA. 

18  19.2  16.5  KNaC«HA-4H^  26.6  56  4.2    KNaC|HA-4HdO+S:.T 

38  26.6  22.8        "  48.3  51.6  13.2  " 

20.9  II. 8  28  "  +Na«T  59.7  445  25.3  K,T+Na,T 

38  25.8  24.7        "         «  80  39.7  34.7 

50  36-7  23.9       " 

KiT  =  K,C4H40«.iHiO.    NasT  -  NaiC4H40«.2HiO. 
Solubility  op  Several  Potassium  Salts  of  Tartaric  Acids  in  Water  at  20**. 

(SchlossbexK,  1900.) 

<uif  Fnrmiii.  Gms.  Salt  per  loo 

^*"-  Fomuhi.  Q^  SatVSol. 

Potassium  Sodium  Salt  of  Racemic  Acid  ELNa(C4H40t).3HsO  62.84 

Potassiiun  Sodiiun  Salt  of  d  Tartaric  Add  KNa(C4H406).4H20  63 .  50 

Potassiiun  Neutral  Inactive  Pyrotartrate  KjCsHsOe.HiO  56.33 

Potassiiun  Neutral  Dextropyrotartrate  K2C»H60b  57 .  62 

Solubility  of  Potassium  Sodium  Tartrate  in  Aq.  Alcohol  Solutions  at  25*. 

(Seidell,  19x0.) 


GJIiOT 
in  Solvent. 

dnoi 
Sat.  Sol. 

0 

1. 310 

10 

I. 216 

20 

1. 124 

30 

1.034 

40 

0.961 

POTASSIUM  DihydroxyTARTRATBS  K,C4H408.HsO  and  KHC4H408.H,O. 

100  gms.  H2O  dissolve  2.66  gms.  K1C4H4OB.H2O  at  o**.  (Fenton,  1898O 

100  gms.  HjO  dissolve  2.70  gms.  KHC4H408.HaO  at  o*.  " 

F.-pt.  data  for  mixtures  of  d  and  /  dimethyl  ester  of  potassium  bitartrate  and 
for  mixtures  of  d  and  /  diacetyl  dimethylester  of  potassium  bitartrate  are  given  by 
Adriani  (1900). 

POTASSIUM  TELLURATE  KsTe04. 

100  gms.  HsO  dissolve  8.82  gms.  KsTe04  at  o^  27.53  gms.  at  20^  and  50.42  gma. 

at  30^.  (Rosenheim  and  Wdnheber,  xgxo-iiO 

POTASSIUM  TmOCYANATE  KSCN. 

Solubility  in  Water. 


t*.                  Gms.  KSCN  per 
xoo  Gms.  Sat.  Sol. 

SoUd  Phase. 

Authority. 

-   6.5                             16,7 

Ice 

(ROdorff,  x87a0 

-  9. 55                    23.1 

<« 

M 

—31.2    Eutec.         50.25 

"  +KSCN 

(Wassilijew,  xgio.) 

0                         63.9 

KSCN 

^ 

20                         68.5 

i( 

(ROdorff.  X869O 

25                         70.5 

« 

(Foote,  X903.) 

Gms. 
KNaCJI«0|.4H^ 
per  xoo  Gms.  Solvent 

in  Solvent. 

Sat.  Sol. 

Gms. 

KNaC4HA.4H|p 

per  xoo  Gms.  Sat.  SoL 

53-33 

SO 

0.908 

2.40 

41.60 

60 

0.878 

0.90 

26.20 

70 

0.857 

0.30 

13.80 

80 

0.840 

0.06 

6 

100 

0.789 

trace 
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SoLVBiUTY  OP  Mixtures  of  Potassium  Tbioctanatb  and  Silver 

TmOCYANATB  IN  WaTBR  AT  25^ 
(Foote,  X903.) 


Gms.  per  100  Gms.  Solution. 


KSCN. 

70.53 

66.55 
64.47 

61.25 

58 -34 
53-21 
50. 68 

49-43 

32.51 
24.68 

23.86 


AgSCN. 


9 

10 

II 

13 

17 
20 

20 

18 

16 

16 


32 
62 

76 
55 
53 
43 
32 
34 

41 

07 


Mols.  per  100  Mob.  HsO. 
ILSCS.        ' 


AgSCN. 


44.36 

51-13 
47-98 
42.07 

38 -47 

33-71 
32.52 
30.29 

12.26 

7-77 
7  36 


Solid 
Phase. 

KSCN 
KSCN  +  sKSCN  JlgSCN 

Double  Salt. 
9KSCN.AgSCN- 

53 -93%  KSCN 

9KSCNAgSCN+ 

KSCN  AgSCN 

Double  Salt. 
KSCNj\gSCN-i 

36.9%  KSCN 

KSCN.AgSCN + AgSCN 


Solubility  op  Potassium  Thioctanate  in  Acetone,  Amyl  Alcohol,  etc. 

(von  Laszcynski,  1894.) 


In  Acetone. 

In  Amyl  Alcohol. 

In  Ethyl  Acetate.     In  Iodine 

Gms.  KSCN  per 
t*.        100  Gms. 
(CHidsCO. 

Gms.  KSCN  per 
t*.        xoo  Gms. 
CiHuOH. 

Gms.  KSCN  per                Gms.  KSCN  per 
t*.           xoo  Gms.             t*.        xoo  Gms. 
CHsCOOCsHf.                     CsHsN. 

22        20.75 

13 

0.18 

0             0.44                  0          6.75 

58        20.40 

65 

1-34 

14             0.40                20           6.15 

• 

100 

2.14 

79         0.20           58       4.97 

133-5 

3.15 

97        3-88 
115        3-21 

Solubility  of  Potassium  Thiocyanate  in  Pyridine.  Determined  by 

the  Synthetic  Method. 

(Wagner  and  Zemer,  191  x.) 


f. 

Gms.  KSCN 

per  xoo  Gms. 

Mixture. 

-42 

0 

—42.1 

0.5 

-42.4 

1-33 

—42.8 

-43-3 
about  + 

Eutec 
10 

2.4 

:.    31 

2.2 

Solid 
Phase. 


QH^ 


« 


M 


l( 


"  +KSCN 
KSCN 


f. 

70-71 
I16-II7 
172.7 


173.8  m.  pt. 


Gms.  KSCN 

per  100  Gms. 

Mixture. 


Solid 
Phase. 

KSCN 


u 


1.23 
0.89 

at  this  temperature  two  liquid 
layers  appear  and  do  not  be- 
come homogeneous  up  to  aoo*. 
100  KSCN 


100  gms.  anhydrous  acetonitrile  dissolve  11. 31  gms.  KSCN  at  i8^ 

(Naumann  and  Schier,  19x4.) 

Fusion-point  data  for  mixtures  of  KSCN  +  NaSCN  and  KSCN  +  RbSCN 
are  idven  by  Wrzesnewsky  (1912). 
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POTASSIUM  TmOSULFATB  K,S,0] 


Solubility  in  Water.    (Jo.  1911,1919.) 


Cms.  K«SsOb 

Gms.  KsSiQi 

, 

f. 

per  100  Gms. 
HjO. 

SoUd  Phase. 

f. 

per  xoo  Gms. 

SoUd  Phase. 

0 

96.1 

KAO,.aH,0 

S6.I 

234 -5 

K,SA.HW)+3KAOi.HiO 

17 

150. 5 

3KaSA.5H|0 

60 

238.3 

3K.SA-H^ 

20 

ISS-4 

(( 

6S 

245.8 

(( 

25 

165 

f. 

70 

255.2 

<i 

30 

175.7 

If 

75 

268 

4( 

35 

202.4 

"  +K,SA.H^ 

783 

292 

«     +KAQ1 

40 

204.7 

K.SA.H1O 

80 

293.1 

K.SA 

45 

208.6 

ti 

85 

298.5 

u 

SO 

215.2 

M 

90 

312 

M 

55 

227.7 

« 

« 

POTASSIUM  Sodium  THIOSULFATE  KNaS,Os.2H20. 

100  gms.  H2O  dissolve  213.7  gms.  KNaSiOt.2HjO  (a)  at  15®. 
100  gms.  HsO  dissolve  205.3  E^ins.  KNaSt0t.2Hs0  (b)  at  I5^ 

POTASSIUIJ  FluoTITANATB  KsTiF..HsO. 

Solubility  in  Water.    (Marignac,  1866.) 

f.  o".  3'.  6*.  io«. 

Gms.  KjTiFe  per  100  gms.  H2O    0.55    0.67    0.77    0.91 


(Scfawicker.  1889.) 

M 


14  .  ao  . 

1.04      1.28 


(Radaa.  18890 


POTASSIUM  VANADATE  K4V»Oi4.5HiO. 
100  gms.  H|0  dissolve  19.2  gms.  at  17.5^ 

POTASSIUM  ZINC  VANADATE  KZnVsOi4.8HtO. 
100  gms.  HiO  dissolve  0.41  gm.  of  the  salt  (Radan). 

PRASEODYMIUM  CHLORIDE  PrCl.. 

Solubility  in  Water,  Aq.  Hydrochloric  Acm  and  in  PYRroiNB. 

(Matignon,  1906,  1909.) 
Solvent.  t*.  Sp.  Gr.  Sat.  Sol. 

Water  13  i .  687 

Aq.  HCl  13  1.574 

Pyridine         room  temp. 


Gms.  per  loo  Gms.  Sat.  SoL 

50.96  PrCU 
41.05  PrCl8+7.25HCl 
2.iPrCU 


PRASEODYMIUM  GLYCOLATE  Pr,(CsHsOs)i. 

One  liter  water  dissolves  3.578  gms.  Pri(CjH»Os)sat  20*.    (Jantach  ft  Gmnkraut,  •ia-13.) 

PRASEODYMIUM  MOLYBDATE  PnCMoOOt. 

One  liter  water  dissolves  0.0152  gm.  PriCMoOOs  at  23**  and  0.0143  gms.  at  75*. 

(Gutchoock,  1895. 

PRASEODYMIUM  Double  NITRATES 

Solubility  at  16®  in  Conc.  HNOi  of  dj^^  1.325.    Qantscfa,  19x3.) 

Salt.  Pormula. 

Praseodymium  Magnesium  Nitrate   [Pr(N03)6]2Mgs.24HjO 


Gms.  Hydrated 

Salt  per  loo  oc 

Sat.  SolutiQiL. 


tt 
ti 

u 


Nickel  "  "  Nia 

Cobalt  "  "  Cos 

Zinc  "  "  Zns 

Manganese  "  "  Mnj 


It 
tt 
tt 


7.70 
9.28 
12.99 
14.69 
23.40 


569        PRASEODTMIUM  OXALATE 

PRASEODTMIUM  OXALATE  Prs(CsO«),.ioHiO. 

One  liter  HsO  dissolves  0.0007A  gm.  Prs(Ci04)i  at  25°.     (Rimbach  and  Schubert,  1909.) 
100  gms.  aq.  19.4%  HNOi  [a  =  1.116)  dissolve  1.16  gms.  PriCCjO^i  at  I5^ 

(v.  Scheele,  1899.) 

100  gms.  aq.  10.2%  HNOt  (d  =  1.063)  dissolve  0.50  gm.  Prt(C»04)i  at  15°. 

(v.  Scheele,  1899.) 

PRASEODTMIUM  Dimethyl  PHOSPHATE  Pr,[(CH,),P0«]6. 

100  gms.  HsO  dissolve  64.1  gm.  Pr2[(CHt)sP04]«  at  25^.      (Moigan  and  James.  1914.) 

PRASEODTMIUM  SULFATE  Pr,(S04)t. 

Solubility  in  Water.    (Muthmann  and  RdUg,  1898.) 


f. 

Gms.  Pr2(S04)i 
per  100  Gms. 

Solid          «,• 
Phase.        *   ■ 

Gms.  Pr2(S04)3 
per  100  Gms. 

Solid 
Phase. 

Solution. 

Water; 

Solution. 

Water. 

0 

16.5 

19.8 

Pra(S04)i.8HaO  75 

4.0 

4.2 

Pr,(S04)i.8H,0 

18 

12.3 

14. 1 

85 

1-5 

1-55 

Pr,(S04)i.8H,0  + 

3S 

9.4 

10.4 

i« 

Pt4(S04)t.sHaO 

55 

6.6 

71 

95 

I.O 

1. 01 

Pk^SQ|}t.sH|0 

PRASEODTMIUM  SULFONATES 

Solubility  in  Watbr. 


Prafleodymium  Salt  of: 

Biomonitrobenzene  Sulfonic  Add 

Benzene  Sulfonic  Add 
tn  Nitrobenzene  Sulfonic  Add 
tn  Chlorobenzene  Sulfonic  Acid 
Chloronitrobenzene  Sulfonic  Add 

a  Naphthalene  Sulfonic  Add 

1 .5  Nitronaphthalene  Sulfonic  Add 

1.6 

1.7  "  " 


Formula. 

Pr(CA.BrJ^Qi.SQi,M.a)^- 
8H^ 

Pr(CJI.SO,),.9H,0 
Pr(C.H4(NO0SO,l,.6H^ 

PrlC.H«a.SO,J,.9H,0 

Pr(C|H,.SO,JiQi.a,i,3,6)«^ 
X4H,0 

Pr[CioH,SO,],.6H,0 

PrICwHtCNOOSOila.  6B/) 
.9HW) 
.zxHiO 


Gms.  Anhy- 
drous Salt 
per  100  Gms. 
HiO. 

6.08  (Kate& James. '13.) 


Authority. 


55 

33 
12 

25 


.  6      (Hohnbeig.  1907.) 

9 
.6 


<i 


M 


6.1 

0.47 

0.18 

1-3 


u 


M 


M 


« 


PRASEODTMIUM  TUKGSTATE  Pr,(W04)i. 

One  liter  water  dissolves  0.0438  gm.  Prj(W04)s  at  75* 

PBOPIONIC  ACm  CHiCOOH. 


(mtchcock.  1895.) 


Solubility  in  Water,  Determined  by  the  Freezing-point  Method. 

(Faucon,  29x0.) 


fof 

Gms.  QiHsCOOH 

Solidif. 

per 

100  Gms.  Sol. 

-  1-33 

4.98 

—  2.60 

10.  II 

-  3.76 

IS 

—  6.10 

25 

-  7.70 

35.28 

—  9.20 

45.20 

—  10.80 

55 

—  14.20 

65.88 

?>o1id  Phase. 

1.  01 
SoUdif. 

urns.  K^nt^KJ^n.       ^^  pj^ 
per  100  Gms.  Sol.      *~""  ^u«ac 

Ice 

—  17.2 

73.48        Ice 

(i 

—  21 

81.75 

u 

—  29.10 

86.85 

<l 

-29.40 

87.65          "  +CH.C00H 

l( 

—  28.30 

89.12            CH4COOH 

u 

—  26.90 

92 .  40 

it 

-23.90 

97.22                    " 

«( 

-19.30 

100 

Additional  data  for  this  system  are  given  by  Tsakalatos  (1914),  Herz  (1917)  and 
Ball6  (19 10).  The  last-iiamed  investigator  also  determined  the  composition  of 
the  solid  phases  and  explains  the  abnormal  freezing-point  lowering  on  the  basis  of 
production  of  mix-crystals. 

The  ratio  of  distribution  of  propionic  acid  between  water  and  benzene  was 
found  by  King  and  Narracott  {1909)  to  be  1:0.129  at  room  temperature. 


PBOPIONIC  Acm 
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Distribution  of  Propionic  Acid 

Solutions  at  i8°. 

Aq.  Salt  Solution  (a  MoU.  per  Liter). 

between  Ether 

(de  Kokwovaky,  1911 
CtHiCOOH 

AND  Aqueous  Salt 

t.) 

per  zoo  Gc  of :                     « 

Salt.                                   Gma.  Salt  per  zoocc' 

Water  alone 
NaCl                                  11.69 
MgCli                                 19.05 
KNOj                                 20.22 
KCiEUOj                            22.43 

Aq.  Layer  (g). 
1. 170 
0.762 

0.567 
0.972 

1.324 

Ether  Layer  (ffO*^ 

2.305 

2. 543 

3.13s 
2.298 

2.406 

0.50 
0.30 
0.18 
0.42 

0.55 

f  lodoPBOPIONIC  ACID  CHiI.CH,.COOH. 

One  liter  sat.  solution  in  water  contains  80  gms.  CHiICHiCOOH  at  25^ 

(SidgwKk,  19x0.) 
One  liter  sat.  solution  in  i  »  aq.  sodium  /9  iodopropionate  contains  126  gms.  at 

25''.  (Sidgwick.  Z9IO.) 

f  PhenylPBOPIONIC  ACID  (Hydrodnnamic  Acid)  CHi(aH,).CH,COOH. 
Solubility  in  Water  and  in  Aq.  Normal  Sodium  fi  Phenylpropionate. 


Solvent. 


(Sklgwickp  Z9ZO.) 

Gnu.  CHg(CcHi)CHtCOOH  per  Liter  Solution  at: 

A     ■ 


Water 

I  n  aq.  CH,(CJl,)CH,.COONa 


II*.  as*. 

4.80     ;       7.5- 

7.65      172.5  (liquid  layers  formed) 


SoLUBiLrrv  of  fi  Phenylpropionic  Acid  in  Water  and  in  Alcohols. 

(Timofeiew,  1894.) 


AloohoL 

Water 

Methyl  Alcohol 

It 

u 
It 
tt 


Ethyl 

It 


19 
-18.5 

-16 

o 

+19.6 

20 

-18.5 

-16 


Gms.  C^(CcH|)' 

CHtCOOHper 

100  Gms.  Sat. 

Solution. 

0.7 

55.8 

57.6 

66.9 

82.8 

83.8 

46 

48 


AloohoL 


Ethyl  Alcohol 
«  (( 

Propyl  Alcohol 


(f 


tt 


tt 


tt 
ft 
tt 


Isobutyl  Alcohol 


f. 

+19.6 

20 
-18. 5 
-16 
+19.6 

20 

19.6 


Gms.CH«(aH|) 

CBtCOOHDer 

100  Gms.  Sat. 

Solution. 

77.2 
78.8 

3S 

39 
73.4 
73.9 
67.3 


Solubility  of  fi  Phenylpropionic  Acid  in  Several  Solvents. 

(Hers  and  Rathmann,  19x3.) 

CH,(CJI0CH,.COOH  CHt(Caii)CH|COOH 
SolvenL                             ^  V^-                           Solvent.  i*trUta. 

Mols.         Gms.  Mols.         Gms. 

Chloroform  5 .  444    817.2    Tetrachloro  Ethylene    4.725    709 . 2 

Carbon  Tetrachloride    4.604    691.  i    Tetrachloro  Ethane       5.430    815.  i 
Trichloro  Ethylene        5 .  140    771.6    Pentachloro  Ethane       5 .  019    753 . 4 

P  Phenyl  DibromoPBOPIONIC  ACID  C,HiBri(C.Hs)COOH. 

100  cc.  sat .  sol.  in  carbon  tetrachloride  contain  o.  1 24  gm.  acid  at  26^.  (De  Jong.  19094 
100  cc.  sat.  sol.  in  petroleum  ether  contain  0.072  gm.  acid  at  26^  " 

PhenylPBOPIOLIC  ACID  C*H,C  :  C.COOH. 

Solubility  in  Several  Solvents.   (Hers  and  Rathmann,  19x3.) 

QH»C:C  CCX)H  QH.C:C.COOH 

Solvent.  per  Liter.  Solvent.  paUter. 


Mols.        Gms.  Mols.        Gms. 

Chloroform  o .  789  11 5 .  30    Tetrachloro  Ethylene  o .  3  24    47 .  34 

Carbon  Tetrachloride    0.227    33.16    Tetrachloro  Ethane  0.718  104.90 

Trichloro  Ethylene        0.382    55.82    Pentachloro  Ethane  0.410    5991 

PBOPIONIC  ALDEHYDE  C,H»COH. 

100  gnu.  HsO  dissolve  16  gms.  aldehyde  at  20^.  (Vaabel,  1899.) 
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PBOPIONITRILE  CsHtCN. 

Solubility  in  Water. 
Synthetic  method  used.    See  Note,  p.  i6. 

Wt.  per  cent  CgHsCN  in: 


PBOPIOIOTBILE 


(Rothmund,  1898.) 


40 

50 
60 

70 

80 

90 


Aq. 
Layer. 

10. 7 

II. 6 
12.7 

13-2 
14.9 
17.6 


Layer. 
92.1 

90.5 
88.5 

86.1 

83 -4 
80. a 


Wt.  per  cent  CjHgCN  in: 


•9S 
icx> 

no 


Aq. 
Layer. 

19.6 

22.4 

26.0 

32  o 


113 . 1  (exit.  temp. )    48 . 3 


C2H5CN 

Layer. 
78.0 

75  S 
72.1 

66.5 


PBOPYL   AOETATE,    Butyrate  and  Propionate. 

Solubility  op  Each  in  Aqueous  Alcohol  Mixtures. 

(Bancroft  —  Phys.  Rev.  3,  905,  '95,  calc.  from  Pfeiffer.) 


cc.  Alco- 
hol in 

CC.  HsO  Add 

ed  to  Cause  S 

eparation*  in: 

CC.  Alco- 
hol in 

CC.  H2O  Added  to  cause  Separation*  la» 

A 

P.  Ace- 

P. Buty- 

P. Propio- 

P. Ace- 

  •     ■                             -^ 

P.Buty-           P.Propio- 

Mixture. 

tate. 

rate. 

nate. 

Mixture. 

tate. 

rate.                  nate. 

3 

4-50 

1. 19 

1 58 

21 

58  71 

19.68       .      27.83 

6 

10. 48 

3   55 

470 

24 

00 

23  •  72         33 

•75 

9 

17.80 

6.13 

8-35 

30 

32.10         47 

IS 

13 

26.00 

9  05 

12-54 

36 

41  55         63 

18 

IS 

35  63 

12.31 

17  IS 

42 

51.60         83. 

05 

18 

47  SO 

15.90 

23.37 

48 

62.40        107. 

46 

*    .i^     TT_ 

f\  _  jj_j  A 

.aI M 

54 
.J  _i •_ 

.    .                  r 

73  85 

1    • 

•1    .^  • 

and  3  CC.  portions  of  propyl  acetate,  butyrate  and  propionate 

Solubility  op  Propyl  Acetate,  Formate,  and  Propionate  in  Water. 

(Traube,  1884.) 


100  CC.  HjO  dissolve  1.7  gms.  propyl  acetate  at  22". 
100  CC.  HiO  dissolve  2.1  gms.  propyl  formate  at  22^. 
100  CC.  HtO  dissolve  0.6  cc.  propyl  propionate  at  25*^. 


(Bancroft,  1895.) 


PROPYL  ALCOHOL  C1H7OH. 

Freezing-point  data  (solubilities,  see  footnote,  p.  i)  for  mixtures  of  propyl 
alcohol  and  water  are  given  by  Pickering  (1893).  Results  for  mixtures  of  iso- 
propyl  alcohol  and  water  are  given  by  Dreyer  (1913). 

100  gms.  sat.  solution  of  propyl  alcohol  in  liquid  carbon  dioxide  contain  36.5 
gms.  CiHtOH  at  —24®  and  57.5  gms.  at  —30®.  (BUchncr,  1905-06.) 

MisciBiLiTY  of  Propyl  Alcohol  with  Mixtures  of  Chloroform  and 

Water  at  o". 

(Bonner,  19x0.) 

See  Notes,  pp.  14  and  287. 


(Composition  of  Homogeneous  Mixtures. 


Composition  of  Homogeneous  Mixtures. 

A 


Gms.  CH(n«.  Gms.  HsO. 
0.977        0.023 


0.926 

0.90 

0.80 

0.70 

0.60 


0.074 

O.IO 

0.20 

0.30 

0.40 


Gms. 
CHjOH. 

0.304 
0.631 

0.76 

1.06 

1.20 

1.30 


Sp.  Gr.  of 
Mixture. 

1.28 

1. 13 
I. II 

1.04 

1. 01 

0.98 


Gms.  CHCI3.    Gms.  HsO. 
0.500        0.50 


Gms.         Sp.  Gr.  of 
Mixture. 


0-394 
0.293 

0.194 

0.097 

0.030 


0.606 
0.707 
0.806 
0.903 
0.97 


COItOH. 

1-34 
1.32 

1.235 

0.996 

0.672 

0.39 


0.97 
0.98 
0.96 

0.95 
0.97 

0.97 


PBOFYL  ALCOHOL 
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MisciBiLiTY  OF  Propyl  Alcohol  at  o®  with  Mixtures  of: 


Carbon  Tetrachloride  and  Water. 

(BoDoer,  19x0.) 
Composition  of  Homogeneous  Mixtures. 


Gnu.  CCI4.    Gms.  H|0 
0.975         0.025 


0.931 
0.90 

0.80 

0.70 

0.60 

0.499 

0.40 

0.30 

*0.25 

0.194 

O.IOO 

0.013 


0.069 

O.IO 

0.20 
0.30 
0.40 

0.501 

0.60 
0.70 

0.75 
0.806 

0.90 

0.987 


See  Notes,  pp.  14 


Cms. 
C,H^H. 

0.317 
0.536 
0.65 
0.949 
1. 12 
1.20 
1.234 
I.  195 

113 
1.06 

0.912 

0.68 

0.3S4 
and  287. 


Sp.  Or.  of 
Mixture. 

I-3I 
1. 17 

1. 14 
1.07 
1.02 
0.99 
0.98 
0.97 
0.96 

•  •   • 

0.96 
0.96 
0.96 


Ethyl  Bromide  and  Water. 

(Bonner,  19x0.) 
Composition  of  Homogeneous  Mixtures. 


-JL. 


Gms. 
C»H»Br. 

0.941 
0.912 
0.90 
0.80 
0.70 
0.60 
0.491 
0.40 
0.30 
0.20 
0.14 
O.IO 
"0.023 


Gms^HiO. 

0.039 

0.088 

O.IO 

0.20 

0.30 

0.40 

0.509 
0.60 

0.70 

0.80 

0.86 

0.90 

0.977 


Gms. 
CtH^H. 

0.367 

0.615 

0.64 

0.85 

I 

1.09 

1. 124 

1. 10 

0.90 

0.81 

0.671 

0.56 

0.227 


Sp.  Gr.  of 
Mixture. 

I.  21 

I. II 

I.  ID 

lOS 

1.02 

I 

0.98 

0.97 

0.96 

0.96 

0.96 

0.97 

0.99 


MisciBiLiTY  OF  Propyl  Alcohol  at  o*  with  Mixtures  of: 


Bromobenzene  and  Water.    (Bonner,  19x0.) 
Composition  of  Homogeneous  Mixtures. 


Bromotoluene  and  Water.  (Bonner,  X910O 

Composition  of  Homogeneous  Mixtures. 


Gms.  C|H|Br.  Gms.  H^ 

0.983  0.017 

0.909  0.091 

Ct.90  O.IO 

0.80  0.20 

0.70  0.30 

0.60  0.40 

0.50  0.50 

0.40  0.60 

0.30  0.70 

0.20  0.80 

O.IO  0.90 

0.021  0.979 

See  Notes,  pp.  14 


Gms. 
COItOH. 

0.186 

0.56 

0.58 

0.87 

1.05 

1. 19 
1. 19 
1.09 

0.93 
0.71 

0.457 

and  287. 


Sp.  Gr.  of 
Mixture. 

1.29 
I. II 
I. II 
1.05 
1.02 
I 

0.97 

0.97 

0.95 

0.95 
0.96 

0.98 


Gms. 
CeHiCHsBr. 

0.968 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

*o.25 
0.20 

O.IO 

0.013 


Gins.H^. 

0.032 

O.IO 

0.20 

0.30 

0.40 

0.50 

0.60 

0.70 

0.75 
0.80 

0.90 

0.987 


Gms. 
COIiOH. 

^.  Gr.  o£ 

Mixture. 

0.252 

1.23 

0.52 

I. II 

0.78 
0.96 

1.03 
I.OI 

1.07 

0.99 

1. 13 
1. 13 

0.97 
0.96 

1.03   . 

0.9s 

0.97 

«    •    • 

0.90 

0.94 

0.72 
0.424 

0.9s 
0.96 

Distribution  of  Propyl  Alcohol  between  Water  and  Cotton-sebd 

Oil  at  25®. 

(Wroth  and  Reid,  1916.) 

Gms.  C^HtOH  per  100  cc.: 


Gms.  C1H7OH  per  100  cc. 


Oil  Layer. 
1.447 
1-475 
1.503 


Ratio. 


Ratio. 


H,0  Layer.  Oil  Layer.  H,0  Layer. 

8. 112  5.60  1. 516  10.07  6.64 

8.897  6.10  1.576  10.49  6.65 

9.809  6.53  1.694  10.41  6.14 

Data  for  systems  composed  of  normal  propyl  alcohol,  water  and  various  in- 
organic salts  are  given  by  Timmermans,  1907. 


PBOPYLAMINE  CHs.CHi.CH,.NH,. 

The  solubility  of  propylamine  in  water  at  60°,  deterinined  by  an  aspiration 
method  using  an  inaifferent  gas,  is  191  when  expressed  in  terms  of  the  Bunsen 
absorption  coefficient  fi  (see  p.  227)  and  /m  »  233  when  expressed  in  terms  of  the 
Ostwald  solubility  expression.  (Dpyer,  1890.) 
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PROPYL  AMINB8 


Freezing-point  data  for  mixtures  of  propylamine  and  water,  isopropylamine 
and  water  and  for  dipropylamine  and  water  are  given  by  Pickering  (1893). 


Distribution  of  Propylamines  between  Water 

AND  Toluene. 

(Moore  and  Wuunill,  191 

a.) 

Results  at  I8^ 

Results  at  25"*. 

Results  at  32.35". 

Gm.  Equiv. 

Gm.  Equiv. 

Gm.  Equiv. 

Amine. 

Amine  per      Partition 

Amine  per 

Partition 

Amine  per          Partition 

Liter  of  Aq.        Coef . 

Liter  of  Aq. 

Coef. 

Liter  of  Aq.            Coef. 

Layer. 

Layer. 

Layer. 

Propylamine 

00973     S-434 

0.03837 

4.470 

0.0602        3. 311 

<( 

0.0928    5.439 

0.04300 

4.470 

0.0578        3.317 

Dipropylamine 

0.0764    0.1185 

0.0722 

0.0769 

O.OI168      0.05802 

f           (( 

0.0794    0.1188 

0.0681 

0.0771 

0. 01 199      0.0579s 

Tripropylamine 

0.0003    0.003 

•  •  • 

•    •    • 

•    .    a                                 ... 

PROPYLAMINE  HYDROCHLORIDE  «  NHs(C,H7).HCl. 

100  gms.  HiO  dissolve  278.2  gms.  N  HsCCsHt)  .HCl  at  25".       (Peddle  and  Turner,  1913.) 
100  gms.  CHCU  dissolve  5.26  gms.  NH2(CtH7).HCl  at  25^    (Peddle and  Turner,  19x3.) 

DiPROPYL  AMINB  HYDROCHLORIDE  NH(CsH7)s.HCl. 

100  gms.  HsO  dissolve  165.3  gms.  NH  (CtH7)s.HCl  at  25".       (Peddle'and Turner,  19x3.) 
100  gms.  CHCla  dissolve  47.24  gms.  NH(CtH7)s.HCl  at  25^  (Peddle  and  Turner,  X913.) 


PROPYL  CHLORIDE, 

Bromide,  etc. 

Solubility  in  Water. 

(Rex,  1906.) 

Ptopyl  Compound. 

' 

Gruns  P. 

Compound  per  xoo  Gms.  HsO  at: 

XO*.                ao*. 

30*. 

CH,CH,CH,C1  (normal) 
CHjCHjCH^r      " 
CHjCHjCHJ 
(CH3),CHC1  (iso) 
(CH3),CHBr    " 
(CH3),CHI      " 

0.376 
0298 
0114 
0.440 
0.418 
0.167 

0.323          0.272 
0.263          0.245 
0103          0.107 

0363          0.305 
0365          0.318 
0 .  143          0 .  140 

0.277 
0.247 
0103 

0304 
0318 

0.134 

FROPYLBMB  CiH.. 

Solubility  in  Water. 

(Than,  x86a.) 

• 

0 
5 

0.4465 
0.3493 

0.0834 
0.06504 

10 

0.2796 

0.0519 

IS 

0.2366 

0.0437 

20 

0.2205 

0.0405 

For  values  of  fi  and  q, 

see  Ethane,  p.  285. 

CieHio 

Solubility  in  Toluene  and  in  Absolute  Alcohol. 

100  gms.  toluene  dissolve  16.54  S™s.  pyrene  at  18^. 

100  gms.  absolute  alcohol  dissolve  1.37  gms.  pyrene  at  lo**  and  3.08  gms.  at 
b.  pt. 


FrazDDix 
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PTRXDINl  CH  <  (CH.CH),  >  N. 

Solubility  in  Water,  DETERiaNED  by  the  Frebzing-foint  Method. 

(Average  curve  Irom  results  of  Pickering  (1893)  and  Baud  (1909.) 


f.of 

Cms. 
CAN  per  Solid 

fof 

Solidi. 

fication. 

Gms. 
CftHtNper  Solid 

OUllUl* 

xooGms.  Phase. 
Mixture. 

xooGms.  Phase 
Mixture. 

0 

0           Ice 

—  10 

58. s    i« 

—  I 

75        " 

-12. S 

62 

—  2 

17 

-IS 

64s    " 

-3 

28 

—  20 

68 

-4 

37  S      " 

-25 

71 

-s 

435      " 

-30 

73 -S      " 

-6 

48 

-40 

78 

-8 

54 

-SO 

81. s  .    " 

fof 
Solidi. 

Gnu. 
CAN  per 

Solid 

100  Gms. 

Phase. 

fication. 

MiztuR. 

-60 

84     loe 

-6s 

Eutec.    8s 

"+C«N 

-60 

87 

caN 

-55 

89 

M 

-SO 

92 

u 

-45 

95 

M 

-40 

97 

M 

—38  m.  pt.  100  " 

Timmermans  (19 12)  is  reported  to  have  made  determinations  on  the  above 
systems  but  the  original  paper  could  not  be  located. 

Baud  also  gives  £ita  for  the  densities  of  pjrridine  +  water  mixtures. 

Distribution  of  Pyridine  between  Water  and  Benzene. 


At  Room  Temperature. 

(v.  Georgievics,  1915.) 
Gms.  CiHiN  per 

At  25^ 

(Hantach  and  Sebaldt,  1899.) 

Mols.  CiHiN  per  Liter. 

f ^                        \ 

Aq.  Layer.              C«H«  Layer. 

0.00148              0.00436 
0.00076              0.00226 

llmfit% 

as  CC.H9O  Layer. 
0.0617 
0.0958 

75  ccCiHc  Layer. 

0.4733 
0.7631 

■ 

0.339 
0.339 

0.1549 
0.2432 

1.2249 
2.0096 

0.00038 
0.000208 

O.OOIIO 
0.000546 

0-34S 
0.381 

0.3297 
0.723 

1. 147 

2.6553 

S-4IS9 
9.878 

(at 
(at 

S-S^) 
So°) 

O.OOOII2 
0.000456 
0.000314 

0.000274 
0.000928 
0.001088 

0.413 
0.491 

0.289 

Distribution  of  Pyridine  between  Water  and  Toluene. 

(Hantzsch  and  Vagt,  z9oz.) 
At  25®.  At  Various  Temperatures. 


Mols.  QH|N  per  Liter. 

A, 

Ratio. 

f. 

Mols.  C|H»N  per  Liter. 

Ratio. 

Aq.  Layer.  CcHtCHa  Layer. 

Aq.  Layer. 

CfHcCH,  Layer. 

0.0517          O.II29 

0.458 

0 

0.0168 

0.0201 

0.840 

0.0261          0.0559 

0.466 

10 

0.0135 

0.0215 

0.627 

0.0132         0.0275 

0.481 

20 

O.OIII 

0.0228 

0.529 

0.0067          0.0137 

0.496 

30 

0.0108 

0.0234 

0.461 

0.0033          0.0066 

o.SSi 

40 

O.OIOI 

0.0245 

O.41I 

0.0019         0.0034 

0.629 

SO 

0.0096 

0.0252 

0.380 

o.ooii       0.0017 

0.647 

70 

0.0085 

0.0263 

0.324 

0.0007        O.OOIO 

0.696 

90 

0.0082 

0.0266 

0.307 

Data  for  systems  comp 

osed  of  p\ 

ridine,  water  and  various  inoreamc 

:  salts  are 

given  by  Timmermans,  1907. 

Methyl  PYRIDINES 

D^tta  for  the  reciprocal  solubility  of  5  methyl  pyridine  {^  fi  picoline)  and 
water,  2.6  dimethyl  pyridine  ( =  2.6  lutidme)  and  water,  methyl  pyridine  {—  y 
picoline)  zinc  chloride  and  water,  methyl  pyridine  zinc  chloride  and  each  of  the 
following  alcohols;  methyl,  ethyl,  propyl,  isobutyl,  isoamyl,  cetyl  and  methyl 
hexylcarbinol,  determined  by  the  synthetic  method  (see  Note,  p.  16),  are  given  by 
Flaschner  (1909) .    See  also  p.  262,  for  2.4.6  trimethyl  pyridine  (collidine)  and  water. 
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PYRIDINE 


PTBIDINAMINO  SUCCINIC  ACIDS. 

lOO  gms.  HsO  dissolve  1.67  gms.  of  the  d  compound,  1.64  gms  of  the  /  com- 
pound and  1.68  gms.  of  the  dl  compound  at  18^.  (Lutz,  19x0.) 

PYBOCATECHOL  o  C«H4(0H)t. 

100  gms.  HiO  dissolve  45.x  gms.  G«H4(0H)s  at  20*^.  (VaubeU  1899.) 

100  gms.  pyridine  dissolve  an  unlimited  amount  of  CeH4(0H)s  at  20^.  (Dehn,  19x7.) 
100  gms.  aq.  50%  pyridine  dissolve  loi  +  gms.  of  CeHiCOHji  at  20-25*.       " 

F.-pt.  data  for  pyrocatechol  -|-  resorcinol  are  given  by  Jaeger  (1907). 

PYBOQALLOL  C«H,(OH),  i,  2,  3* 

Solubility  in  Water,  etc. 
(U.  s.  p.  vni.) 

100  gms.  water  dissolve  62.5  gms.  CeHt(OH)t  at  25*. 
100  gms.  alcohol  dissolve  100  gms.  CeHt(OH)i  at  25^ 
100  gms.  ether  dissolve  90.9  gms.  CeHs(OH)t  at  25  . 

Dimethyl  PYRONE  CrHsOt. 

Freezing-point  data  for  mixtures  of  dimethyl  pyrone  and  each  of  the  following 
compounds:  salicylic  acid,  o,  m,  p  and  a  toluic  acids  and  trinitrotoluene  are  given 
by  Kendall  (1914a).  Results  for  mixtures  of  dimethyl  pyrone  and  sulfuric  acid 
are  given  by  Kendall  and  Carpenter  (191 4). 


QUINHYDRONE  CeH40s.CeH4(OH),. 

Data  for  the  solubility  and  dissociation  of  quinhydrone  in  water  at  25^ 
given  by  Luther  and  Leubner  (19 12). 

QUINIDINE  C»Hi4NsO,.  ?H,0. 

Solubility  in  Several  Solvents. 


are 


Solvent.  t*. 

Water  18-22 

Water  25 

Ethyl  Alcohol  (95%)  20 

Ethyl  Alcohol  25 

Methyl  Alcohol  25 

Benzene  25 

Benzene  18-22 

Carbon  Tetrachloride  18-22 

Chloroform  18-22 

Chloroform  25 

Ether  {d  =  0.72)  18-22 

Ether  sat.  with  HiO  18-22 

HsO  sat.  with  Ether  18-22 

Ethyl  Acetate  18-22 

Pet.  Ether  (b.  pt.  S9**-64**)  18-22 

I  vol.  C2H60H-h4  vols.  CHCU  25 

I  vol.  C»H*0H+4  vols.  C«H«  25 

I  vol.  CH1OH4-4  vols.  CHCU  25 

I  vol.  CHiOH-h4  vols.  CeHe  25 

QUINIDINE  SALTS 


Gms.  C»Hm  N|Oi  per  100. 

/ * V 

Gms.  Solvent,   cc.  Solvent. 

0.020  ...  (MiUler,  1903.) 


Authority. 


2 
O 

I 


2.45 

0557 
100+ 

•   •  • 

0.78 

1.63 

0.031 

1.76 

0.024 


25 


0145    (Schaefer,  19x0.) 

(Wherry  &  Yanovaky,  1918.) 
(Scbaefer,  19x3.) 


22 

66 
19 


CI 


33 
12. s 

25 
6.6 


(MOUer,  1903.) 

u 
u 

(Schaefer,  19x3.) 
(MOUer,  X903.) 

M 
If 
« 

(Schaefer,  1913.) 

M 
M 
M 


'  Quinidine  Salt. 

Q.  Hydrobromide 
Q.  Hydrochloride 
Q.  Hydroiodide 
Q.  Salicylate 


Solubility  in  W.\ter  at  25®. 

(Schaefer,  19x0.) 

Gms.  Salt  per 
xoo  Gms.  HaO. 

0.526 

1. 160 

0.082 


0.060 


Quinidme  Salt. 

Q.  Sulfate 
(3.  Tannate 
(2.  Tartrate 
(J.  Bitartrate 


Gms.  Salt  per 
100  Gms.  H4O. 

1.05 

0.0477 

2.86 

0.323 


QUnnDINE  SULFATE 
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Solubility  of  Quinidinb  Sulfate  in  Several  Solvents  at  25^ 

(Schaefer,  19x3.) 


Solvent. 

Ethyl  Alcohol 
Methyl  Alcohol 
Chloroform 
Benzene 


Gmfl.  Q.  Sulfate 

per  xoocc. 

Solvent. 

S 
40 

8-33 
Insol. 


I  vol.  CH,OH+4  vols.  CHCIj 
I  vol.  C»H80H-|-4  vols.  CeHe 
I  vol.  CHiOH+4  vols.  CHCU 
I  vol.  CHiOH-l-4  vols.  CiEU 


Gms.  Q.  Sulfate 

per  100  oc 

Solvent. 

33-3 

833 

33.3 
20 


QUININl  C»HMNtOt.3HiO. 


Solubility  in  Several  Solvents. 


Solvent 


Water 


Ethyl  Alcohol 


u 
It 


u 
it 


Methyl  Alcohol 
Benzene 


u 
u 


Anilme 

Carbon  Tetrachloride 

Chloroform 


it 


u 
tt 


Diethylamine 
Ether 

(^=0.72) 
sat.  with  HsO 
HjO  sat.  with  Ether 
Ethyl  Acetate 
Petroleum  Ether  (b. 

pt.  59''-64**) 
Oil  of  Sesame 
Glycerol 
Piperidine 
Pjrridine 

Aq.  50%  Pyridine 
7.65  gms.  HsBOs  per  100 

cc.  aq.  50%  Glycerol 
15.3  gms.  HsBOs  per  100 

cc.  aq.  50%  Glycerol 


r. 

18-22 
80 

20 

25 

25 

20 

25 

20 
18-22 
20 
20 

25 

18-22 
20 

25 

18-22 
18-22 
18-22 
18-22 

18-28 

20 

25 

20 
20 

20-25 

room 
temp, 
room 
temp. 


AnhvdrouB  Quinine 
Gms.  pet  100. 

Gms. 
Solvent. 

0.051 

0.057 

0.123 
100 
166.6 


cc. 
Solvent. 


0.033 


Hvdrated 

Quinine 

Gms.  per  100 


B.  per 

».  Solv 


Authority. 


1333 
66.6 

0.55 


Gms.  Solvent. 

0.0574  (MQller,  1903.) 

0.065    (U.  S.  P.;  Scbaefer.  19x0.) 

0.129    (U.S.  P.) 

(Wheny  and  Yanovsky,  1918.) 
166.6        (U.S.  P.) 

(Schaefer,  19x3.) 


0.5 

1-7 
14.5 

0.54 
50-52.6 
100+ 

57 
22.2 

0.876 

2.8 

0.085 

24.7 

0.021 

•   •   • 

0.633 
119 

lOI 

59.4 
20 

40 


0.205 

(Schaefer;  MttUer,  X903.) 

•   •  • 

(Wheny  and  Yanovaky,  Z9x&) 

•   •   • 

(MQller,  1903.) 

•    •    • 

(ScholU,  19x2.) 

0.204 

(Gori,  19x3;  MttUer,  1903.) 

62.5 

(Schaefer,  X913;  U.  S.  PO 

100+ 

(MQUer,  1903.) 

•   •   • 

(Scholtz,  19x2.) 

76.9 

(U.  S.  P.) 

1.62 

(MQlier,  1903.) 

5.62 

u 

0.067 

«c 

4.65 

M 

If 


0.0453 


o.oio 

0.053    (Zaki,  19x0.) 
o .  472    (U.  S.  P.;  Ossendowiki,  1907.) 
(Scholtz,  191 2.) 


tt 


(Dehn,  19x7.) 

(Baroni  and  Baxlinetto,  I9xz0 


u 


Solubility  of  Quinine  in  Benzene,  Determined  by  the  Synthetic 

(Sealed  Tube)  Method. 

(van  Itexson-Rotgans,  19x4.) 


f. 

Wt.  % 
(Quinine. 

Solid  Phase. 

f. 

(X^iS.   SoUd  Phase. 

f. 

(^[wS.  Solid  Ph.« 

54 

0 

CA 

53-5 

4.81 

137 

80         (;»HMN/3b 

5.3* 

■   •   • 

"  + 

63 

6 .  09  Mixed  phase. 

142 

83.04 

17 

0.72 

C»HmNA.CA 

91 

30 .  01      probably  a 

146 

85.26          « 

29 

1.48 

<( 

102 

43 . 4        colloid  or  sol- 

152 

87.44 

38.5 

2.36 

(• 

104.5 

45 . 9        ution  of  high 

158.5 

91.4 

49 

5.22 

"  unsUUe 

109 

51.8        viscosity. 

166 

9502           *• 

d=70 

28.9 

M              U 

130 

75-46 
•  Eutec 

174.7 

100                •• 
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Solubility  of  Quinine  in  Aqueous  Solutions  of  Caustic  Alkalies. 

(Doumer  and  Derauz,  1895.) 

Method.  —  A  one  per  cent  solution  of  quinine  sulfate,  containing  a  very 
small  amount  of  HCl,  was  gradually  added  to  200  cc.  portions  of  the  caustic 
alkali  solutions  of  the  various  concentrations  stated,  and  the  point  noted  at  which 
a  precipitate  of  the  appearance  corresponding  to  that  of  i  cc.  of  milk  in  100  cc. 
of  water,  remained  undissolved. 


In  Aq. 

Ammonia. 

A 

In  Aq.  Sodium  Hydroxide. 

In  Aq.  Pot 

:.  Hydroxide. 

Gms.NHi 

Cms.  Anhydrous 

Gnuu  NaOH 

Cms.  Anhydrous 

Gms.  KOH 

Gnu.  Anhydrous 

per  300  cc. 

Quinine 

per  300  cc. 

Quinine 

per  300  cc. 

Qtiinine 

Solutioa. 

Dissolved. 

Solution. 

Dissolved. 

Solution. 

Dissolved. 

0.52 

0.084 

0.007 

0.092 

0.612 

0.088 

0.65 

0.084 

0.012 

0.091 

1. 512 

0.082 

4. 59 

0.096 

0.740 

0.090 

3.456 

0.068 

13.08 

0.122 

2.160 

0.079 

10.944 

0.039 

18.88 

0.144 

3.188 

0.056 

44.704 

0.006 

25.19 

0.174 

6.172 

0.044 

35.79 

0.184 

8.537 
17.074 

0.021 
0.015 

Solubility  of  Quinine  Salts  in  Water. 

(Regnault  and  Willejean,  1887.) 


Salt. 

r.  • 

Gms.  Salt  per 
zoo  Gms.  H|0. 

Salt. 

r. 

Gms.  Salt  per 
100  Gms.  H|0< 

Brom  Hydrate  (basic) 

14 

2.06 

Salicylate  (basic) 

15 

0.114 

"           (neutral) 

12 

12.33 

Sulfate 

14 

0.139 

«                 II 

14 

13.19 

(1              II 

16 

0.153 

<i                 II 

16 

14.79 

II               ft 

18 

0.160 

II                 i< 

15 

14.20 

"       (neutral) 

15 

8.50 

Chlor  Hydrate  (basic) 

12 

3.80 

II            II 

17 

8.90 

11                 II 

14 

4.14 

ft            II 

18 

9.62 

ti                II 

15 

4.25 

Valerate  (ba.sic) 

12- 

16       2.59 

Lactate  (basic) 

15 

10.03 

II           II 

37 

16.18 

Solubility  of  Quinine  Salts  in  Water  at  25*. 

(Schaefer,  zQio.) 


Salt. 

• 

Gms.  Salt  per 
zoo  Gms.  HiO. 

Salt. 

Gms.  Salt  per 
100  Gms.  H«0* 

Acetate 

2 

Hypophosphite 

2.85 

Anisol 

0.042 

Lactate,  ba.sic 

16.6 

Arsenate 

0.154 

Nitrate 

1-43 

Benzoate 

0.278 

Oxalate 

0.071 

Bihydrobromide 

20 

Phosphate 

0.125 

Bihydrochloride 

143  (133) 

Picrate 

0.029 

Bihydrochloride  +  Urea 

100 

Quinate 

28.6 

Bisulfate 

11.78 
77  (50) 

Salicylate 

0.048 

Chlorhydrosulfate 

Sulfate 

0.143 

Chromate 

0.032 

Bisulfoguiacolate 

200 

Citrate 

0.121  (0. 

083) 

Sulfophenate 

0.4 

Glycerophosphate,  basic 

0.1 1 78  (insol.) 

Urate 

0.182 

Hydrobromide 

2-33 

Phenylsulfate 

0.147 

HydrocJiloride 

4.76 

Tartrate     . 

0.105 
o.o5(*) 

Hydroferrocjranide 

0.05 

Tannate 

Hydroiodide 

0.49 

'  InsoL 

Valerate 

1.25 

It  is  pointed  out  that  different  values  for  the  solubility  may  be  obtained  de- 
pending on  the  method  used  for  preparing  the  saturated  solution. 

Results  in  parentheses  are  by  Squire  and  Caines  (1905),  and  are  for  15^-20^ 
instead  of  25®. 
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Solubility  op  Quinine  Salts  in  Several  Solvents. 

(Phe^  and  Palmer,  19x7.) 


%#  _.. 

Solubility.  Paits  per  xoo  Parts  Solvent  in: 

Salt. 

M.  pt. 

(uncorr.) 

r- 
CCI4. 

CHCL. 
(Alcohol  free). 

Ethyl  AceUte  (Alcohol  free). 
Cold.                   Hot. 

Quinine  racemic  lactate 

165.5 

0.00715 

28.6 

0.286 

3-33 

d  lactate 

175 

O.OIII 

k    •    • 

0.25 

/       " 

171 

0.00476 

0.20 

formate 

110-113 

0.00625 

acetate 

124-126 

0.05 

propionate 
butyrate 

IIO-III 

0.238 

77-5 

4 

succinate 

192 

O.OOI 

o!4 

tartrate 

202.5 

0.0004 

00333 

malate 

177. 5 

0.0008 

0.5 

citrate 

183-5 

0.00167 

0.0833 

sulfate 

214 

0.0025 

0 

0333 

0.00715 

0.0133 

Quintozime  lactate 

•  •  • 

O.II 

t    m 

1 

•    •   • 

•  •  • 

Saturation  was  obtained  by  shaking  at  intervals  by  hand,  during  72  hours. 
In  case  of  the  determination  at  "hot,  the  solutions  were  boiled  under  a  reflux 
condenser  for  18  hours. 


QUININB  HYDROCHLORIDE  C»Hi4NsOs.HCl«2HsO. 

Solubility  in  Aqueous  Salt  Solutions  at  i6*. 

(Tarugi,  1914) 

The  determinations  were  made  bv  adding  an  aqueous  solution  of  quinine 
hydrochloride  to  the  aqueous  salt  solution  until  turbidity  occurred.  From  the 
volumes  involved,  the  solubility  per  100  cc.  was  calculated. 


In  Aq.  NaCl. 

Gms.  per  100  cc.  Sol. 

'  NaCl.  Q.HCI.' 

2 .  02  2.6 

2.49  1.94 

3.40  1.22 

8.34  0.54 

11.40  0.205 

15.56  0.140 

19.83  0.085 


In  Aq.  NaNO,. 

Gms.  per  loo  cc.  Sol. 

NaNO,.  Q.HCl. 

0.677  2.85 

0 .  970  1 . 96 

2.008  0.67 

3.6^  0.43 

9.31  0.292 

19.12  0.168 

31.78  0.0663 


In  Aq.KCl. 

Gms.  per  100  cc.  Sol. 
^"KCT         Q.HC1. 

2.63  2.545 

3  1.882 

5.57  0.804 

8.26  0.531 

10.42  0.407 

17.87  0.205 

25.74  0.0997 


In  Aq.  CaClt. 

Gms.  per  xoo  cc.  Sol. 


CaCl,. 

6.37 
7  03 

7-75 
7.96 

34  42 


Q.HCl. 
1.028 

0.951 
0.879 

0.765 

0.183 


fi 
If 


(Squire  and 
Cainea, 
190S.) 


100  cc.  90%  alcohol  dissolve  20  gms.  Q.  bihydrochloride  at  i5*-20*. 

chloroform         "       14.3    " 

90%  alcohol      "       14.3    *'    Q.hydrochlorosulfateatI5**-20^ 

"  "         0.5    "    Q.  glycerophosphate  at  1 5*^-20**. 

100  gms.  HiO  dissolve  1.3  gms.  anhydrous  Q.  glycerophosphate  at  100^. 

(Rogier  and  Fiore,  1913.) 

QUININE  SALICYLATE  C»H24N,0,.C6H4(OH;COOH.2HsO. 

Solubility  in  Aqueous  Alcohol  at  25®. 

(Seidell,  1909, 19x0.) 


in 


Wt.  % 
H»0H 

vent. 

o 
10 
20 

30 
40 

SO 


^of 
Sat.  SoL 

0.999 
0.982 
0.966 
0.952 

0.935 
0.916 


Gms.  Q.  Sal. 

2H1O  per  xoo 
Gms.  Sat.  Sol 
0.065 
0.080 
0.200 
0.48 
I 
1.70 


aH»o6 

in  Solvent. 

(fa  of 
Sat.  Sol. 

Gms.  Q.  Sal. 
aHsG  per  too 
Gms.  Sat.  SoL 

60 

0.896 

2.4s 

70 

0.876 

325 

80 

0.854 

4.20 

90 

0.832 

4.71 

92.3 

0.826 

463 

100 

0.797 

3.15 

579  QUININE  SULF4TK 

Solubility  of  Quinine  Sulfate  in  Several  Solvents  at  25^ 

(Schaefer,  1913.) 

Solvent.  pSToo^„^§S;,^„t.  Solvent.  pSToo^.l2&JSt. 

Ethyl  Alcohol  0.4  i  vol.  CjH»OH4-4  vols.  CHCIj  12.5 

Methyl  Alcohol  3.12  i  vol.  C1H6OH+4  vols.  CeHe  o .  53 

Chlorofonn  o.  27  i  vol.  CH|0HH-4  vols.  CHC1«  20 

Benzene  msol.  i  vol.  CH|0H4-4  vob.  CeHc  4.76 

100  gms.  trichlorethylene  dissolve  0.07  gm.  Q.  sulfate  at  1 5^.    (Wester  and  Braiiu,  1914-) 

QUININB  TANNATES  True  and  False 

Solubility  in  Water  and  in  Aqueous  HCl  at  37*.   (Munuo,i9o80 

Gms.  Q.  Tannate  per  loo  Gma. 

Tknnate.  Formula.  '  *„  ,»       *-  ,« 

HjO.       ^^^^0      ^^^^0 

True  Tannate  I       CfoH14N1Qs.C10H14Ot.4HsO  o  o.9a4      3656 

True  Tannate  II      (C«Ht4N»08)j.(CioHi409)V8HiO  o  1.210      4756 

False  Tannate         (CsoHi4Ns09.HsS04)s(CioHi409)t.i4HsO  0.313      0.847      1560 

The  work  of  Muraro  is  criticized  by  Biginelli  (1908). 

100  cc.  90%  alcohol  dissolve  33.3  gms.  Q.  tannate  at  15^-20*.  (Squireand  Gaines,  1905.) 

QUININE  PYROTARTRATES  /,  i,  d. 

Solubilities  in  Alcohol  at  I8^    (Ladenburg  and  Herz,  1898.) 

100  gms.  alcohol  dissolve  15  gms.  of  the  /  pyrotartrate,  3.2  gms.  of  the  *  and 
4.2  gms  of  the  d  compound.  The  results  show  that  the  i  acid  is  not  a  mixture  of  d 
and  /  acid,  and,  therefore,  that  the  i  quinine  compound  is  a  salt  of  the  racemic  acid. 

Solubility  of  Quinine  and  of  Quinine  Salts  in  Water  and  Other 

Solvents.    (U.  s.  p.  viii.) 

Gms.  Quinine  Compound  per  zoo  Gms.  Solvent  in: 
Compound. 

C»HMN,Qi 
C»H,4NaO,.3H,0 
C«H«N,0,HCI.2H20 
C»H24.N,Q,.C«H4(OH).- 

COOH.JH1O 
(C»H24N,0,),.HaS04.7H,0 
CsoHMN,Oi.H,S04.7HaO 
C10H34N2Os.HBr.H2O 

QUINOLINE  ETHIODIDE  CHtN.CsHsI. 

100  gms.  H»0  dissolve  301.3  gms.  C9H7N.C2HJ  at  25®.       (Peddle  and  Turner,  19x3.) 
100  gms.  CHCU  dissolve  1.78  gms.  CoHtN.CsH*!  at  25**.  " 

RADIUM  EMANATIONS 

Solubility  in  Water.    (Boyle,  191 1;  Kofler,  1913.) 

Solubility.  Solubility. 

L\  , * ^  t*.  , * , 

/  (Boyle).  a  (Kofler).  /  (Boyle).  a  (Kofler). 

o  0.508  0.54  30  0195  0.205 


Water. 

AlcohoL 

Ether. 

Chloroform. 

Glycerol. 

"At 

as'. 

At  8o». ' 

At  25*. 

At 

as'. 

At 

as*. 

At  IS*"- 

0 

057 

0. 

123 

166.6 

22 

.2 

52 

.6 

0.633 

0 

.065 

0. 

129 

166.6 

76 

9 

62 

5 

0.472 

5 

•55 

250 

166.6 

0 

.417 

122 

12.2 

I 

.30 

2. 

86 

9.09 

0 

91 

2 

70 

6.25 

0 

139 

2. 

22 

1. 16 

>   •   • 

0 

25 

2.78 

II 

77 

147 

5-55 

0 

.056 

0 

.109 

5-55 

2 

•5 

33- 

3 

149.2 

6 

.2 

■ 

>   • 

12.5 

-> 


5  0.41  0.442  40 

10  0.34  0.37  50 

15  0.29  0.31  60 

20  0.245  0.265  70 

25  0.215  0.232  90 


16  0.165 

0.14 
0.12 
o.ii 
0.108 


The  results  of  Boyle  are  in  terms  of  /,  the  Ostwald  Solubility  Expression  (see 

p.  227).    Those  of  Kofler  are  in  terms  of  the  expression  a  = •  -=,  where 

V  and  V  are  the  volumes  involved  and  E'  and  E  the  total  amount  of  emanation 
contained  respectively  in  the  air  and  in  the  liquid. 


RADIUM  EMANATIONS 
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Solubility  in  Several  Solvents. 

(Ramstedt,  19x1;  Swinne,  19x3.) 


Results  at  0*. 

ResulU  at  x8*. 

Results  at  14* 

Solvent. 

(Boyle,  19x1.) 

'  k- 

5p.  Or.  of  SoL 

/,.. 

Sp.  Gr.of SoL 

/i« 

Water 

0.52 

0.9999 

0.285 

0.9986 

0.30 

Sea  Water 

•    •    • 

•    •    • 

•    •    • 

•    •    ■ 

0.25s 

Ethyl  Alcohol 

8.28 

0.8065 

6.17 

0.791 I 

7.34 

Amyl  Alcohol 

•    •    • 

«    •    • 

•    •    • 

•    •    • 

9.31 

Acetone 

7.99 

0.8186 

6.30 

0.7972 

Aniline 

4-43 

I  0379 

3.80 

I. 0210 

Benzene 

•    •    a 

•    •    • 

12.82 

O.881I 

Carbon  Disulfide 

33-4 

I. 2921 

23    14 

1.2640 

Chloroform 

20.5 

I . 5264 

15.08 

1.4907 

Cyclohexane 

•  •  ■ 

•    •    • 

18.04 

0.7306 

Ethyl  Acetate 

9.41 

0.9244 

7.34 

0.9029 

Ethyl  Ether 

20.9 

0.7362 

15.08 

0.7158 

Glycerol 

•  •  • 

•    •    ■ 

0.21 

1.262 

Hexane 

23.4 

0.6769 

16.56 

0.6612 

Toluene 

18.4 

0.8842 

13.24 

0.8666 

13-7 

The  above  results 

are  in  terms  of  the  Ostwald  Solubility  Expression  (see  p.  227)* 

BE8OR0INOL  C.H4(OH), 

It  3- 

Solubility  in: 

Water. 

Ethyl  Alcohol. 

(SpeyeiB  — 

Am.  J.  Sd.  [4]  14,  394.  '02.) 
Gms.C8H4(OH)t  per  100  Gms. 

(Speyers.) 

r 

Ao         Sp.  Gr.of 

Sp.Gr.of 

Gms.  C4H4(OH)2  per  xoo  Gms. 

*  '        Solutions. 

Water. 

Solution. 

Solutions. 

Alcohol. 

Solution. 

0           1. 101 

60 

375 

I   033 

210 

67.8 

10           1. 118 

81 

44.8 

1.036 

223 

69.0 

20           1 .  134 

103 

50-7 

1. 041 

236 

70 -3 

25           I . 142 

117 

53-9 

1. 045 

243 

70.8 

30           I . 148 

131 

567 

1.048 

250 

71.4 

40           1. 157 

161 

589 

1.056 

266 

72-7 

50           I . 165 

198 

66.5 

1.065 

286 

74.1 

60           1. 172 

246 

71. 1 

I  075 

3" 

75-7 

70           1. 176 

320 

76.2 

1.087 

341 

77-3 

80           1. 179 

487 

82.9 

1. 104 

375 

78.9 

Note.  —  The  original  resylts  of  Speyers  are  given  in  terms  of  mols.  per  100 
mols.  HsO. 

According  to  Vaubel  (1895),  100  gms.  HfO  dissolve  175.5  gms.  C«H4(0H)i, 
or  100  gms.  sat.  solution  contain  63.7  gms.  at  20^    Sp.  Gr.  of  sol.  =  1.1335. 


Solubility  of  Resorcinol  in  Alcohols  and  in  Acids. 


(Timofeiew 

,  1894.) 

Gms.  CACOH)!  M 

Gms.  CACOH)! 

Solvent. 

f. 

per  100  Gms. 
Sat.  Sol. 

Solvent. 

f. 

per  100  Gms. 
Sat.  Sol. 

Methyl  Alcohol 

II. 6 

69 

Formic      Add 

15. 

29.2 

Ethyl 

10.4 

59-2 

Acetic          " 

15 

32.5 

((             « 

II. 6 

61.5 

Propionic     " 

15 

22.8 

Propyl 

10.4 

51.5 

Butyric         " 

15 

14.7 

«            (t 

II. 6 

51.6 

Isobutyric    " 

15 

9.6 

Valeric         " 

15 

6.5 

58i  ItSSOECINOL 

Solubility  of  Rbsorcinol  in  Benzene. 

(Rothmund,  1898.) 


f. 

Cms.  C|H,(OH)i 
per  100  Gms.  Sat.  SoL 

t* 

Gnu.  C4H|(OH)i 
pet  100  Gnu.  Sat.  SoL 

V  • 

73 

3x8 

955 

61.7 

77 

4-75 

96s 

77.64 

82 

6.94 

83.46 

98.5 

95  S 

37-44 

90.23 

100 

Between  the  concentrations  37.44  and  61.7  at  95.5^  two  liquid  layers  are 
formed.  The  reciprocal  solubilities  of  these  two  layers,  determined  by  the 
synthetic  method  (see  Note,  p.  16),  are  as  follows: 

Gms.  CACOH)!  per  100  Gms.  Gmi.  CcH|(OH)s  per  100  Gms. 

QH«Lay«r.       CA(OH).  Layer.  CA  Layer.      CA(OH),  Layer. 

60  4.8  79.4  90  13  71.3 

70  6.6  77.5  100  19. s  65.7 

80  9.2  75  105  24.6  60.7 

109 . 3  crit.  temp.    42 . 4 

Resorcinol  mixes  with  pyridine  in  all  proportions.  (Deho,  1917.) 

100  gms.  aqueous  50%  pyridine  dissolve  ooi  gms.  C6H4(OH)i  m  at  20^-25®.     " 
100 CC.  olive  oil  dissolve  4.5^  gms.  CeH4(0H)t  mat  15*^-20^.  (Squire  and  Gaines,  1905.) 
The  coefficient  of  distribution  of  resorcinol  at  25^  between  olive  oil  and  water 

(cone,  in  oil  -^  cone,  in  HiO)  is  given  as  0.04  by  Boeseken  and  Waterman  (191 1, 

1912). 

Freezing-point  data  (solubility,  see  footnote,  p.  i),  for  mixtures  of  resorcinol 
and  p  toluidine  are  given  by  rhilip  and  Smith  (1905)  and  by  Vignon  (i8qi). 
Results  for  mixtures  of  resorcinol  and  tn  xylene  are  given  by  Campetti  (19 17;. 

Distribution  op  Resorcinol  Between  Water  and  Organic 
Solvents  at  Ordinary  Temperature. 

(Vaubel  —  J.  pr.  Ch.  [2]  6?!  4781  '03-) 
Gms.  Gms.  C^jOH)  in: 

CeHU(OH),  Solvents.  H^  T^vpr  0'«««»ic 

Used.  HKJUycr.     Solvent  Layer. 

1. 191  60CC.H3O+  30 CC.  Ether  0.2014  0.9896 

1. 191  60CC.  HjOH-  60  CC.  Ether  0.2475  09525 

0800  40  CC.  HjOH-  40  CC.  Benzene  05^73  02127 

0.800  40CC.  H2O+  80  CC.  Benzene  oS773  02227 

0.500  50CC.  H2O4-  50  CC.  CCI4  0.4885  0.0115 

0.500  50  CC.  HjO+ioo  CC.  CCI4  0.4880  0.0120 

0.500  50  CC.  H2O4-150  CC.  CCI4  0.4880  0.0120 

BHODIUM   SALTS.    Solubility  in  Water. 

Qorgensen  —  J.  pr.  Ch.  [a]  a7»  433.  '83;  34t  394.  '86;  44.  51.  '91.) 
Salt.  Formula.  f.        ^^^Jg^ 

Chloro  Purpureo  Rhodium  Chloride  ClRh(NH,)«Cl,  17  0.56 

Luteo  Rhodium  Chloride  Rh(NHJeCl,  8  13.3 

Luteo  Rhodium  Nitrate  Rh(NH,)c(NOa)a  ord.  t.  2.1 

Luteo  Rhodium  Sulphate  [Rh(NHJe]3(SOJ,.5H30  20  2.3 


BOSANIUNE  C»HhN,0 


gms.  HtO  dissolve  0.03  gm.  C»HiiN804  at  20^-25®.  (Delm» : 

gms.  pyridine  dissolve  41.5  gms.  CmHsiNs04  at  20°-25".  " 

gms.  aq.  50%  pyridine  dissolve  35.1  gms.  CsoHiiNt04  at  20*-25**.         " 


BOSANILINB  582 

Triphenyl  p  BOSANIUNS  HTDEOCHLORIDE  (C«H4.NH.CJI0iC(OH).HCL 

S(H.UBiLiTY  IN  Several  Solvents  at  23"*. 

(v.  Szathmary  de  Sachmar,  1910.) 


Solvent.  Rosaniline  H 


Gms.  Tri|>b(eir^l  p 
"     ~  CI  per 
100  Gms.  SaL  SoL 


Methyl  Alcohol  0.447 

Ethyl  "  0.285 

Amyl  "  o.ii 

Acetone  0.19 

Aniline  0.518 

EOSOLIC  ACm  C»Hi<0|. 

lob  gms.  HsO  dissolve  0.12  gm.  C»HieOt  at  2o'*-2g®.  (Ddhn,  19x70 

100  gms.  pyridine  dissolve  160  gm.  CmHisOi  at  20-25**.  ** 

100  gms.  aq.  50%  pyridine  dissolve  80  gm.  CsHieOi  at  20^-25**.  " 

RUBIDIUM  ALUMS.    See  also  Alums,  p.  32. 

Solubility  in  Water. 

(Locke,  190Z.) 

GfDs.  Alum  per  loo  Cms.  H/>. 

Alum.  Formula.  t*.    r **— •\ 

Anhydrous.  Hydrated.    G.  Mois. 

Rb.  Aluminum  Alum  RbAl(S0J,.i2H,0  25  i .  81  3.15  o. 0059 

"                                     "  30  2.19  ...  0.0072 

»'                                    "  35  2.66  ...  0.0087 

"                                     "  40  3.22  ...  0.0106 

Rb.  Chromium  Alum  RbCr(S04),.i2H30  25  2.57  4-34  0.0079 

"                                    "  30  3.17  ...  0.0096 

"                                    **  35  4.  II  ...  0.0128 

"                                    "  40  5.97  ...  o.oi8i 

Rb.  Vanadium  Alum  RbV(S04),.i2H,0  25  5.79  9.93  0.0177 

Rb.  Iron  Alum  RbFe(S045ii2HaO  25  9.74  16.98  0.0294 


«  « 


30       20.24  •••  0.0617 


Biltz  and  Wilke,  1906,  find  for  the  solubility  of  rubidium  iron  alum  in  water, 
at  6.6°,  4.55  gms.  per  100  cc.  solution;  at  25°,  29  gms;  and  at  40^  52.6  gma. 

RUBIDIUM  FLUOBORIDE  RbBF. 

100  gms.  HsO  dissolve  0.55  gm.  RbBF4  at  20^  and  i  gm.  at  lOO^      (GodeSioy,  1876O 

RUBIDIUM  BROMIDE  RbBr. 

Solubility  in  Water. 

(Rimbach,  1905.) 
Gms.  RbBr  per  xoo  Gms.  Gms.  RbBr  per  100  Ums. 

Water.  Solution.  Water.  Solution. 

0.5  89.6  47.26  39.7  131-85  56.87 

5  98  49.50  57.5  152.47        60.39 

16  104.8        51.17  "35  205.21        67.24 

Freezing-point  data  for  RbBr  +  AgBr  are  given  by  Sandonnini  (1912a). 

RUBIDIUM  BiCARBONATE  RbHCO.. 

100  gms.  sat.  solution  in  HsO  contain  53.73  gms.  RbHCOt  at  about  20*^. 

(de  Forcrand,  1909.) 

RUBIDIUM  CARBONATE  RbsCO.. 

100  gms.  absolute  alcohol  dissolve  0.74  gm.  RbiCOi.  (BmaeD^ 
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RUBIDIUM  CHLORATB 


BUBIDIUM  CHLORATE  RbClO.. 

Solubility  in  Water. 

(Calaolari,  x9xa.) 

Gms.  RbC10|  per  «• 

zoo  Gms.  H^.  *  ' 

2  .  138  42 . 2 

3  07  SO 

5-36  76 

8  99 

There  is  some  uncertainty  as  to  whether  the  results  of  Calzolari  refer  to  100 
gms.  of  HsO  or  100  gms.  of  saturated  solution. 

1 00  gms.  HsO  dissolve  3.  i  gms.  RbClOs  at  1 5^  (iu  of  the  sat.  sol. » i  .07) .  (Carlson,  'lo) 
For  earlier  data  see  Reissig,  1863, 

BUBIDIUM  PerCHLORATE  RbClOi. 

Solubility  in  Water. 

(Carlson,  19x0;  C^alxolari,  19x2.) 


V. 

o 
8 
19.8 

30 


Cms.  Rba(^  Der 
xoo  Gms.  H^. 

12.48 

15.98 
34.12 
62.8 


f. 


Gms.  RbC104  per  zoo  Gms.  H3O. 


k-. 


Gms.  RbClOf  per  zoo  Gms.  H9O. 


(Carlson.) 

1.1  (1.007)  50 

1.2  60 

1.56  (i.oio)  70 

1.8  80 

2.2  90 

3.26  (1.OI7)  ■    100 

The  figures  in  parentheses  are  densities  of  sat.  solutions. 
100  gms.  HsO  dissolve  1.08  gm.  RbC104  at  21.3^ 


(Calzolari.) 

0 

O-S 

10 

0.6 

20 

I 

2S 

1.2 

30 

i-S 

40 

2.3 

r 

(Calzolari.) 

35 

4.8s 
6.72 

9.2 

12.7 

18 


(Carlson.) 
4.6 

6.^7  (1.028) 

8.2 

11.04  (1.050) 

22  (?)  (1.070) 

(Longuimine,  z862.) 


BUBIDIUM  Potassium  PerCHLORATE  RbsK(C104)t. 

100  gms.  sat.  solution  in  H2O  contain  1.55  gms.  RbiK(C104)i  at  20*^  {dn  of  thei 
sat.  solution  =  I.OI3).  (Carlson,  z9xo.) 

BUBIDIUM  CHLORIDE  RBCl. 

Solubility  in  Water. 

(Rimbach,  1902;  Berkeley,  1904.) 


Mob.  Rba    Gms.  RbQ  per  loo  Gms. 
vaUta.        ifSa.         Solution.' 


Mo]8.RbCI    Gms.  RbQ  per  xoo  Gms. 


O 
10 
20 

30 
40 

SO 


5-^7 

5-55 
5-88 

6.17 

6-43 
6.67 


77  o 
84.4 
91. 1 
97.6 

103  5 
109.3 


43  5 
45-8 

47-7 
49-4 

50  9 
52.2 


60 

70 

80 

90 
100 
112 .9 


per  liter 

6.90 
7.12 

7-33 
7-52 
771 
7 -95 


Water. 

"55 
121  .4 

127.2 

133    I 
138.9 

146.6 


Solutkn. 

54-8 
56.0 

57-1 
589 
S9S 


The  following  determinations  of  the  Sp.  Gr.  of  the  sat.  solutions  are  given  by 
Berkeley. 

t*.  .    o.ss        18.7        31. s        44.7      60.25      75.15      89.3s        114* 

Sp.  Gr.      -  1.4409    1.4865    1.5118    1.5348    1.5558    1.5746    1.5905    1. 6148 

*  Boiling-point. 

100  gms.  methyl  alcohol  dissolve  1.41    gms.  RbCl  at  25°.  (Turner  and  Blssett,  19x5.) 
*^       ethyl  "  "       0.078  gm.     "      "  " 

propyl       "  "       0.015     *' 

amyl  "  "       0.0025   " 

100  cc.  anhydrous  hydrazine  dissolve  5  gms  RbCl  at  room  temp. 

(Welsh  and  Broderson,  X91S.) 

Freezine-point  data  (solubility,  see  footnote,  p.  i)  for  RbCl  -|-  AgCl  and 
RbCl  +  TlCl  are  given  by  Sandonnini  (191 1,  1914).  Remits  for  RbCl  +  NaCl 
are  given  by  Zemcznzny  and  Rambach  (191  o). 


II 
II 


II 
II 


II  II 
II  II 


M 
M 


M 
« 


BXJBIDnJM  CHLORIDE 
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RUBIDIUM  TELLURIUM  CHLORIDE  RbiTeCU. 

100  gms.  aq.  HCl  of  1.2  Sp.  Gr.  dissolve  0.34  gm.  RbiTeCU  at  23®. 
100  gms.  aq.  HCl  of  1.05  Sp.  Gr.  dissolve  13.09  gms.  RbsTeCU  at  23^ 

(Wfaeder,  1893.) 

RUBIDIUM  THALLIUM  CHLORIDE  3RbClTlCU.2HiO. 

100  gms.  HsO  dissolve  13.3  gms.  at  18^,  and  62.5  gms.  at  loo^     (GodeSroy.  z886.) 


RUBIDIUM  CHROMATE  (Mono)  RbiCrOf. 

Solubility  in  Water. 

(Schreinemaken  aad  Filippo,  Jr.,  1906.) 


r. 

Gms.  RbCx04 

per  100  Gms. 

Solution. 

Gms.  RbCt04 
V.             per  zoo  Gms. 
Solution. 

f. 

Gms.  RbCr04 

per  100  Gms. 

Solution. 

7 
0 

10 

36.65 

38.27 
40.23 

50                47-44 
60.4            48.90 

Solid  Phase,  Ice 

—2.40 

-3.25 
-4.14 

15.58 
20.03 
24.28 

20 

42.42 

—0.6             0.95 

-5.55 

30.15 

30 
40 

44.11 
46.13 

—I.I             7.22 
-1.57           9.87 

—6.71 
about  - 

34.31 
■7       36.65 

Equilibrium  in  the  System  Rubidium  Oxide,  Chromium  Trioxide  and 

Water  at  30**. 

(Schreinemakets  and  Filippo,  Jr.,  1906.) 


Gms.  per  xoo 

Gms.  Sat.  Sol. 

Gms.  per  xoo 

Gms.  Sat.  Sol. 

Solid  Phase. 

*          ^.  ^    > 

Solid  Phase. 

CiO>. 

RbjO. 

CrO,. 

Rb^. 

0 

60.56 

RbOH     . 

13.91 

3.38 

RbiCrA 

0 

56.82 

RbiCiO* 

15.05 

3.45 

"  +Rb,CrAs 

0.776 

37.88 

15.31 

3.59 

RbkCrA 

2.89 

34.89 

15.19 

3.19 

Rb,CrA-5 

4.96 

30.20 

18.96 

2.37 

•( 

8.54 

28.17 

24.92 

1.66 

c* 

11.98 

27.99 

37-34 

1. 61 

u 

15.38 

28.73 

48.20 

1.54 

tt 

15.54 

28.55 

"  +Rb,CrA 

53.87 

1.67 

II 

13.69 

23.87 

Rb,CrA 

54.29 

1.28 

"  +Rb,CrAi 

9.98 

17.56 

« 

58.69 

1.07 

Rb|Cr40u 

5.72 

8.47 

u 

62.38 

0.93 

II 

4.58 

7.98 

If 

62.74 

0.93 

If 

4.87 

4.60 

« 

63.07 

0.92 

"  +C1O, 

8.16 

3.57 

62.28 

0 

CiOb 

RUBIDIUM  DICHROMATE  RbsCrsOr. 

Solubility  of  the  Polymorphic  Forms  in  Water. 

(Stortenbedcer,  1907;  see  also  Wyrouboff,  1901.) 


Gms.  RbsCrA  per  zoo  Gms.  Sat.  Sol. 

r. 

A 

Monoclinic  Form. 

Triclinic  Form. 

18 

5.42 

4.96 

24 

6.94 

6.55 

30 

9.08 

8.70 

40 

13 -22 

12.90 

50 

18.94 

18.77 

65 

28.10 

27.30 

100  gms.  sat.  aq.  solution  contain  9.47  gms.  RbsCr^Or,  at  30^. 

(Schrrinemakers  and  Filippo^  Jr.,  1906.) 


RUBIDIUM  FLUORIDE  RbF.i}HsO. 

100  gms.  HfO  dissolve  130.6  gms.  RbF  at  i8^ 


(de  Fovcnuid,  191  lO 


5^5  RUBIDIUM  HYDROXIDE 

RUBIDIUM  HYDROXIDE  RbOH. 

lOO  gms.  sat.  aqueous  solution  contain  63.39  S^s.  RbOH  at  30^. 

(Schreiiwinakcn  and  Filippo,i9o6.) 
100  gms.  sat.  aqueous  solution  contain  64. 1 7  gms.  RbOH  at  15*^.  (de  Forcrand,  1909a.) 
Fusion-point  data  for  mixtures  of  RbOH  +  NaOH  are  given  by  (v.  Hevesy, 
1900). 

RUBIDIUM  lODATE  RbIO<. 

100  gms.  HsO  dissolve  2.1  gms.  RblOt  at  23^  (Wheder,  1892.) 

RUBIDIUM  PerlODATE  RblO^. 

100  gms.  HsO  dissolve  6.65  gm.  RbI04  at  13°,  diA  of  sat.  solution  »  1.0052. 

(Batker.  1908.) 

RUBIDIUM  IODIDE  Rbl. 

100  gms.  HjO  dissolve  137.5  gms.  Rbl  at  6.9®,  and  152  gms  at  17.4*. 

(Rdssig,  1863.) 

Solubility  of  Rubidium  Iodidb  in  Organic  Solvents. 

(Walden,  1906.) 
Solvent.  Fonnula.  ^'^'  ^"  ^  100  cc.  SolutioA. 


Acetonitrile  CHsCN  i  .478  at  o''  i  .350  at  25' 

Propionitrile  CaHsCN  0.274    "  0.305     " 

Nitromethane  CHsNO,  0.567    "  0.518     *' 

Acetone  (CHj)2C0  0.960    "  0.674     " 

Furfurol  CJIsO.COH  ...  4930     " 

Fusion-point  data  for  Rbl  +  Agl  are  given  by  Sandonnini  (1912a). 

RUBIDIUM  PerlODIDES 

Solubility  in  W.\ter  at  25®. 

(Foote  and  Chalker,  1908.) 
Gms.  per  100  Gms.  Sat.  Sol.  _  ......  Gms.  per  100  Gms.  Sat.  Sol. 


Rbl. 

I. 

Solid  Phase. 

Rbl. 

1.    .' 

SoUd  Phase. 

61.93 

0 

Rbl 

28.01 

64.85 

Rbl,+r 

59-94 

590 

"  +RbI, 

27-85 

65.12 

u 

57-24 

8.02 

Rbl, 

27-83 

65-13 

33-89 

38.08 

<t 

27-99 

64.98 

u 

The  results  show  that  Rbl?  and  Rblf  are  not  formed. 

RUBIDIUM  BROMIODIDE  RbBr,I. 

100  gms.  sat.  aq.  solution  contain  about  44  gmd.  RbBrsI,  and  the  Sp.  Gr.  of 
the  solution  is  3.84.  (Wdls  and  Whcder,  1892.) 

RUBIDIUM  ntlDATE  and  IRIDITES 

Solubilities  in  Water. 

(Del£pine»  1908.) 
^''  FormuU.  V.         ^^^^^^^ 

Rubidium  Chloroiridate  Rb2lrCl«  19         0.0555 

Trinibidium  Hexachloroiridite  Rb8lrCl6.H20       19         0.91 

Dinibidium  Aquopentachloroiridite   Rb2lrCl6(H20)     19         1.05 

RUBIDIUM  ParaMOLYBDATE  5RbsO.12MoOs.HsO. 

100  cc.  sat.  aq.  solution  contain  1.941  gms.  of  the  salt  at  24^.         (Wempe,  1912.) 
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Bmi 

UM  NITRATE  RbNQi. 

Solubility  in  Water. 

(Berkeley, 

1904.) 

AO 

Mob.      Grams  RbNOa  per  xooGms. 

McJs. 
f,            RbNOj 
Per  liter. 

Gms.  RbNOa j)er  xoo  Gma 

•     . 

Per  Liter.         Water.      Solution. 

Water      Solution. 

0 

1.27             19.5         16.3 

60         7-99 

200      66 . 7 

10 

2. 04         33  0      24.8 

70              9. 02 

251      71 -5 

20 

3  10          53-3      34-6 

80              9.93 

309      75 -^^ 

30 

4-34          Si  .3      44-8 

90           10.77 

375      78.9 

40 

5.68        116. 7      53.9 

100           11.54 

452     81.9 

SO 

6.88       X55.6      60.9 

118. 3      12.76 

617      86 . I 

The  following  Sp.  Gr.  determinations  are  also  given  by  Berkeley. 

t*.  0.6        15.85      31.55      45-85      63.4        75-60      90.95      118.3* 

Sp.  Gr.  Sat.  Sol.    0.1389    1.2665    1.4483    1.6216    1.8006    1.9055    2.0178      2.1867 

*  Boiling-point. 

The  Solubility  and  Supersolubility  Ice  Curves  for  Rubidium  Nitratb 

AND  Water. 

(Jones,  Z908.) 

Gms.  RbNOk  per  loo  Gms.  H,0.  Gms.  RbNC^  per  lOo  Gms.  I^Q. 

3l«     *  ^      Solubility     SupcraolubiUty       of  Icb     *  '      Solubility      SupersolubiUty 

Curve.  Curve.  Curve.  Curve. 

—0.4  1. 16  ...  —3-5  •••              9-94 

—  1.8  ...  1.24  —2.3  13-97 

—  2.1  ...  5.39  —4.2  ...           13.97 

—  1.7  9.94  ...  —  2.7  Cryohydrate  17. 11 

RUBIDIUM  Telluric  Acid  OXALATE  Rb,[HeTe06.Ci04]. 

Solubility  in  Water. 

(Rosenheim  and  Weinheber,  z9xo-xx.) 

t^  o**    20**     30**     40^     so"" 

Gms.Rb2[H8Te06.C204]perioogms.H20    3.85    7.26     9.40    12.76    16.90 

RUBIDIUM  PERBCANGANATE  RbMnOf. 

One  liter  of  aqueous  solution  contains  6.03  gms.  RbMn04  at  7^. 

(Muthmann  and  Kuntue,  1894.) 

100  cc.  sat.  aq.  solution  contain  0.46  gm.  RbMnOi  at  2^,  1.06  gms.  at  19^  and 
4.68  gms.  at  60^.  (Pattetson,  1906.) 

RUBIDIUM  SELENATE  RbiSeOi. 

100  gms.  H2O  dissolve  158.9  gms.  RbtSeOi  at  12^.  (Tutton,  1897.) 

Solubility  of  Mixed  Crystals  of  Rubidium  Acid  Selenate  and  Rubidium 
Acid  Tellurate  and  of  Rubidium  acid  Sulfate  and  Rubidium  Acid  Tel- 

LURATE  IN  Water  at  25®.  (Pellini,  1909.) 

Results  for  RbHSe04  +  RbHTe04.  Results  for  RbHSO*  +  RbHTeSO*. 

Gms.  per  looo  cc.  Sat.  Sol.     MqI.  %  Selenate  Gma.  per  locp  cc.  Sat.  Sol.  m©!.  ^  Sulfate 

RbHSe04.     '      RbHTe04.     in  Solid  Phase.  RbHSO*.       "      RbHTSoJ.         in  Solid  Phase. 

76.46  39.51  51-55  26.675  38403  47.91 

95-82  .      35.30  52.22  32.117  31-58  5033 

171.70  22.98  53.95  42.917  26.764  50.74 

462.80  5  56.33  59-074  20.182  50.99 

85930  3-40  67.46-  '     498.25  0.02887  52.52 

RX7BIDIUM  rLUOSIUCATE  Rb,SiFe. 

100  gms.  H2O  dissolve  0.16  gm.  RbsSiFe  at  20^,  and  1.36  gms.  at  100*^. 

(Stolba.  1867.) 
RX7BIDIUM  SIUCOTUNGSTATE  RbsSiW^Ois. 

100  gms.  HsO  dissolve  0.65  gm.  RbsSiWuG^  at  20®,  and  5.1  gms.  at  100". 

(Godeffroy,  1876.) 


587  BUBIDIXTM  SULFATE 

RUBIDIUM  SULFATE  RbiSO^.    Solubility  in  Water. 


Solubility 

IN  Watkr. 

(Etaid,  1894;  Berkeley,  1904.) 

t». 

M0I5. 

RbsSO« 

Gms.  Rb2S04 

ijjcr  TOO  Gms. 

t*. 

Mds. 
RbsSO* 

per  liter. 

Watec 

Solution. 

per  liter. 

0 

1.27 

36.4 

27-3 

60 

2-15 

10 

1.46 

42.6 

29.9 

70 

2.25 

20 

1.64 

48.2 

32.5 

80 

2.34 

30 

1.79 

53  5 

34.9 

90 

2.42 

40 

1.92 

58s 

36-9 

100 

2.49 

so 

2.04 

63.1 

38-7 

102.4 

2.50 

Cms.  RbsS04  per  xoo  Gms. 


Water. 

Solution. 

67.4 

40.3 

71.4 

41.7 

75 -o 
78.7 

81.8 

82.6 

42.9 
44.0 

45   0 

45-2 

The  following  Sp.  Gr.  determinations  are  also  given  by  Berkeley. 

*'.  o-S      15-80       31.6        44.2      5790      74. 75      89.4s     102.4* 

Sp.Gr.Sat.Sol.  1.2740    1.3287    1.3704    x.3998    1.4232    1.4480    1.4649    1-4753 

•  b.  pt. 

100  cc.  sat.  solution  in  absolute  HtSOi  contain  58.81  gms.  RbiS04. 

(Bexgius,  19x0.) 

Solubility  of  Rubidium  Double  Sulfates  in  Water  at  25® 

(Locke,  1902.) 

Per  100  cc.  HaO.  Per  100  cc.  HjO. 

Formula.  '  Gms.     '     Mols.  '  Formula.  Gms.  Mols. 

Anh.  Salt.      Salt.  Anh.  Salt.      Salt. 

Rb,Cd(S04),.6H,0  76.7  0.1615  RbaMn(S04),.6H,0  35.7  0.0857 

RbaCo(S04),.6HaO        9.28  0.022  RbaMg(S04)2.6H30  20.2  0.0521 

RbaCu(S04)2.6H20  10.28  0.0241  RbJvJi(S04),.6H,0         5.98  0.0142 

RbJerS04)2.6H20  24.28  0.0579  Rb,Zn(S04),.6H,0  10.10  0.0236 

RUBIDIUM  bihydroxy  TARTARIC  ACID  RbsC4H408.3HsO. 

100  gms.  HaO  dissolve  6.51  gms.  RbiC4H408.3H»0  at  o**.  (Fenton,  1898.) 

On  account  of  the  unstable  cnaracter  of  the  compound,  only  i  hour  was  allowed 
for  saturation  of  the  solution. 

RUTHENIUM  SALTS 

Solubilities  in  Water. 

(Howe,  1894.) 
Salt.  Formula. 

Ruthenium  Potassium  Nitrosochloride        K2RUCUNO 

U  tl  tt  tt 

"         Ammonium  Nitrosochloride      (NH4)2RuCl6NO 
t(  (I  tt  tt 

"         Rubidium  Nitrosochloride         Rb2RuCUN0 
ti  tt  tt  tt 


tt  tt 

ti 


"  (hydrated)  Rb2RuCl5N0.2H,0 

Caesium  Nitrosochloride  Cs2RuCUN0 

((  ((  ((  tt 


it  tt 


r. 

Gms.  Salt 

per  xooGm& 

HiO. 

25 
60 

12 
80 

25 
60 

5 
22 

25 
60 

O.S7 
2.13 

25 

114. 3 

25 

0.20 

60 

0.56 

25 

105.8 

"    (hydrated)    Cs2RuCl5.N0.2H,0 

SACCHARIN   (i,  Benzosulfonazole,  2(1),  one)  CeH4<|o'>^"* 

100  parts  HjO  dissolve  0.4  paat  at  25®  and  4.17  parts  at  100*. 

100  parts  alcohol  dissolve  a.  parts  at  25®.  ^  (U.  S.  P.  vm.) 

100  gms.  trichlorethylene  dissolve  0.012  gm.  saccharin  at  i5*^> 

(Wester  and  Bruins,  19x40 
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Distribution  op  Saccharin  at  25**  Between: 


Water  •  and  Ether. 

(Marden,  19x4.) 
Gms.  Saccharin  per: 

1 

I>iit.roef. 

0.267 
0.23s 
0.24s 

Water  t  and  Amyl  Acetate. 

(Marden,  19x4.) 
Gms.  Saccharin  per: 

100  cc.  HfO 
Layer. 

0.0290 
0.0458 
0.0719 

50  cc.  Ether 
Layer. 

0.0438 
0.0829 
0.1245 

X05  oc  Aq.         50  cc  Amyl 
Layer.          Acetate  Layer. 

0.004s            0.0700 

0.0065            0.0957 

O.OII4            0.1724 

DistCoeL 

0.0306 
0.0322 
0.0315 

SohrenL 

f. 

Cms.  per  100  Cms. 
Solvent* 

Water 

IS 

3. 52 

Water 

25 

4.16 

90%  Alcohol     • 

IS 

IS 

90%  Alcohol 

IS 

2 

Trichlor  Ethylene 

IS 

0.013 

*  Slightly  acidified  with  HCL       f  Containing  s  cc  cone  HQ  per  xoo  cc 

The  amount  of  saccharin  entering  the  ethereal  layer  is  increased  by  addition 
of  HCl  to  the  aciueous  layer.  With  5  cc.  cone.  HCl  per  100  cc.  HsO,  the  distribu- 
tion coefficient  is  reduced  to  0.0624. 

8AUCIN  C«H4(CH,.OH)O.CeHnOt. 

Solubility  in  Several  Solvents. 

Authority. 
(Greenish  and  Smith,  zQctsO 
(Dott,  1907.) 

(Greenish  and  Smith,  1903.) 
(Squire  and  (Raines,  1905.) 
(Wester  and  Brmns,  19x40 

8AUCTLAMIDE  OH.C.H4CONHS. 

Distribution  Between  Water  and  Olive  Oil. 

(M^er,  190X.) 

Gms.  OHCVHiCONHfl  per  100  cc. 

r.  / -* ^  Dist.  CoeL 

H«0  Layer.  Oil  Layer. 

3  0.056  0.126  3.25 

36  0.07s  0.107  1.40 

SALICYLIC  ACm  C6H4.0H.CCX)H  1:3. 

Solubility  in  Water. 

(Average  curve  from  the  closelv  agreeing  determinations  of  Walker  and  Wood,  1898:  at  s6Vi  Philip, 
1905;  at  25*,  Paul,  189^;  at  20',  Hoitscma,  xSoSa;  Hoffman  and  Langbeck,  x9os.  For  detemunations 
not  m  good  agreement  with  the  following,  see  Afezejew,  x886;  Bouxgoin,  1878;  Ost.,  1878.) 


Gms. 

Gms. 

Gms. 

t«. 

CftH4.0H.C»0H 

f. 

C1H4.OH.COOH 

f. 

QH«.OH.COOH 

Liter  Solution. 

liter  Solution. 

liter  Solutioii. 

0 

0.8 

25 

2.3 

60 

8.3 

10 

1.2 

30 

2.7 

70 

13-2 

30 

1.8 

40 
SO 

3.7 
5.4 

80 

30. 5 

Solubility 

OP  Salicylic  Acid  in 

(SavoxTO,  19x4.) 

Water. 

Gms. 

Gms. 

Gms. 

r. 

C1H4.OH.COOH 

♦• 

QH4.OH.COOH 

t* 

CA.OH.C(X)H 

per  1000  Gms. 

w    • 

per  xooo  Gms. 

w    • 

per  xooo  Gms. 

Sat.  Sol. 

Sat.  Sol. 

Sat.SoL 

0 

1.24 

35 

3.51 

70 

13.70 

S 

1.29 

40 

4.16 

75 

17- 55 

10 

1. 35 

45 

4.89 

80 

32.08 

15 

1.84 

50 

6.38 

85 

37.92 

20 

3 

55 

7.44 

90 

37.35 

25 

2.48 

60 

9 

95 

50.48 

30 

2.98 

65 

10.94 

100 

75.07 

5^9 


8ALZCTUC  ACm 


SoLUBiLiTT  OP  Salicylic  Acid  (Liquid)  in  Water. 

Determinations  by  Synthetic  Method.    See  Note,  p.  i6.    The  original  data 
in  each  case  were  plotted  and  the  following  figures  read  from  the  curves. 


(Alezejew.) 

(Flaschner  and  Rankin,  19x0.) 

Gms.  CfHiOHCOOH  per 

Cms.  CcH^HCOOH  per 

zoc 

>  Gms. 

#• 

xoo  Gms. 

Aqueous 

SaUc/Iic  kdd 
Layer. 

w  • 

Aqueous 

SalicyUcAdd 

Layer. 

Layer. 

Layer. 

7 

68 

6o 

45 

68 

8 

64 

70 

6.S 

6a. s 

la 

S8 

80 

10 

54 

19 

49 

8S 

IS 

46 

r. 


60 

70 
80 

95  crit.  temp.  32  87  crit.  temp.  30 

Data  for  the  melting-point  curve  of  mixtures  of  solid  salicylic  acid  and  water 
are  also  given  by  Flaschner  and  Rankin. 


Solubility  op  Salicylic  Aero  in  Aqueous  Salt  Solutions  at  25**  and 

AT  35^.      (Hoffman  and  Langbeck,  1905.) 

QHiOH.COOH  Dissolved  at  25*-   CsH^H.COOH  Dissolved  at  35*. 


Salt. 

KCl 
(( 

u 
II 

ENOt 

(I 
II 
(I 

NaCl 

It 
It 


tt 


Normality 

of  Salt 

Solution. 

0.020 
O.IOO 

0.492 
1.004 
0.020 

O.IOO 

0.504 

1.004 
0.020 

O.IOO 

0.497 

0.988 


Gms. 

Salt  per 

Liter. 

1.49 
7.46 

36.73 
74.92 

2.02 

10.12 

SI.  10 

101.60 

1. 19 

S-9S 
29.50 

58.80 


Gms. 

xooo  Gnu. 
'  Sat.  SoL 

2.24 
2.25 
2.02 
1.89 
2.25 
2.30 

2.38 

2.39 
2.23 

2.22 

2 

1.72 


Gm.  Mol 
Percent 

2. 9216. 10' 

2.9377 
2.6321 

2  4759 

3-9351 
3.0103 

3.1061 

3  "49 
2.9110 

2.9027 

2.6128 

2.2487 


Gms.  per 

xooo  Urns. 

Sat.  Sol. 

3  23 

323 

3  01 
2.68 

325 

3  32 

3.38 

3  36 
3.22 
3.20 
2.85 

2.43 


4 
4 
3 
3 
4 
4 
4 
4 
4 
4 
3 
3 


Gm.  Mol. 
Per  cent. 

2206.  IO~ 

tt 


2203 
9268 

5003 
2499 

3334 
4123 

3848 

2062 

1806 

7171 

1596 


tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 


Solubility  of  Salicylic  Aero  in  Aqueous  Salt  Solutions  at  25*. 

(Philip,  1905;  Philip  and  Gamer,  1909.) 


In  Aq.  Sodium 
Acetate. 

Gms.  per  Liter. 
CHtCOONa.    C:|H«OHCOOH. 


In  Aq.  Sodium 
Formate. 

Gms.  per  Liter. 


1. 01 
2.48 

S03 
10.07 


3-^ 

S-93 

956 

16.81 


HCOONa. 
0.81 

1.63 

4.06 

8.14 


QHiOHCOOH. 

3  40 

4.42 

7. II 

10.44 


In  Aq.  Sodium 
Succinate. 

Gms.  per  Liter. 

A 


In  Aq.  Potassium 
Formate. 

Gms.  per  Liter. 


In  Aq.  Sodium  Monochlor 
Acetate. 

Gms.  per  Liter. 

/ * s 

CHtOCOONa.    C«H|0HC00H. 

1.38  2.83 

3-43  358 

6.84  4.64 

13.71  6.17 

In  Aq.  Sodium  Butyrate 
at  264*. 


CA(C00Na)s.  CAOHCOOH. 
1. 18  2.97 

2.93  4.34 

5.85  6.56 

11.75  10.82 


HCOOK. 
O 

I   03 
2.56 

S.I2 


Gms.  per  Liter. 
C:ai40HC00H.     QHyCOONa.  CaH«OHCOoi! 


2.265 
3.38 
4.93 
7.13 


I 
2 

4 
S 


3-3 

4.5 
6.85 

8.1 


One  liter  of  i  normal  aqueous  sodium  salicylate  solution  dissolves  4.97  gms. 
salicylic  acid  at  25^.  (Sidgwick,  z9xa) 


SALICTUC  ACID 

590 

Solubility  op  Salicylic  Acid  in  Aqueous  Solutions  op  Sodium 

Salicylate  at  20.1**. 

(Hottaema,  1898A.) 

Gm.  Mols.  per  Liter. 

A 

Gmi .  per  Liter. 

'  CtlLpH-         QH^GH-  * 
COOH.           COONa. 

SoiuUoDS.         C(H40H-        QILOH- 
COOH.          COONa. 

Solid  Phase. 

0.0132           0 

1.002            1.823             0 

QH^HCOOH 

o.oiia          0.017 

1.003            1.55                2.70s 

(4 

0.0124          0.113 

1.009            I. 71              17.98 

«< 

0.0143          0.226 

I. 016            1.97              35.96 

U 

0.0164          0.344 

1.024           2.26             54. 74 

M 

0.0203          0.500 

1.034           2.80             79-56 

« 

0.062            1.70 

I. 112           8.56           370.5 

U 

0.095            2. II 

1.137         13. II           335.7 

{ C|H<0HCOOH.C^H^HCOONa 
(      +Cai«OHCOOH 

0.091            2.19 

1. 144         12.56           348.4 

r|H<OHCOOH.CsIM)HCOONa 

0.086            3.41 

I. 215         11.88           543.6 

« 

0.081            4.23 

1.263         II. 19           673 

CiH40HC00H.C^H^HC00Na 
+C|H/)HC00Na 

0.048            4.18 

1.259           6.63           665.1 

C|H/)HCOONa 

0.021            4.12 

1.258           2.90          665.5 

<f 

0.                  4. IS 

1.257           0                 660.3 

M 

Solubility  of  Salicylic  Acid  in  Aqueous  Solutions  of  Acids  at  25®. 

(Kendall,  19x1.) 

Gma. 

per  Liter. 

Gma.  per  Liter. 

Acid.          ' 

Acid. 

CjHiOH-                ^^ 
COOH. 

Acid.                ^£- 

Water  alone      0 

2 .  257  Formic  Acid 

230.15       HCOOH       2.370 

Acetic  Acid      37.52  CH^COOH    2.335            " 

460.30            "             2.901 

75.05 

"          2 .  409  Hydrochlonc  Add 

0.653      Ha       1. 781 

"             150.10 

2.549 

1.302         "           1. 710 

"            300.20 

2.850               " 

4.558      "        1.677 

Formic  Acid      2.38  HCOOH     2. 114                " 

9. 117         "           1.649 

4.59 

2.035 

18.235        "         1.551 

11.05 

"          2 .  114  Malonic  Acid 

3-253CH,(COOH),    2.051 

"              21.17 

2.03s 

10.49             "            1.944 

28.76 

2.049            " 

20.84            *'            1.880 

"              57.53 

"          2 .  066  Methyl  Picric  Add     2 .  28      QHANi      2 . 1 15 

"            "S07 

"          2. 121 

Solubility  of  Salicylic  Acid  in  Aqueous  Solutions  of  0  Nitrobbncoic 


Aero  AT  25*  and  Vice  Versa. 

(Kendall,  191  z.) 


0 


Gms.  per  Liter. 

A..  . 


h'^ 


O 

2. 615 

7.202 

7  283 


OHCOOH. 

2.257 

1.974 
1.887 

1.885 


SoUd  Phase. 
Salicylic  Acid 


Gms.  per  Liter. 


M 


+Nitiobeiizoic 


0  CtHiNO^.- 
COOH. 

7.X88 

7.213 

7.233 


0  CJL.OH.- 
COOH. 

2.243 
1.873 
1.294 


Solid  Phase. 


0  Nitrobeuoic  Add 


Solubility  of  Salicylic  Aero  in  Aqueous  Alcohol  at  25**. 

(Seidell,  1908, 1909, 19x0.) 


Wt.  Per  cent 

qH«OH  in 

Solvent. 

10 
20 

30 
40 

SO 


dn  Sat.  Sol. 

0.984 
0.970 

0.959 
0.951 
0.945 


Gms. 

C»H«0HC00H 

per  xoo  Gms. 

Sat.  Sol. 

0.38 

0.80 

2.20 

5.90 
12.20 


Wt.  Per  cent 

C|H«OHin 

Solvent. 

(^  of  Sat.  Sol. 

Gms. 

QH40HC(X>H 

per  xoo  Gma. 

Sat.SoL 

60 

0.943 

18.30 

70 

0.941 

24 

80 

0.937 

28.30 

90 

0.930 

31-40 

100 

0.919 

33-20 
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Solubility  of  Salicylic  Acid  in  Aqueous  Solutions  of  Ethyl  Alcohol, 
IsoBUTYL  Alcohol,  Dextrose,  Cane  Sugar,  and  of  Levulosb  at  25*^ 

AND  at  35  .  (Ho£Eiiaim  and  Langbeck,  1905.) 


Cone,  of  Solvent. 

r«H^H.C00H  Dissolved 
at  as". 

CAOH.COOH  Dissolved 
at  3S*. 

Aq.  Solvent. 

Nonnal- 

Gms.  per 

Gm.  Mol. 

Gms.  p^ 
xooGms. 
Sat.  Sol. 

Gm.  MoL 

Gms.  per 
ICO  Gms 
Sat.  Sol. 

ity. 

Liter. 

Per  cent. 

Per  cent. 

C2H5OH 

0.0249 

1. 146 

3.8966. 

IO-* 

0.222 

4.  2044.10"* 

0.322 

it 

0.0560 

2.578 

2.9150 

« 

0.223 

4.2348     " 

0.324 

u 

0.1747 

8.04 

2.9901 

(( 

0.229 

•    •    • 

•    •    « 

11 

0.2399 

11.05 

• .  • 

•    •   ■ 

4.4341     " 

0.339 

u 

1.03 

47-4 

3.5279 

tt 

0.270 

5.2816     " 

0.404 

(I 

1.638 

75.44 

3.9253 

tt 

0.300 

«      •      V 

•    •    • 

C4H9OH  (iso) 

0.020 

1.496 

2.909 

tt 

0.223 

4.289       " 

0.324 

« 

0.051 

3.74 

2.955 

tt 

0.226 

4.289      " 

0.329 

tl 

O.IOO 

7.48 

3.033 

tt 

0.232 

4 -435      " 

0.339 

It 

0.521 

38.60 

3.718 

tt 

0.285 

S-624     " 

0.431 

CJIuQ. 

0.02 

3.6 

2.886 

tt 

0.221 

4.184     " 

0.321 

(( 

O.IO 

18 

2.898 

tt 

0.222 

4.202      " 

0.322 

tt 

0.50 

89.6 

2.954 

tt 

0.226 

4.263      « 

0.326 

tt 

I 

180 

3.015 

tt 

0.231 

4.360      " 

0.334 

CuHaOii 

0.02 

6.88 

2.902 

tt 

0.221 

4.206      " 

0.322 

(( 

O.IO 

34.97 

2.964 

tt 

0.227 

4.287      " 

0.328 

tt 

0.50 

172 

3.239 

tt 

0.248 

4.697      " 

0.360 

tt 

1. 10 

376.3 

3.633 

tt 

0.278 

5*36      " 

0.401 

COIuO, 

0.02 

3.6 

2.888 

tt 

0.221 

«      •      • 

... 

tt 

0.06 

10.8 

2.895 

It 

0.221 

•      •     • 

• .  • 

tl 

0.25 

45 

2.944 

tt 

0.225 

•     ■     • 

■  •  • 

Solubility  of  Salicylic  Acid  in  Alcohols,  in  Ether  and  in  Acetone. 

(Timoleiew,  1891;  at  15*.  Bourgoin,  1878;  at  2$*,  Walker  and  Wood,  1898.)   . 


Gms.  QHiOHCOOH 

Gms.  QHiOHCOOH 

Solvent. 

f. 

1 

per  IOC 

>  Gms. 

Solvent. 

f. 

per  100 

Gms. 

Solvent. 

Solution.' 

Solvent. 

Solution.' 

CHaOH 

-  3 

40 

.67 

28.91 

CJH70H(») 

-  3 

26.12 

20. 

71 

CH,OH 

+  21 

62 

.48 

38.46 

CJH70H(fi)  +21 

37 

69 

27. 

36 

CJIsOH 

-  3 

36 

.12 

26.29 

(CH,)/) 

15 

50 

■47 

33. 

li 

COIbOH 

+15 

49 

■63 

33.17 

(CH,)20 

17 

• 

» . 

23 

COIbOH 

21 

53 

■53 

34.87 

(CH,)2C0 

23 

■  < 

1  * 

31 

3' 

CJIiOH  90% 

15 

42 

09 

29.62 

*  Gms.  per  100  cc.  sat.  sol.  instead  of  per  100  gms.  sat.  sol. 

100  gms.  sat.  solution  in  methyl  alcohol  contain  39.87  gms.  salicylic  acid  at  15^ 

(Savorro,  19x4.) 

Solubility  op  Salicylic  Acid  in  Mixtures  of  Acetone  and  Benzene  at  25^ 

(Marden  and  Dover,  19x7.) 
Gms.  per  100  Gms.  Mixed  Solvent.    Gms.  per  100  Gms.  Mixed  Solvent.    Gms.  per  100  Gms.  Mixed  Solvent. 

.^■^^^■^■^■i^mHBHHiMi^i^^^^i^^B^H^^BM^VMHaBHHHH^^  ^_^g_^^i^g__^^_^^^^^^^L_^^_^^^^^^^-MM^^^^^^^  _^^^^^mm^i^i^^a^mmm^^tm^^^^^^^^mmm^Kmmi^mmmmm^^ 


Acetone. 

Salicylic  Acid. 

Acetone. 

Salicylic  Add. 

Acetone. 

Salicylic  Add. 

100 

55 

60 

36.7 

20 

15 

90 

51. 1 

50 

31 

10 

7.1 

80 

46.4 

40 

25.3 

0 

0.92 

70 

42.3 

3C 

20 
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Solubility  of  Salicylic  Acm  in  Bbnzsnb. 

(Walker  and  Wood,  1898.)  (von  Euler  and  LOwenhamn,  1916.) 


#• 

Gnu.CA* 
OHCOOH 

*• 

Gms.  C|Hr 
OHCOOH 

t*. 

Scdvoit. 

Gms.  CA- 
OHCOOH 

w  • 

per  xoo  Cms. 
C.H,. 

per  xoo  Gms. 
C.H,. 

per  xoocc 
Sat.  SoL 

II. 7 

0.460 

34-6 

I.  261 

18 

c& 

0.525 

18.2 

0-579 

36.6 

1.430 

25 

CeHe 

0.762 

25 

0.78 

49.4 

2.380 

18 

0. 

.  5fi  CHjClCOOH  in  C^ 

1.698 

30.5 

0.991 

64.2 

4.40 

18 

0 

.  sn  CeHjOH  in 

CeH. 

0.746 

Solubility  OP  Salicylic  Acid  in  Mixtures  of  Benzene  and  Ethyl 

Acetate  at  25". 

(Marden  and  Dover,  19x7.) 

Qbob.  per  xoo  Gms.  Mixed  Solvent.  Gms.  per  xoo  Gms.  Mired  Solvent.  Gms.  per  xoo  Gms.  Mired  Solvent. 

Ethyl  Acetate.      Salicylic  Acid.  £thyl  AceUte.     SaliQrlic  Add.  Ethyl  AceUte.  Salicylic  Add.' 

100                38  60                16.6  20  6.2 

90             .24.2  50               14.5  10  3.42 

80               22.7  40               12.8  o  0.92 

70               19.5  30                9-6 

Solubility  of  Salicylic  Acid  in  Several  Solvents  at  25% 

(Hers  and  Rathmann,  X9X3.) 

Chloroform  2 .  168  Tetrachlor  Ethylene  i .  105 

Carbon  Tetrachloride       0.4143  Tetrachlor  Ethane  2.085 

Trichlor  Ethylene  i  •  5^9  Pentachlor  Ethane  i .  064 

(Wester  and 

Bruins,  X9X4.) 


100  gms.  dichlor  ethylene  dissolve  0.757  S^-  salicylic  acid  at  15°.  ) 
100  gms.  trichlor  ethylene  dissolve  0.28  gm.  salicylic  acid  at  15  .  ) 


Solubility  of  Salicylic  Acid  in  Oils  (Temp,  not  stated). 

(Engfeldt,  X9X3.) 

Gms.  Gms. 

on  of:  CaOHCOOH  (^^.  QHiOHCOOH 

per  100  Gms.  per  xoo  Gms. 

Sat.  Sol.  Sat.  SoL 

Phocae  (Dog  Fish  OH)  1.70  Sesami  2.61 

Jecoris  AselU  (Cod  Liver  Oil)  i .  86  Cannabis  3 

Arachidis  (Peanut  Oil)  1.88  Lini  (Linseed  Oil)  3.04 

Amygdalarum  2.08  Juglandis  (Walnut  Oil)  3.15 

Olivae  (Olive  Oil)  2.14  Gossypii  (Cottonseed  Oil)  3 .  23 

Rapae  (Rape  Seed  Oil)  2.17  Ricini  (Castor  Oil)  12.98 

Papaveris  (Poppy  Seed  Oil)  2. 22  Paraffiniam  Liquid  o 

The  ratio  of  the  solubilities  of  salicylic  acid  in  olive  oil  and  in  water  (cone, 
in  oil  -s-  cone,  in  HsO)  at  25^  is  given  as  11.8  by  Boeseken  and  Waterman  (191 1» 
1912).    This  corresponds  to  2.6  gms.  acid  per  100  gms.  olive  oil. 

Distribution  of  Salicylic  Acm  Between: 
Water  and  Benzene.    (Hendrizon,  1897.)      Water  and  Chloroform.   (Hendrizoo,  X897O 
Results  at  10^.         Results  at  40^.  Results  at  10^.  Results  at  40^. 

Gms.  Add  100  cc.  Gma.  Acid  per  xoo  cc.         Gms.  Add  per  xoo  cc.        Gms.  Add  per  xoo  ccT 

H|0  Layer.  CA  Layer.   'H,0  Layer  C«H«  Layer.'   tiaO  Layer.  CHCli  Layer!  HfO  Layer.  CHCU  Layer. 

'0.0264  0.0391   0.0260  0.0400   0.0293   0.0442   0.0335   O-0475 

0.0377   0.0655   0.0719  0.1649  00457  0.0946  0.0819  0.1775 

0.1200   0.4159   0.1220  0.3539  O.II72  0.5640  0.1589  0.5297 

0.1292   0.4713   0.1563  0.5016  0.1229  0.6196  0.2687  1.3887 

0.2014  0.7625  0.1236  0.6269  0.3053  1.7570 

Similar  data  for  the  distribution  between  water  and  benzene  at  18^  are  given 
by  Nemst  (1891). 
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Acetyl  aALICYUC  ACID  (Aspirin)  CH,COO.C.H4.COOH,  1.2. 

Solubility  and  Melting-Point  Curves  for  Mixtures  of  Acetyl  Salicylic 
Acid  and  Water,  Determined  by  the  Synthetic  Method. 

(Flaachoer  and  Rankin,  1909.) 

Solubility  Curve  (Liquid  Acid + HtO).        M .-pt.  Curve  (Solid  Acid +HjO). 

Gms.  CHsC00.QH«.C0OH  per  100  Gm.  Gms.  CHiCOOCA- 

t*.  / * X  t*.  COOH  per  100  Gms. 

H«0  Rkh  Layer.     Add  Rich  Layer.  Miztuze. 

25  4.8  ...  82.4  4.8 

SO  6  74  90.4  10 

70  10  67  92.4  20 

80  14  60  93.6  60 

8S  17s  55  99  80 

87.  s  20  so  109.4  89.5 

89  crit.  temp.  $$  131  100 

8ALOL  (Phenylsalicylate)  CeH4.OH.COOC.Hi,  1.2. 

Solubility  of  Salol  in  Aqueous  Alcohol  at  25^    (Seidell,  i909«  19x0.) 

Wt.  Per  cent  j_  _«  Gms.  Salol  Wt.  Per  cent  j     *  Gms.  Salol 

o  0.999  o.ois  70  0.877  440 

20  0.967  0.020  80  0.863  7  70 

40  .             0.934  0.22  90  o.86s  14 

SO  0.914  0.76  92.3  0.868  17-70 

60  0.89s  2.10  100  0.898  3S 

Solubility  of  Salol  in  Several  Solvents.    (Seidell,  1907.) 

J  ^1^        Gms.  Salol  j  o^i^    Gms.  Salol 

Solvent.  t*.  c!jt'     per  xoo  Gms.  Solvent.  t*.  <^    per  100  Gms. 

^*-  Sat.SoL  ^*-       Sat.  Sol. 

Acetone  30-31       ...  90.99  Amyl  Alcohol  2s  0.869  ^0.44 

Benzene         30-31  i .  148        88 .  S7  Acetic  Acid  (99.5%)  21 .  s  1143  63 .  24 

Amyl  Acetate  30-31  i .  136        85 .  29  Xylene  32.5      ...  87 .  14+ 

Aniline  30-31       ...     very  soluble  Toluene  25  1.128  83.62 

100  gms.  pyridine  dissolve  381  ^s,  salol  at  20**-25®  (Dehn,  1917).    The  solu- 
tion in  aqueous  50  per  cent  pyridme  separates  into  two  layers. 

Solidification  Temperatures  (Solubility,  see  footnote,  p.  i)  for  Mixtures  of: 
Salol  and  Thymol.    (Bellucdl,  191  a.)  Salol  and  Urethan.     (Bellucd.  19x3,  X9X3-) 

M  I   Gms.  Salol    ^  ^£   Gms.  Salol      |«  ^    Gms.  Salol     ^e  ^   Gms.  Salol 

soiidif.  ^^s^s^  soudif.  p^s^-    soiidif.  p^iiSjiSr*  soudif.  p^i/SiSr* 

42  100  23  so  42  100  36. s  50 

34  90  29  40  36.5  90  39  40 

26  80  34.  s         30  29Eiitec.       86  41.  s  30 

18  70  40  20  31  80  44  20 

13  Eutec.      66  46  10  30  70  47  10 

17. 5  60  SI  o  it  60  48.5  o 

The  Eutec.  for  salol  +  camphor  13  at  +6*  and  contains  56%  salol.       ^(BeUucd. 
The  Eutec.  for  8alol+monobromcamphorisat2i^and  contains  60%  salol. )  19x2, 13.) 
Solidification  temperatures  for  Salol  +  Sulfonal  and  for  Salol  +  fi  Naphthol 
are  given  by  Bianchini  (1914). 

SANTONIN  CiiHisO,. 

Solubility  in  Several  Solvents. 

Solvent.  f.  SS^oSfdSjS!                 Authority. 

Water  20-25  0.02+         (Dehn,  19x7.) 

Alcohol  (90%)  IS  about  2.3       (Greenish  and  Smith,  1903.) 

Trichlor  Ethylene  is  2-46             (Wester  and  Bruins,  19x4.) 

Pyridine  20-25  12.72            (Dehn,  19x7.) 

Aq.  50%  Pyridine  20-25  12.35                   " 
F.-pt.  data  for  muEtures  of  stereoisomeric  santonin  salts  are  given  by  Malvino 
and  Manino  (1908). 


tHiO 

Gms.  HydnUed  Salt 
per  loo  cc.  Sat.  SoL 

24.  ss 

(< 

29.11 

It 
tt 

34  27 
36.47 

H 

50.04 

SAMARIUM  CHLOBIDB  594 

SAMARIUM  CHLORIDB  SaCU. 

100  gms.  pyridine  dissolve  6.38  gms.  SaCli  at  t5^.  (MatigiKm,  1906. 1909.) 

SAMARIUM  GLTCOLATE  Sa(CsH,0,), 

100  gms.  HtO  dissolve  0.6373  gm.  Sa(CihtOi)i  at  20^ 

(Jantadi  and  Grttnkimut,  19x3-13.) 

SAMARIUM  Double  NITRATES. 

Solubility  in  Conc.  HNOi  of  di^  =  1.325  at  i6*. 

(Jantsch,  19x3.) 
Salt.  Foxmula. 

Samarium  Magnesium  Nitrate  [Sa(NQs)6]Mgi .  24  H2O 
Nickel              "  "        Ni, 

Cobalt  "  "        Cos 

Zinc  "  "        Zn, 

"         Manganese       "  "        Miu 

SAMARIUM  OXALATE  Sa,(C,04)i.ioH,0. 

One  liter  HsO  dissolves  0.00054  8^-  SaiCCtOOi  at  25®,  determined  by  the 
electrolytic  conductivity  method.  (Rimbach  and  Schubert,  X909.) 

Solubility  of  Samarium  Oxalate  in  Aqueous  Solutions  of  Sulfuric  Acm 

AT  25**. 

(Wirth,  i9xa.) 

"aTh^"'  "iS-^^gS!*  Solid  Phwe.  No™lUyofG«^,Sjj(Q^^.        Solid  Ph«e. 

Aq.  H,S04.  .  s^j  Sol.  -^^^  ^fSO*.     *^Sat.  Sol. 

I  O.IOI5  Sa«(QO«)|.xoH^            2.8             O.3886        Sa«(QO«)i.xoH^ 

1.445  0.1804  "                       432           0.7008 

1.93  0.2254  "                        6.175         1.072                      " 

SAMARIUM  Dimethyl  PHOSPHATE  Sai[(CH,),P04]«. 

100  gms.  HtO  dissolve  35.2  gms.  SaiKCHOiPOfJe  at  25**  and  about  10.8  gms. 
at  95^.  (Moxgan  and  James,  X9X4.) 

SAMARIUM  SULFATE  Sa,(S04)«. 

Solubility  in  Aqueous  Solutions  of  Ammonium  Sulfate  at  25*.* 

(Keyes  and  James,  19x4.) 


:nh4),so4. 

Sa,(S04).; 

Solid  Phase. 

(NH4)sS04. 

Sa,(S04).: 

Solid  Pbaae. 

0.03 

2.1 

SaiCSOJ, 

32.5 

0.9 

1.X.7 

0.8 

2 

« 

46.3 

I 

u 

I.I 

2.8 

"  +X.X.7 

77-5 

1-3 

«  +(NH0.SO4 

1.9 

IS 

X.X.7 

77-3 

0.3 

(NH|),SO. 

7-4 

0.8 

14 

76.8 

0.6 

u 

18.8 

0.8 

«( 

1.1.7  =Sa,(S04)i.(NH4)tS04.7H,0. 

Solubility  in  Aqueous  Solutions  of  Sodium  Sulfate  at  25**.* 

(Keyes  and  James,  19x4.) 


Gms.  per  100  Gms.  H/). 

Solid  Phase. 

Gms.  per  xco  Gms.  HgO. 
'  Na,S04.      Sa,(SOJ..' 

Solid  Phaae. 

Na,SO|. 

SatCSOJ,. 

•    •    • 

2.05 

Sa«(S04), 

10.51        0.012 

aSa,(S04)».3Na,SO«.6H^ 

O.I 

2 

« 

14.71       O.OIO 

•1 

0.5 

O.II 

3Sa,(SO«)«.3Na,SO4.6Hfl0 

20.02        0.012 

« 

1.9 

0.03 

<4 

23.68        0.018 

M 

6.44 

0.016 

« 

27.40       O.OII 

«• 

*  The  mixtures  were  rotated  at  constant  temperature  for  5  months. 

100  cc.  anhydrous  hydrazine  dissolve  i  gm.  Sat(S04)i  at  room  temp. 

(Welsh  and  Biodenon,  191s.) 
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8AMABIUM  SULFONATES 


8AMABIUM  SULFONATES 

Solubility  in  Water. 


Salt. 


Fonnuk. 


Gm.  An- 
A4»    hydrous  Salt 
'  perxooGms. 
H<0. 


Authority. 


Samarium  m  Nitro- 

boizene  Sulfonate       Sa[CaH«(NO^SQj|.7HdO  15 

Samarium  Bromonitro- 

benzene  Sulphonate   Sa[CiHs(x)Br(4)N0k(a)S0j|.ioHd0  35 

SCANDIUM  OXALATE  ScCdOOi-sHsO. 

Solubility  in  Aqueous  Solutions  of  Ammonium  Oxalate  and  of  Hydro- 
chloric Acid. 


50.9      (Holmberg,  1907.) 
7 .  84    (Eats  and  James,  X9X3<) 


In  Aq.  Ammonia  Oxalate  at  35^. 
(Wirth,  X9X4.) 

Gms.  per  xoo  Gms. 


In  Aq.  Hydrochloric  Acid  at  25* 
and  at  50®.     (Meyer,  19x4.) 


t.  Sol. 


CA. 

1.624 

2.4 

4.478 


ScA. 
0.3019 
0.4012 
0.7108 


Solid  Phase. 


Sc(Q04),  sHaO 


II 


« 


+(NH,),Ci04 


Normality  of 
Aq.  HCL 

O.I 

o.S 

I 
2 

5 


Gms.  Sct(C|O0iPer 
xoo  Gms.  Sat.  Sol. 


At  as*. 
0.0299 
0.0650 
0.1020 
O.1716 
0.4170 


At  so*. 

0.0420 

0.0870 

0.1435 
0.2556 

0.6533 


Solubility  in  Aqueous  Solutions  of  Sulfuric  Acm. 


Results  at  25**.    (Wirth,  X9X4.) 


Results  at  25**  and  at  50*.     (Meyer,  X914.) 


Normality  of    Gn»- Sc,(CjOJ. 
Aq.  H,bO«.  Sat.  Sol. 


I 
2.1 

2-43 

3.57 
4.86 


O.II48 
0.2S73 
0.2904 
0.4204 

0.5834 


Solid  Phase. 

Sc(C.04)..sH,0 
i< 

u 

M 
I. 


Normality  of 
Aq.  H^4. 

O.I 

0.5 

I 

2 

5 


Gms.  Sct(Q04)s  per  xoo  Gms. 
Sat.  Sol. 


At  as*. 
0.0385 

0.0997 

0.1663 

0.3176 

0.7761 


At  so*. 
0.0562 

o. 1481 

0.2493 
0.4429 
I. 1280 


100  gms.  sat.  solution  of  scandium  oxalate  in  2.43  n  HsSOi  +  0.5  n  oxalic 
acid  contain  0.0284  gm.  SctOi  at  25**.  (Wirth,  1914.) 


SCANDIUM  SULFATE  Scs(S04)s.5HiO. 

Solubility  in  Water  and  in  Aqueous  Sulfuric  Acid  at  25*. 

Gms.  SctCSOJi 
Solvent.        per  100  Gms. 
Sat.  Sol. 

Water  28.52      Sc»(S0j,.sH^ 

o.5fiHsS04     29.29 
I     fiH2S04     19.87 


Solid  Phase. 


It 


II 


Solvent. 
4.86flHiS04 

9.73nHiS04 


Gms.  Sci(S04)s 

per  xoo  Gms. 

Sat.  Sol. 

8.363 

1. 315 
0.484 


(Wirth,  X9X4.) 

Sdid  Phase. 

Sc»(S0J,.sH,0 
II 


22.35  nH2S04 

Scandium  sulfuric  acid  double  sulfate,  Sct(S04)s-3HsS04.     100  gms.  sat.  sol.  in 
cone.  HsS04  oi  d  —  1.6  contain  0.8616  gm.  of  the  double  salt.  (Wirth,  X9X4.) 

SEBACIC  ACID  (CHi)8(COOH)s. 

100  gms.  95%  formic  acid  dissolve  1.05  gm.  sebacic  acid  at  19^     (Ascfaan,  19x3.) 

Distribution  of  Sebacic  Acid  between  Water  and  Ether  at  25^ 

(Chandler,  1908.) 


Mol.  Concentration  of  Sebacic  Add  in: 


Aq.  Layer. 
0.00062 
0.00058 
0.00047 
0.00036 


Ether  Layer. 
0.0291 
0.0272 
0.0213 
0.0155 


Ratio. 

0.0213 
0.0213 
0.0221 
0.0232 


SELENIUM  596 

SELENIUM  Se. 

SOLUBILITT  IN  Ca&BON  DISULFIDB. 
(Marc,  1906.) 

100  cc.  CS|  dissolve  0.065  gm.  amorphous  Se  at  room  temperature.  Se  which 
is  heated  to  180^  for  6-^  hours  is  insoluble  in  CSi.  Se  crystallized  from  the 
melt  at  200^  is  insoluble  m  CSi.  Se  heated  once  quickly  to  140®  is  very  slightly 
soluble  in  CSt. 

100  cc.  CSs  dissolve  at  the  boiling-point  3-3.4  mgs.  Se  which  has  been  heated  to 
140®  for  I  hr. 

100  cc.  CSs  dissolve  at  the  boiling-point  2  mgs.  Se  which  has  been  heated  to 
195°  for  2  days.  (liaic.  2907.) 

.100  gms.  methylene  iodide  (CH»Is)  dissolve  1.3  gms.  Se  at  I2^      (Rctgen,  iSgsO 

Solubility  op  Mix  Crystals  op  Sblbnium  and  Sulfur  in  Carbon  Disulfidb 

AT  25*.      (Kanier.  190a.) 

Mob.  per  100  Mols.  Solution.         jH^*/?  Mols.  per  100  Mob.  Solution.         ^^J^ 

Cent  Se  in  .-7= -« — .       Cent  Se  in 

CiyaCab.  (^  Se.  S.  Crystals. 

O  58.24  2.3s  3941           SS'^7 

3.54  64.66  1.58  33.76           68.38 

3.81  81. II  2.4  16.49          S^-7 

8.60  88.41  2.17  9.42          61.5 

16.4*  91-38  1-68  6.94          65 

14.2*  99- SI  0-49  o  loot 

39-35^  99-14  o-^  o  loot 

*  Mix  crystals  homogeneous  in  all  except  these  solutions, 

t  *  Soliwility  of  hexagonal  aelrtnium.  t  ~  Solubility  of  amorphous  ■^i^nSwm 

Fusion-point  curves  for  mixtures  of  selenium  and  other  metals  are  given  by 
Pelabon  (1909).    Results  for  Se  +  Te  are  given  by  Pellini  and  Vio  (1906). 

Diohenyl  SELENIUM  BBOBODE  (CHOsSeBrs. 

"REaPROCAL  solubility  op  Diphenyl  Selenium  Bromide  and  Diphbnyl 

Tellurium  Bromide  in  Water  at  35^. 

(Pellini.  zgoGa.) 


cs,. 

Se. 

S. 

43-1 

.0 

56.9 

45-1 

0.93 

53- 97 

44.98 

1.03 

S3. 99 

47.84 

2.07 

SO.S9 

49-54 

2.19 

48.27 

47.62 

2.16 

SO.  22 

46.12  ' 

1.48s 

S2.39 

Gms.  per  1000  cc.  Sat.  SoL 

Mol.  %  (CA)r 

SeBr.  in  Ciyst. 

Mixture. 

Gms.  per  xooo  cc.  Sat.  Sol. 

Mol.  %  (CA)r 
.SeBr.mCiyrt. 
Mixtnre. 

(C,H»),TcBr,. 

(C.H*),SeBr,. 

(C|Hft),TeBrs. 

(C,H»),SeBri 

18.614 

0 

0 

10.224 

14.608 

44.89 

17.400 

1.448 

4.91 

7.S44 

19.876 

51.18 

16.152 

4.172 

10.51 

6.780 

18.984 

94.25 

15.030 

6.210 

18.21 

3.184 

17.392 

95.82 

13.320 

8.148 

24.98 

0 

18.984 

100 

11.940 

11.420 

34.94 

8ELENIC  ACID  HsSeOi 

Solubility  in  Water,  Determined  by  Freezing-point  Method. 

(Kiemann  and  Hofmeier,  1908.) 


Gms.  H,Se04 

Gms.  HsSe04 

f. 

per  xoo  Gms. 
Sat.  Sol. 

Solid  Phase. 

t*.          per  xoo  Gms. 
Sat.  Sol. 

Solid  Phase. 

0 

0 

Ice 

-55                      71.5 

H|Sea,.4B«0 

—  10 

21 

M 

—65  Eutec.       74 

"  +H,SeO.«) 

—20 

30 

« 

-50                  75.5 

E^SA^dO 

-30 

36 

W 

-20                  79 

M 

-40 

40 

M 

0                 81 

« 

-50 

42. s 

H 

+20                  8s 

M 

-60 

45 

M 

26  m.  pt        88 

M 

-80 

48 

« 

20                  91 

M 

—95  Eutec. 

so 

"  +H.Se04.4lW) 

16  Eutec       91 .  s 

«+B,SeQ, 

-80 

52 

H^SeO«.4H^ 

30                  93 

B^3eQ, 

-70 

54 

w 

40                  945 

a 

-60 

58 

M 

SO                  96. 5 

« 

—51  m. 

pt. 

67 

M 

60                 100 

m 
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8ELENIOUS  ACID  HsSeOi. 

Solubility  in  Water. 

(Etard,  1894.) 


SELENIOUS  ACID 


M  Gnus.  HiSeOi  per  m 

100  Gms.  Solution. 

—  10  42.2  25 

o  47.4  30 

+  10  ss  40 

20  62 . 5  50 


Gms.  HfSeOi  i>er 
ICO  Gms.  Solution. 

67 
70.2 

77-5 
79.2 


xe  Gms.  HfSeOi  per 

xoo  Gms.  Solution. 

60  79.3 

70  79.3 

80  79.3 

90  79-4 


SELENIOUS  AMHTDBIDE   (Selenium  Dioxide)  SeO,. 

Solubility  in  Several  Solvents. 

(de  Coninckf  1906.) 
V. 


Solvent. 

Water 

Ethyl  Alcohol  (93%) 

MeUiyl  Alcohol 

Acetone 

Acetic  Acid  (Glacial) 


"•3-iS 
14. 1 

II. 8 

15. 3 
12.9 


Gms.  SeObper 
xoo  ccSolvent. 

38.5 
10.2 

6.66 

4. 35 
I. II 


SILICA  SiOs. 

Solubility  in  Water  and  in  Aqueous  Solutions  of  Acids. 

(Lenher  and  Merrill,  19x7.) 

A  platinum  bottle  and  stirrer  were  used.  The  silica  was  prepared  by  addine 
silicon  tetrachloride  to  water.  The  gel  thus  formed  was  washed  until  free  ol 
HCl  and  dried  between  filter  papers.  Conductivity  water  was  used  and  equi- 
librium was  reached  within  24  hours.  The  saturated  solution  was  evaporated 
to  dryness  in  a  platinum  dish.  The  residue  was  weighed  and  the  silica  volatil- 
ized with  HFl  -|-  HjS04.  The  difference  was  considered  to  show  "the  amount 
of  silica  which  had  changed  from  an  unfHterable  to  a  filterable  state  of  division." 


Results  for  Aq.  HCl: 

Results  for  Aq.  H1SO4: 
At  90*. 

At  25^ 

At  90*. 

Percent 
HCl. 

Gm.  SiO|  per 
50  cc.  Sol. 

Per  cent         Gm.  Si(^  per 
HCl.               so  cc.  Sol. 

Per  cent           Gm.  SiO;.  per 
H«S04.                50  cc.  Sol. 

0 

0.0080 

0                  0.0213 

3.9                0.02II 

3 

0.00665 

2                   0.0198 

7.3                0.0186 

6.3 

0 .  00465 

3              0.0186 

15.6                O.OII2 

II. Z 

0.00245 

5.4             0.0152 

25.4                0.0058 

18.9 

0.0008 

7.6             O.OII5 

36                      0.0034 

251 

0.0006 

10                  0.0091 

46.9                0.0013 

34.6 

0.0003 

13.6             0.0056 

55.6                0.0005 

18.6             0.0029 

71                      0.0004 

At  90^p  a  slow  current  of  COt  through  the  solutions  did  not  affect  the  results. 
Ignited  silica  reaches  eauilibrium  very  slowly  as  compared  with  silica  gel.  The 
true  solubility  of  ignited  silica  is  probably  the  same  as  that  of  gelatinous  silica. 

Solubility  op  Silica  in  Melted  Calcium  Chloride. 

(Azndt  and  Lowenstein,  1909.) 


r. 

Gnu.  SX3k 
per  100  Gnu. 
Sat.  Sdutkn. 

800 

2-5 

850 

3-8 

900 

5-4 

9SO 

7.6 

SILICON  Si  598 

Solubility  in  Lead,  in  Zinc  and  in  Silver. 

(Moiasan  and  Siemens,  1904.) 

In  Lead.  In  Zinc.  In  Silver. 

.  •  Gm.  Si  per  m  Gm.  Si  per  m  Gm.  Si  pjer  100  Gms. 

100  Gms  Lead.  *         100  Gms.  Zinc.  *  Silver. 

1250  0.024  600  0.06  970  9.22  (58.02) 

1330  0.070  650         o.is  1150        14.89(27.66) 

1400  0.150  730  0.57  1250  19.26(19) 
1450  0.210  800  0.92  1470  41.46(16) 
1550      0.780       850      1.62 

The  silicon  which  cnrstallized  from  the  saturated  solution  in  silver  was  found 
to  be  incompletely  soluble  in  HF.  The  figures  in  parentheses  show  the  per- 
centage soluble  in  HF  in  each  case. 

Freezine-point  data  for  mixtures  of  silicon  tetraphenyl  and  tin  tetraphenyl 
are  given  by  Pascal  (1912). 

SILICON  IODIDES  Si,I.,  Sil4. 

Solubility  in  Carbon  Disulfide. 

(Friedel  and  Lacfabuxg,  1869;  Fxiedd.  1869.) 

100  gms.  CS|  dissolve  19  gms.  Sisle  at  19^. 
100  gms.  CSi  dissolve  26  gms.  Sisl«  at  27**. 
100  gms.  CSs  dissolve  2.2  gms.  Sili  at  27^. 

SnJCO  TXTNGSTIC  ACID  HsSiWuOis. 

100  gms.  H2O  dissolve  961.5  crystallized  silico  tungstic  acid  at  18^,  and  the 
solution  has  Sp.  Gr.  2.843. 

SILVER  Ag. 

For  equilibrium  between  metallic  Silver  and  mercury  (Silver  amalgam)  and 
mixed  aqueous  solutions  of  their  nitrates,  determined  for  mixtures  of  the  two 
metals  in  all  proportions,  see  Reinders,  1906. 

SILVER  ACETATE  CH,COOAg. 

Solubility  in  Water. 

(Nemst,  1889;   Arrhenius,  1893;   Goldschmidt,  1898;   Nauman  and  Rocker,  2905;  Raopenstraiich, 

x88s;  Wright  and  Thompson,  1884, 1885.) 


f. 

Gms.Aff(CsHaOa) 
per  Liter. 

t«. 

Gms.Ag(CsHsOs) 
per  liter. 

t*. 

Gms.  AffCCsHsOt) 
per  Liter. 

0 

7.22 

25 

II. 2 

SO 

16.4 

10 

8.7s 

30 

12. 1 

60 

18.9 

IS 

9.4 

40 

14. r 

70 

21.8 

20 

10.4 

80 

25.2 

Solubility  of  Silver  Acetate  in  Aqueous  Solutions  of: 
Silver  Nitrate.  Sodium  Acetate. 

Gms.      Gms.  CHaCOOAg  per  Liter  at;  chJcOON    Q°"- CHiCOOHg  per  Liter  at : 

peTiiS.    le'*  (Nemst).    i9.8»(Arrhenius).  pa  Uter.*  xd'*  (N.,N.andR.).  i8ii»(A.). ' 


0 

10.05 

9-85 

0 

10.  OS 

9.9 

s 

8.2 

7-9 

S 

6.3 

6.6 

10 

7.0 

6.6 

10 

4.6 

4  9 

IS 

6.4 

SS 

IS 

3-8 

4.1 

20 

5-7 

45 

20 

3-3 

3-5 

30 

4.4 

•  •  • 

30 

... 

2.8 

40 

3-2 

•  •  • 

40 

•  •  • 

2.4 
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8ILVIB  AGITATE 


Solubility  op  Silver  Acbtatb  in  Aqueous  Salt  Solutions  at  25^.  Qaques,  1910.) 


Aq.  Solution  of; 

Water  alone 

Cadmium  Acetate 
(I  It 


ti 


tt 


u 


tt 
tt 
tt 


Lead  Acetate 


tt 
tt 
tt 
tt 


tt 
tt 
tt 
tt 


Gms.  Salt, 
per  Liter. 

O 

IIS 

S-76 

11.52 

57-6 
115.2 
1.63 

8.13 
16.26 
81.3 
162.6 


Gms. 

AgCjHA 
per  Liter. 

11.08 

10.39 

8.10 

6.71 

4.33 

395 
10.69 

9 -45 
8.34 
7.26 

S-99 


Gms.  Salt 


Gms. 


Aq.  Solution  of:  ^j^\    AgCjO^ 


Potassium  Acetate 
it  tt 


perJ 
2.22      9.60 


tt 


tt 
tt 


Silver  Nitrate 
It         tt 


tt 


tt 


tt 
tt 


Sodium  Acetate 

tt  tt 


tt 
tt 


tt 


tt 


22.2 
III 
222 
2.77 

S'SS 
II. 10 

22.21 
1.97 
19.7 

98. 5 

197 


4.43 

2.41 

2.18 

9-93 
9 

7  41 
S.81 

9.27 
4.21 

2.33 
2.07 


Solubility  of  Silver  Acetate  in  Aqueous  Solutions  op  Nitric  Acid  at  25*. 

(Hill  and  Simmons,  1909.) 


Normality  of 
Aq.  HNQi. 

O 
0.50 

I 
2 
4.02 

SO3 
6.44 


Per  cent  HNOt  in 
Solvent. 

O 

3.096 

6.128 

"•757 
22.386 

27.328 

33.813 


dnoi 
Sat.  Sol. 

1.005 
1.072 
1. 140 
1.267 
1.470 

1.561 
1.670 


Gms.  AgQHA 
per  Liter  Sat.  Sol. 

II.  13 

85.31 
161. 9 

307 -4 

549- 3 

656 

792.2 


Results  are  also  given  for  the  souibility  of  AgCsH^ + AgNOi  in  Aq.  HNOi  at  25^. 
Solubility  of  Silver  Acetate  in  Aqueous  Solutions  of  Several 

Compounds  at  25®.     (Armstrong  and  Eyre,  X9X3-) 


Aqueous 
Solution  of: 


Gms.  Gms. 

Compound    AgCtHA 


Water 

Acetaldehyde 

Paraldehyde 


xooo  Gms. 
H«0. 

O 
II 
II 

33 
66.4 


per  xooo 

Gms. 
Sat.  Sol. 

11.08 

10.13 

8.92 

9.16 

7-55 


Aqueous 
Solution  of: 


Propyl  Alcohol 


Gms.  Gms. 

Compound     AgCtHfit 


tt 


tt 


Glycerol 
Glycol 


1000  Gms. 
H,0. 

15 
60 

9.21 

15. 5 
^2.1 


per  xooo 

Gms. 
Sat.  Sol. 

9.88 
8.03 

8.66 

10.86 
8.44 


Isobutyl  Alcohol 

SILVER  MonochlorACETATE  CH,ClCOOAg. 

Oneliteraqueoussolution contains  1 2.97 gms.  CHsClCOOAgat  16.9**.  (Arrhenius/93.) 


Solubility  op  Silver  Mono  Chlor  Acetate  at  16.9* 

Aqueous   Solutions   op: 


IN 


Silver  Nitrate. 

Sodium  Chi 

A. 

or  Acetate. 

r- 

Gms. 

AgNOs 

per  Liter. 

Gms. 
CHtClCOOAg 
per  Liter. 

/- "^ 

Gms. 
CHjClCOONa 
per  liter. 

Gms. 

CHaaCOOAi 

per  liter. 

0.0 

12.97 

0.0 

12.97 

9.6 

10.05 

3-88 

10.05 

17.0 

7-55 

7-77 

8.16 

IS  53 

6.02 

31  07 
58.26 

4.19 
3.26 

8ILVIB  ACETATE 
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S(M.uBiLrTT  OP  Silver  Monochloro  Acetate  in  Nitric  Acid  at  25"*. 


Nonnality 

Gms-HNOb 

d»ot 
Sftt.Sal. 

Gms. 

olAg. 
HNOb. 

per  xooGms. 
Solvciit. 

AgCiH,aQi 
per  Liter. 

0 

0 

1.009s 

IS  18 

0.2s 

I   564 

1.0426 

50-33 

0.50 

3.096 

1. 0791 

9".  83 

I 

6.128 

I • 1473 

167.3 

2 

"•757 

I. 2716 

310.8 

4 

22.277 

1.4749 

549-1 

S 

27 . 18s 

1.5673 

659.2 

8ILVEB  Dipropyl  ACETATE  AgCtHifOi. 

100  gms.  HfO  dissolve  0.123  gm*  AgCtHuCyt  at  11. 7^  and  0.190  gm.  at  72^ 

(FQrth,  z88&) 

SILVER  Methyl  Ethyl  ACETATE  Ag.CH,.CHsCH(CH«)COO. 
SILVER  Diethyl  ACETATE  Ag[(CsH»),CH.COO]. 
SILVER  Trimethyl  ACETATE  Ag(CHi),CCOO.^ 

Solubility  op  Each  in  Water. 

(Sedlitzky,  2887;  Keppiah,  1888;  Stiaasny,  1891.) 


r. 


Gms.  per  100  Gnu.  HgO. 


O 
10 
20 

30 
40 


Ag.CiHA- 
1. 112 

1. 126 

1. 182 

1.280 

1.420 


AgCHuO*.     AgCOIA* 
1. 10 

115 
1.22 

1.22 
1-37 


f. 


Gms.  per  xoo  Gms.  H^. 


50 
60 


70 
80 


AgCftHtOi* 
1.602 

1.827 

2.093 

2.402 


AgQHuO^     AgQHA.* 


0.536 

0.58s 
0.643 


I  47 
1.57 


1.68 
1.80 


0.402 

0.413 
0.432 
0.458 
0.494 

SILVER  ARSENATE  Ag.As04. 
One  liter  H2O  dissolves  0.0085  gm.  Ag^AsOi  at  20^.    See  Note,  p.  608.  (Whitby,  xQio-) 

SILVER  ARSENITE  AgiAsOi. 
One  liter  HsO  dissolves 0.0 115  gm.  AgsAsOt  at  20^.    See  Note,  p.  608.  (Wbitfay,  xgia) 

SILVER  BENZOATE  CH.COOAg. 
One  liter  of  aqueous  solution  contains  1.763'gms.  CeHsCOOAg  at  14.5^,  and  2.607 

gms.  at  25^.  (HoOeman,  1893;  Npyes  ftnd  Sdnrarts,  1898.) 

Solubility  op  Silver  Bbnzoatb  at  25**  in  Aqueous  Solutions  of: 
Nitric  Acid  (N.  and  S.).  Chloracetic  Acid  (N.  and  S.). 


Gms.  Mols. 

per  liter. 

coloS«. 

Gms.  per  Liter. 

Gms.  Mols.  per  Liter. 

Gms.  per  Liter. 

HNO,. 

HN0». 

cdatg. 

aCTOH.          Cof)Ag. 

CH. 

acooH. 

coSjg. 

0 

O.OII44 

0 

2.607 

0                    O.OII44 

0 

2.607 

0.004435 

0.01395 

0.280 

3.195 

0.00394     0.01385 

0.371 

3.172 

0.00887 

0.01698 

0.559 

3.889 

0.00787      O.O1612 

0.744 

3.691 

0.00892 

O.OI715 

0.562 

3,926 

0.01574     0.02093 

1.487 

4.792 

0.01774 

0.02324 

1. 118 

5.321 

0.02674 

0.03071 

1.686 

7.031 

One  liter  of  cold  alcohol  dissolves  0.169  gm.  CeHtCOOAg;  one  liter  of  boiling 
alcohol  dissolves  0.465  gm.  (Liebamum,  1903-} 

SILVER  BORATE  AgBO,. 
One  liter  of  aqueous  solution  contains  about  9.05  gms.  AgBOi  at  25^ 

(Aben  and  CoK.  idPS-) 


6oi  8ILVBB  BBOMATB 

8ILVIB  BBOMATE  AgBrO». 

Solubility  in  Water. 

t*.  Gms.  AgBiOi  per  Liter.  Authority. 

20  1 .  586  (Bdttger,  1903.) 

24 . 5  1 .  91 1  (Noyes,  1900.) 

25  1.68  (LoDgi,  Z883.) 

27  1. 71  (Whitby,  19x0,  lee  note,  i>.  608.) 

25  1.949  (Hill,  19x7.) 

Solubility  of  Silver  Bromate  in  Aqueous  Acetic  Acm  at  25^ 

(Hill,  1917.) 

Normality  of  Aq.         Gms.  A^BiQi  per  Normality  of  Aq.       Gms.  AgBiQi  per 

Acetic  Add.  Liter.  Acetic  Acid.  later. 

0.0498         1-9429         0.4988         1.863 

0.0997         1.9379         0.997s         I. 8013 

0.1995         1.9206         1.872^         I. 6178 

Solubility  op  Silver  Bromate  in  Aqueous  Ammonia  and  Nitric 

Acm  Solutions  at  25®. 

(Longi,  Z883.) 
Solvent.  Gms.  AgBK).  per 

zooo  cc.  Sol.     xooo  Gms.  Sol. 

Ammonia         Sp.  Gr.  0.998  =5%  35 .  10         35 .  54 

Ammonia         Sp.  Gr.  0.96   =10%        443.6         462.5 
Nitric  Add      Sp.  Gr.  1.21    =35%  3.81  3.12 

Solubility  op  Silver  Bromate  at  24.5®  in  Aqueoto 

Solutions  op: 

Silver  Nitrate  (Noyes).  Potassium  Bromate  (N.). 

Normal  Content.  Gms.  per  liter.  Normal  Content.  Gms.  per  Liter. 


AgNOk.       AgBrO,.  AgNO|.        AgBrOs.  KBrOs.         AgBrO*.  ILBrOa.    AgBrOs. 

0.0         o.oo8z        0.0        1. 911        0.0  0.0081  0.0      1. 911 

0.0085   0.0051     1.445   1.203     0.0085   000519     1.42   1.225 
0.0346   0.0022     5.882   0.510     0.0346   0.00227     5.78   0.536 

SILVER  BBOMIDB  AgBr. 

Solubility  in  Water. 

• 

Authority. 
(BOttger  — Z.  physik.  Ch.  46,  609,  '03.) 
(Abegg  and  C^  —  Z.  physik.  Ch.  46^11*  '03.^ 
(Bdttger  —  Z.  physik.  Ch.  56,  93,  '06.) 
(See  alsoHoIleman. —  Z.  physik.  Ch.  X2t  139,  '93;  Kohlrausch  —  Ibid.  50,  365,  '05.) 

Solubility  op  Silver  Bromide  in  Aqueous  Ammonia  Solutions. 

CLottgi  ->  Gazz.  chim.  ital.  13,  87.  '83;  at  8o^  Pohl  —  Siuber.  Akad.  Wiss.  Wien,  41,  267.  '60.) 

Gms.  AgBr  at  la*^  per  Gms.  AgBr  at  80**  per 

Solvent.  1000  cc.  1000  Gms.  »<»<>  Gms. 

Solvent.  Solvent.  Solvent. 

Ammonia  Sp.  Gr.  0.998=5%      0.114         0.114 

Ammonia  Sp.  Gr.  0.96  =10%    3.33-4.0    3.47 

Ammonia  Sp.  Gr.  0.986  ...  ...  0.51*  i  .of 

^  Dried  AgBr.  f  Fleshly  pptd. 


t". 

Gms.  AgBr  per  Liter. 

20 

0.000084 

25 

0.000137 

100 

0.00370 
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Solubility  of  Silver  Broiodb  in  Aqueous  Ammonia  Solutions. 


Slit.  Sol. 
0.9932 

0.9853 

0.9793 
0.9720 

O.96SS 


Results  at  is"". 
(BodUnder,  1892.) 

Gbm.  Mols.  per  Liter. 


Results  at  25''. 

(Bodllnderand  Fittig,  x9ox-oa.) 
Gms.  Mols.  per  xooo  Gms.  Hfi. 


NH,. 
1.085 

2.36s 

3  410 
4.590 
5-725 


A&Bri. 
O.OOII 
0.0031 
0.0050 
0.0074 
O.OIOI 


NH,. 
0.1932 
0.3849 

0.7573 
1.965 

3.024 
5244 


AgBr. 
0.00060 
0.00120 
0.00223 
0.00692 

o. 01 163 

0.02443 


Results  at  25^ 

(Whitney  and  Melcher,  1903.) 

Concentration  per  Liter. 
G.  Mob.  NHc.  G.  Atoms  Ag. 
0.0764     0.000276 


O.II5 
0.268 
0.273 
0.450 
0.497 


0.000391 

0.000941 

0.00107 

0.00170 

0.00159 


Solubility  of  Silver  Bromide  in  Aqueous  Solutions  of: 


Ammonia  at  o^. 
a«ny.  1899.) 

Grams  per  xoo  oc.  Sblotian. 


Monomethyl  Amine  at  11. 5* 

Garry.) 
Gms.  per  100  oc.  Solution* 


NHtGaa. 

3  07 

4.88 

6.69 

8.29 

11.51 

15  32 

18.09 

19  53 


AgBr. 
0.080 
0.096 
0.172 
0.212 

0.349 

0-5S7 
0.722 

0.741 


NHiGas. 
26.27 


31 
33 
36 

37 
37 
39 
39 


26 

89 

52 
22 

70 

26 

95 


AgBr. 
1.067 
1.568 
1.987 
2.669 

2.888 
2.930 
2.892 
2.852 


NHfCHt. 

AgBr. 

II  .01 

007 

13 

17 

0.12 

15 

13 

0.16 

17 

97 

0.28 

32 

58 

055 

35 

.62 

0-73 

43 

.11 

1.27 

48. 

•44 

2.89 

Solubility  of  Silver  Bromide  in  Aqueous  Solutions  of  Methyl 

Amine  and  of  Ethyl  Amine  at  25^ 

(B^kilander  and  Eberldn,  19013;  Wuth,  1903.) 
In  Methyl  Amine.  .  Jn  Ethyl  Amine. 


Mob.  per  Liter. 


Total  Base. 


Mols.  per  Liter. 


^otal  Base.       AgBr.       Free  Base.*                             Total  Base.  AgBr.      Free  Base.* 

1. 017    0.0025     i.oi2(B.&E.)        0.483  0.00231    o.478(B.&E.) 

0.508    0.0013     0.505  (B.&E.)        0.200  0.00097    0.198 

0.203    0.00049   0.202 (B.&E.,W.)o.  100  0.0004750.099 


It 


u 


0.102  0.00026  0.102 (B.&E.) 

0.09470.00041  ...  (W.) 

0.051  0.00012  0.051  (B.&E.) 

0.04   0.00034  ...  (W.) 

0.02   0.00026  ...  (W.) 


0.103  0.000711 
0.06572  0.000258 
0.05512  0.000193 
0.03942  0.000137 
0.01272  0.0000867 


(W.) 


u 
u 


*  The  free  base  is  found  by  subtracting  from  the  total  base  two  mols.  of  base  for  each  atom  of  dissolved  Ag. 

Solubility  of  Silver  Bromidb  in  Aqueous  Solutions  of  Mercuric 

Nitrate  at  25*. 

(Morse,  x9oa.) 

Gms.  AgBr 
per  Liter. 

0.863 
0.618 

0.57s 

Since  HNOi  was  present  in  all  cases,  its  influence  on  the  solubility  was  ex- 
amined. It  was  found  that  no  appreciable  differences  were  obtained  with  con- 
centrations varying  between  o.i  and  2  normal  HNQt.  Both  crystallized  and 
amorphous  silver  bromide  gave  identical  results. 


Mols.  HgNOr 

Mob.  AgBr 

Gms.  AgBr 

Mols.  HgNOr 

Mob.  AgBr 

(HNQi)  per  liter. 

per  Liter. 

per  Liter. 

(HNQi)perUter. 

per  Liter. 

I 

0.03660 

6.878 

0.025 

0.00459 

O.IO 

0.00873 

1.640 

0.0125 

0.00329 

0.05 

0.00639 

1.200 

O.OIOO 

0.00306 

6o3  SILVER  BBOBCIDE 

Solubility  of  Silver  Bromide  in  Aqueous  Salt  Solutions. 

(Mees  and  Piper,  1912.) 

Aqueous  Solution.  f.         ^utS' 

Aq.  I  per  cent  Sodium  Thiosulfate  ?         2 .06 

"           "       Ammonium  Thiocyanate  "        0.03 

"           "       Ammonium  Carbonate  "        0.004 

"           "       Sodium  Sulfate  "        0.055 

"           "      Thiocarbamide  "        1.49 

Solubility  of  Silver  Bromide  in  Aqueous  Salt  Solutions. 

(Valenta,  1894;  see  also  Cohn,  1895.) 


Salt  SolutioD.  t®. 


Cms.  AgBr  per  zoo  Gms.  Aq .  Solution  of  Concentration: 

r-  *   A 

x:xoo.        5:100.        10:100.      15:100.      ao:  zoo. 


•  • 


Sodium  Thio  Sulphate              20  0.35  1.90  3.50      4.20      5.80 

*'               **  Calc.  by  Cohn  20  0.50  2.40  4.59      6.58      8.40 

Sodium  Sulphite                       25  ...  ...  0.04        ...       0.08 

Potassium  Cyanide                   25  ...  6 .55  

**               **  Calc.  by  Cohn  25  ...  6 .85        

Potassium  Sulphocyanide         25  ...  ...  o .  73 

Ammonium  Sulphocyanide       20  ...  0.21  2.04      5.30 

Calcium  Sulphocyanide             25  ...  ...  053 

Barium  Sulphocyanide              25  ...  ...  035 

Aluminum  Sulphocyanide         25  ...  ...  4 .  50 

Thio  Carbamide  25  1.87 

Thio  Cyanime                          25  0.08  0.35  0.73 

Note.  —  Cohn  shows  that  the  lower  resuhs  obtained  by  Valenta  are  due  to  the 
excess  of  solid  AgBr  used  and  the  consequent  formation  of  the  less  soluble  di  salt, 
3(AgStOsNa)tf  instead  of  the  more  soluble  tri  salt,  (AgStOtNa)aNatSsOt. 

100  cc.  HtO  containing  10  per  cent  of  normal  mercuric  acetate,  Hg(CtHtOi)t+ 

Aq.,  dissolve  0.0122  gm.  AgBr  at  20^ 

100  gms.  NaCl  in  cone.  aq.  solution  dissolve  0.474  S™*  AgBr  at  15^ 

100  gms.  NaCl  in  21  per  cent  solution  dissolve  0.182  gm.  AgBr  at  15^ 

100  gms.  KBr  in  cone,  solution  dissolve  3.019  gms.  AgBr  at  I5^ 

95  gms.  NaCl  +  10  gms.  KBr  in  cone.  aq.  solution  dissolve  0.075  gm.  AgBr 

at  15  .  (Schierholz,  1890.) 

Solubility  of  Silver  Bromide  in  Aqueous  Potassium  BROMros  at  25°. 

(Hellwig,  1900.) 

Mols.  KBr  per  Liter       2.76        3.68         4.18         4.44         4.864 
Gms.  KBr  per  Liter        2.20        7.50        1350        i7-95        26.44 

Solubility  of  Silver  Bromide  in  Aqueous  Solutions  of  Sodium  Sulfttb. 
Results  at  Room  Temperature  (?).  Results  at  25**. 

(Mees  and  Piper,  zgxa.)  (Luther  and  Leubner,  191  aa.) 

Gms.  per  Liter.  Gms.  per  Liter.  ^^-  ^^^^^^"^^ 


NatSC^.  AgBr.  NatSQi.  AgBr.  '   ^^,f  '^     ' 

0.08  0.000746  4.85  0.0329  0.232  0.0025 


0.17  0.00219  9 

0.30  0.00393  17 

0.59  0.00448  38 

1. 13  0.00865  70 

2.08  0.01585  83 


47  0.05264  0.406  0.0023 

65  O.I16  0.448  0.0023 

2  0.265  0.466  0.0053 

75  057  0.474  0.0055 

75  0.79  0.675  0.0084 


8ILVKB  BBOMIDK 


6Q4 


SCX^UBILITY  OF  SlLYSR  BrOMIDB  IN  AQUEOUS  SOLUHONS  09  SODnTM 

TmOSULFATB  AT  35^ 

(Sicfaaids  and  Faber.  1899-) 


Gmt.  Cnrst.  Na 

Thiasauate 

per  Liter. 

100 
200 
300 
400 


Gms.  A^Br 

DiMolved  per  (in 

of  Tfaiosuqpliate. 

0.376 

0.390 

0.397 
0.427 


lfob.AfBr 

Dianlvedper 

MoLofNaJSOb. 

0.496 

O.5IS 
0.524 
0.564 


100  oc.  of  3  fi  AgNOi  solution  dissolve  0.04  gm.  AgBr  at  25^         (Hdhrtg,  1900) 

Fusion-point  data  for  mixtures  of  AgBr  +  AgCI  and  AgBr  +  Agl  are  given  by 
Mdnkemeyer  (1906).  Results  for  AgBr  +  NaBr  are  given  by  Sandonnini  and 
Scarpa  (1913). 

8ILVKB  BUmULTI  dHTCOOAg. 


8ILVKB  (l8o)BUTT]UTI  (CH«),CHCCX)Ag. 

SOLUBILITT  OF  EaCH  SbPARATBLT  IN  WaTBR. 
(Gdcbcfamidt,  1898;  Airfaenius,  1893;  RanpeMtniicfa,  1885.) 


f. 

O 
10 

17.8 
18.8 
20 

25 


Gms.  per  xoo  Gms.  H^. 


Butyiate. 

Iso  Butyiate. 

»  . 

0.363 

0.796 

30 

0.419,^^ 

0.874 

40 

0.432  (A.) 

•    •    • 

so 

0.44S  (A.) 

•    •    • 

60 

0.484 

0.961  (0.9986) 

70 

• « • 

.  .  .     (1.0442) 

80 

Gms.  per  100  Cms.  SyO. 


Butyiate. 
0.561 
0.647 
0.742 
0.848 
0.964 
1. 14 


Iso  Butyiate. 
1.060  (1.IO22) 

1.176  (RO 

•    •    • 

1.670 
1.898 


Solubility  of  Silver  Butyrate  in  Aq.  Solutions  of  Silver  AcBTAiBy 

Silver  Nitrate  and  of  Sodium  Butyrate. 

(Airhenius,  1893.) 


In  Silver  Acetate  at  17.8®. 

G.  MoU.  per  liter.  Grains  per  liter. 


CHi 
COOAg. 


C3H, 
COOAg. 


CH,  C,H7 

COOAg.    COOAg. 


0.0  0.0221 
0.0270  0.0139 
0.0506  0.0103 


0.0 
451 

8.45 


432 

2.71 
2.01 


In  Silver  Nitrate  at  i8.8®. 

G.  Mols.  per  Liter.  Grains  per  lAer. 

A«NO,.        cooig. 
0.0  0.0228 

0.0667     0.0078 

o.ioo      0.0062 


A«N0».  cSSg. 

00  4-445 

"•33  i-S^i 

17.00  1.209 


In  Sodium  But3rrate  at  18.2' 


G.  Mols.  per  Liter.  Grams  per  Liter. 

"C^         CsHt 

COONa.  COOAg. 

00  4.363 

0.73  3.881 

1. 81  3.296 

362  2.555 


CaHr 
COONa. 

00 
0.0066 
0.0164 
0.0329 


CsH, 
COOAg. 

0.0224 

0.0199 

0.0169 

O.OI3I 


G.  Mols. 

per  liter. 

Grams  per  liter. 

C.H7 
COONa. 

0.0658 

O.I3IS 
0263 

0.493 

CsH, 
COOAg. 

0.0091 

0.0060 

0.0040 

0.0027 

cSoNa.    COOAg. 
7.24      1.774 
14.47      1. 170 
28.96      0.780 
54.28     0.526 

6o5  SILVER  CAPB0ATE8 

SILVER  CAPBOATES  Ag(C<HuOs). 

Solubility  of  Each  Separately  in  Water. 

(Reppish,  x888;  Stiassny,  1891;  Kuliach,  1893;  KOnig,  1894;  Altschul,  1896.) 

Results  in  terms  of  gms.  salt  per  100  gms.  HsO. 

^,        .  ^  a  Methyl  Pentan      Methyl  3  Pentan     4  Methyl  Pentan 
-  _                    Norziua  Caproate  4  Add  Add  4  4  Add 

«  •  CH8(CHa)4COOAg.  CHj.CH.CHs  CHs.CHj  CH»(CH»)jCH(CHi) 

' XCUthCOOAg.  .CHCHjCHaCOOAg.      .COOAg. 

O  0.076  (a.)    O.oySCKeppidi)     O.l68(K0Dig)     o.SSoCKulish)  O-SloCStiassoy) 

10  0-085  0.089  0.162  0.858  0.528 

ao   o.ioo    0.107       0.163      0.849      0550 

30  0.123  O.I3I  0170  0854  0.574 

40  0.154  O.161  0.183  0.871  0.602 

50  0.193  0198  0.203  0.902  0.632 

60  0.240  0.243  0229  0.946  0.666 

70  0.295  0.288  0.263  1.003  0.702 

80  0.354  ...  0300  I  073  0.742 

90  ...  ...  0.347  I  157 

SILVER  CARBONATE  AgtCOs. 

Solubility  in  Water. 

t*.  .  Gms.  AgiCOi  per  Liter.  Authority. 

15  0.031  (Kremers,  1852.) 

25  0.033   (o. 0001  a  gm.  atoms  Ag.)  (Abegg-and  Cox,  1903.) 

25  0 .  03  2    (by  potential  measurement)  (Spencer  and  Le  PU,  1909.) 

100  0 .  50  GouUn.  1873.) 

15  0.85      (in  H«0  sat.  with  CQi)  Johnson,  x 886.) 

SILVER  CHLORATE  AgClOs. 

100  gms.  cold  water  dissolve  10  gms.  AgClOs  (Vauquelin);  20  gms.  AgClOt 
(Wachter). 

SILVER  CHLORIDE  AgCl. 

Solubility  in  Water. 

(A  large  number  of  determinations  are  quoted  by  Abegg  and  Coz,  2903;  see  also  Su^hlrausch,  1904-  05; 
B^ttger,  1903, 1906.) 

t*.  14*.  2o*.  as*.  42*.  loo*. 

Gms.  AgCl  per  Liter  0.0014    0.0016    0.0020    0.0040    0.0218 

More  recent  determinations  are  as  follows: 


f. 

Gms.  AgCl 
per  Liter. 

Method. 

Authority. 

lO 

0.00089 

Conductivity 

(Kohlrausch,  1908.) 

18 

0.00x50 

Conductivity 

(Melcher,  19x0.) 

21 

0.00154 

Colorimetric  (See  Note,  p.  608) 

(Whitby,  1910.) 

25 

0.00172 

Analytical 

(Glowczynski,  19x4.) 

SO. 

0.00523 

Conductivity 

(Melcher,  19x0.) 

100 

0.02107 

K 

(Melcher,  x9xo.) 

100 

0.0217 

Colorimetric 

(Whitby,  X9XO.) 

Note  in  the  case  of  determination  by  Glowczynski,  one  liter  of  sat.  sofution  was  treated  with  freshly  dis- 
tilled ammonia  and  evaporated  to  drjrness  in  a  platinum  dish.  The  residue  was  dissolved  in  strong  am- 
monia and  again  evaporated.  The  residue  then  dissolved  in  5-6  cc.  of  0.05  n  KCN  and  the  silver  separated 
dectrolytically,  dissolved  in  HNOi  and  titrated  with  o.oi  n  NH4SCN. 

Comparative  determinations  of  the  solubilities  of  AgCl,  AgSCN,  AgBr  and  Agl 
in  water  at  25°,  showed  that  if  the  solubility  of  AgCl  be  taken  as  i,  that  of  AgSCN 
18  0.0748,  that  of  AgBr  is  0.0550  and  that  of  Agl  is  0.00077.  (Hill,  1908.) 
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Solubility  of  Silver  Chloride  in  Aqueous  Ammonia  Solutions  at  25* 

(Whitxiey  and  Melcher,  1903.) 


Gm.  Mols. 

Gm.  Atoms 

NI 

L(toUl) 

^ 

per  Liter. 

per  Liter. 

0 

.0282 

O.OOI4I 

0 

.0288 

0.00149 

0 

.0590 

0.00304 

0 

.118 

0.00621 

0 

'^S3 

0.0140 

0 

•397 

0.0227 

0 

.428 

0.0249 

0 

.818 

0.0514 

0 

.863 

0.0541 

0 

.896 

0.0569 

0 

.909 

0.0584 

0 

.961 

0.0616 

I 

.991 

0.147 

2 

.042 

O.151 

(Straub,  19x1.) 

Gm.  Mob. 

Gm.  Atoms 

NHi  (total)  per 
xooo  Gms.  HfO. 

Agper 

Solid  Phase. 

zooo  Gms.  H|0. 

0.0428 

0.025 

Ago 

1.688 

0 . 1308 

M 

3.782 

0.372 

«< 

3-945 

0.378 

U 

S-io 

O.S74 

W 

S-33 

0.609 

« 

S-54S 

0.633 

M 

6.26 

0.754 

"    +aAgCL3N 

6.52 

0.77s 

aAgO-jNU, 

8.28 

0.848 

u 

11.78 

0.980 

12.68 

1.030 

it 

12.96 

1.090 

M 

14.47 

1.039 

U 

Additional  data  for  the  above  system  at  25^  are  given  by  BodUlnder  and  Fittig 
(1901-02).  These  authors  also  give  results  showing  the  effect  of  KCl  and  of 
AgNOs  on  the  solubility  of  AgCl  in  aqueous  ammonia.  Determinations  at  15* 
are  given  by  Bodl&nder  (1892). 


S(x.UBiLiTY  OP  Silver  Chloride  in  Aqueous  Solutions  of: 


Ammonia  at  0^. 

Monomethyl  Amine  at  11.5 

aarry 

,  1899.) 

a*ny.) 

Gms.  per  zoo 

Gms.  Solution. 

Gms.  per  100  Gms.  Solution. 

NHaGas. 

AgCl. 

NH>Gas. 

AgCl. 

NH,CH,.            AgCL 

I -45 

0.49 

28.16 

6.50 

1.78             0.16 

2.94 

1.36 

29.80 

7.09 

4.44             0.62 

5.60 

3-44 

30.19 

725 

S'S^         0.83 

6.24 

4 

32.43 

S.87 

7.66              1.32 

11.77 

4.68 

34.56 

4.77 

13.70             3.29 

16.36 

5.18 

37.48 

3.90 

18.69              5.43 
36.69             9.93 

Solubility  of  Silver  Chloride  in  Aqueous  Solutions  of  Ammonia. 

(Longi,  1883;  at  35",  Valenta,  1894;  at  80*,  PoU,  z86o.) 


Solvent. 


Aq.  Ammonia  of  0.998  Sp.  Gr. 

0.96    Sp.  Gr. 
0.986  Sp.  Gr. 


it 


a 


u 
tt 


t* 

Gms.  AgCl  per 

w  . 

zoo  Gms.  Solvent. 

s% 

12 

0.233 

10% 

18 

7.84 

80 

1.49 

3% 

2S 

1.40 

15% 

25 

7.58 
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Solubility  of  Silvbr  Chloridb  in  Aqueous  Solutions  of  Methyl 

Amine  and  of  Ethyl  Amine  at  25**. 

(Bodlinder  and  Eberlein,  1903;  Wuth,  1902;  Euler,  1903.) 


Results  for  Methyl  Amine. 


Mols.  per  Liter. 


Results  for  Ethyl  Amine. 

Mob.  per  Liter. 


Total  Base. 
1. 017 

0.93 
0.508 

0.203 

0.102 

0195 
0.074 

0.020 


AgCl. 
0.0387 
0.0335 
0.0178 
0.0068 
0.0036 
0.00048 
0.00042 
0.00030 


Free  Base. 
0.940  (B.  &  E.) 

(E.) 
0.472  (B.  &E.) 
0.189 
0.0050 


(( 


ti 


(W.) 


Total  Base. 
0.483 
0.200 
O.IOO 
0.094 
0.050 
0.103 
0.0551 
0.0127 


Aga. 
0.0314 
0.0115 
0.0062 
0.0048 
0.0029 
0.00824 
0.000235 
0.000114 


<< 


(< 


Free  Base. 
0.420  (B.&E.) 

0.177 
0.088 

. . .      (E.) 
0.044  (B.  &£.) 
. . .      (W.) 

•  •  • 


SoLUBiLrrY  OF  Silver  Chloride  in  Aqueous  Solutions  of  Ammonium 

Chloride. 

(Scbierholz,  1890;  see  also  Vogel,  1874;  Hahn,  1877.) 

Solubility  at  DiflFerent  Temperatures. 


Solubility  at  15**. 

Gms.  per  100  Gms.  Solution. 

NH«C1. 

AgCl. 

10 

0.0050 

14.29 

0.0143 

17.70 

0.0354 

19- 23 

0.0577 

21.91 

O.IIO 

25-31 

0.228 

28.45 

0.340(24.5) 

Sat.  at  ord.  temp. 

0.157 

Gms.  per  zoo  Gms.  Solution. 

* 


15 
40 
60 
80 

90 
100 
IIO 


NH4CI. 
26.31 


« 
it 
u 
u 


AgCl 
0.276 
0.329 
0.421 

0.592 
O.71I 
0.856 
1. 053 


Sp.  Gr.  of  26.31%  NH4CI  solution 
at  15**=  1.08. 

One  liter  aq.  sol.  containing  0.00053  S^*  NH4CI  dissolves  0.001604  gm.  AgCl 


at  25 


One  liter  aq.  sol.  containing  0.00530  gm.  NH4CI  dissolves  0.002379  gm.  AgCl 


at  25^ 


(Glowc^jmski,  19x4.) 


Solubility  of  Silver  Chloride  in  Aqueous  Solutions  of  Ammonium 

Chloride  at  25°.       (Forbes.  19x1.) 

Gms.  Equiv.  per  Liter.  Gms.  Equiv.  per  Liter.  Gms.  Equiv.  per  Liter. 


NH«a. 

Ag.        ' 

'NH4CI. 

Ag. 

NH4CI. 

Ag. 

0.513 

0.000042 

2.566 

0.001425 

4.777 

0.0135 

0.926 

O.OOOII3 

*  2.918 

0.002160 

4.902 

0.01492 

1. 141 

0.000172 

3.162 

0.002795 

5.503 

0.02404 

1.574 

0.000365 

3.510 

0.004029 

5.764 

0.03017 

2.143 

0.000842 

4.363 

0.009353 

These  determinations  were  made  by  gradually  adding  0.25  n  and  0.0 1  n  AgNOi 
to  the  chloride  solution  and  observing  the  point  of  initial  opalescence  - 

Solubility  of  Silver  Chloride  in  Aqueous  Solutions  of  Aluminium 

AND  Ammonium  Salts.      (ValenU;  see  also  Cohn,  1895.) 


Aq.  Salt  Solution. 

Aluminium  Thiocyanate 

Ammonium  Carbonate 

"         Thiocyanate 

"         Thiosulfate 
<t  it 


V. 

Gms.  AgCl 
of 

per  zoo  Gms.  Solvent 
Concentration: 

X  :  100. 

5  :  zoo. 

> 
10 :  zoo. 

25 

•    •    • 

•    •    • 

2.02 

25 

20 

•  •    • 

•  ■    ■ 

•    •    • 

0.08 

0.05 
0.54 

20 
Calc.  by  Cohn* 

*  See  Note,  p.  603. 

0.57 
0.64 

1.32 
3.07 

392 
5.86 
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Solubility  of  Silver  Chloride  in  Aqueous  S(»«utions  op  Barium 

Chloride  and  op  Calcium  Chloride. 

(Forbes,  x9xx.) 


Gnu.  Equhr.  per  Liter. 


Gms.  Eqoiv.  per  Liter. 


Aq.  S<dutioa  of:  t*.     BaCU 


Ag. 


Aq.  Solution  of:        t*.     CaClt 


A«. 


Barium  Chloride 

K 


25 
25 

25 
25 


a  a 

1.248  o.cxx)i86  Calcium  Chloride  25  3.264  0.001463 

1. 610  0.000339                 "  2$  3.737  0.002182 

2.676  0.001274                 *'  25  4.033  0.002802 

3.260  0.002366                 "  25  4.538  0.004175 


CftCU 


Calcium  Chloride    25    1.748    0.000289 

25  2.201  0.000501 
25  2.741  0.000900 


u 
tt 
u 


25  5.005  0.005823 

I  3.512  0.000964 

25  3.320  O.OOI5I4 

35  3.22Z  0.001806 


Solubility  of  Silver  Chloride  in  Aqueous  Solutions  op  Hydro- 
chloric Acid  at  25*. 

(Forbes,  191  z.) 


Gms.  Equiv.  per  Liter. 


Gms.  Equiv.  per  Liter. 


(jms.  Equiv.  per  Liter. 
HacT        '        Ai!     ' 
4.182  0.002147 

4.735  0.003168 

5.508  0.005126 

The  determinations  of  Forbes  were  made  by  gradually  adding  0.25  n  and  o.oin 
AgNOt  to  the  chloride  solution  and  observing  the  point  of  initial  opalescence. 

0.0002  gm.  AgCl  at  2 1  ®.   (Whitby,  'xoO 


HCl. 

Ag. 

HCl. 

Ag. 

0.649 

0.000032 

2.149 

0.000374 

1. 300 

0.000126 

2.975 

0.000814 

1. 911 

0.000266 

3.576 

0.001358 

One  liter  of   i  per  cent  aq.  H  CI  dissolve 

5       "  *'  *'  0.0033  " 

10       "  "  "      (0.0555)0.0740  " 


11 
II 


II 


II 


11 


« 


Note. — The  determinations  of  Whitby  were  made  by  a  colorimetric  method 
which  was  based  upon  the  observation  that  the  color  produced  by  heating  a  solution 
of  a  silver  salt  with  sodium  hydroxide  and  certain  organic  compounds  such  as  dex- 
trin, glycerol,  starch,  sugar,  etc.,  is  proportional  to  the  amount  of  silver  present. 


Solubility  of  Silver  Chloride  in  Aqueous  Hydrochloric  Acid  Solu- 
tions AT  Ordinary  Temperature. 

(Pierre,  1847;  Vogel.) 


Sohrent. 

Cone.  HCl  +  Aq. 

I  vol.  Cone.  HCl  +  I  vol.  HjO 

Sat.  HCl  Sp.  Gr.  1.165 


K 


It 


Gms.  AgQ 
per  Liter. 

5 
1.6 

2.98 


(atb.pt.)    5.60 


Solvent. 

100  vol.  sat.  HCl  +  10  vol.  HsO 

4-  20 
+  y> 
+  50 


(I 
(I 
If 


II 
it 
tt 


Gms-AgCI 
per  Liter. 

0.56 

0.18 

0.09 

0.035 


Solubility  of  Silver  Chloride  in  Aqueous  Solxttions  of  Mercuric 

Nitrate  at  25®, 

(Morse,  xQoa.) 


Mols. 

HgNOtHNOO 

per  Liter. 

O.OIOO 


Mols.  A«CI 
per  Liter. 


(jnu.  Aga 
per  Liter. 


Mob. 

HgNO|(HNQi) 

per  Liter. 

0.050 
O.IOO 


Mols.  A«CI 
per  Liter. 


Gms.  AgQ 
per  Liter. 


0.00914 
0.01395 
0.04810 


1. 310 

2 

6.896 


.0.00432  0.620 
0.0125  0.00499  0.715 
0.025     0.00690      0.990 

^  Since  HNOs  was  present  in  all  cases,  its  influence  on  the  solubility  was  examined. 
It  was  found  that  no  appreciable  differences  were  obtained  with  concentrations 
varjdng  between  o.i  and  2  normal  HNOs.  Poth  crystallized  and  amorphous 
silver  chloride  gave  identical  results. 
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Solubility  op  Silver  Chloride  in  Aqueous  Salt  Solutions. 

(Vogel;  Hahn;  Valenta  ) 
Salt  Solution. 

Barium  Chloride 

Barium  Chloride 

Barium  Sulphocyanide 

Calcium  Sulphocyanide 

Calcium  Chloride 

Calcium  Chloride 

Copper  Chloride 

Ferrous  Chloride 

Ferric  Chloride 

Manganese  Chloride 

Magnesium  Chloride 

Magnesiimi  Chloride 

Magnesium  Chloride 

Strontium  Chloride 

Zinc  Chloride 

Potassiimi  Chloride 

Potassium  Chloride 

Potassium  Cyanide 

Potassium  Cyanide 

Potassium  Sulphocyanide  lo:  loo 

Sodium  Chloride 

Sodium  Chloride 


SoLUBiLrrY  OF  Silver  Cm«ORiDB  in  Aqueous  Solutions  of  Nitric 

Aero  AT  25®. 

'  (Glowczynski,  1914.) 
Mols.  per  Liter.  Gms.  per  Liter. 


Cone,  of  Salt. 

f. 

Gms.  AgCl  per 
100  Gms.  Solution. 

27-32% 

245 

0.057 

(H.) 

saturated 

ord.  temp. 

0.014 

(Vg.) 

10  :ioo 

25 

0.20 

(VI.) 

10  :ioo 

25 

0.15 

(VI.) 

41.26% 

245 

0.571 

(H.)   • 

saturated 

ord.  temp. 

0.093 

(Vg.) 

u 

245 

0053 

(H.) 

u 

(( 

0.169 

(H.) 

u 

t< 

0.006 

(H.) 

11 

11 

0.013 

(H.) 

50:100 

25 

0.50 

(VI.) 

36.35% 

24  5 

0531 

(H.) 

saturated 

ord.  temp. 

O.171 

(Vg.) 

n 

(( 

0.088 

(Vg.) 

It 

24 -5 

0.0134 

(H.) 

It 

ord.  temp. 

0.047S 

(Vg.) 

24. 95% 

19.6 

0.0776 

(H.) 

5:100 

25 

2-75 

(VI.) 

5:100 

25 

5-24 

(Cohn*) 

10: 100 

25 

O.II 

(VI.) 

saturated 

ord.  temp. 

0.095 

(Vg.) 

25-95% 

19.6 

0.105 

(IL) 

*  SeeNote,! 

>.  603. 

HNQ,. 

AgCl. 

HNQ^ 

AgCl. 

0.0005 

1.15.10"* 

0.0315 

0.001647 

O.OOI 

I. 19. 10"* 

0.063 

0.001705 

O.OI 

I . 24 . 10"* 

0.630 

0.00176 

0.30 

I.57.IO-* 

18.9 

0.00225 

i.5o(?) 

1.71.10"* 

94.5 

0.00245 

SoLUBn«iTY  OF  Sn«vER  Cm^oRTOB  IN  Aqueous  Solutions  of  Potassium 

Cm«oRmE  AT  25*. 


(Glowc^nskl,  1914.) 
Mols.  per  Liter.  Gms.  per  Liter. 


KCl.  AgCl. 

3 .  16 .  io~*  1 .  28 .  io~* 

6.32.10"*  1.52.10"* 

2.0.10  ~*  2. 13. 10"* 

4.0.10  "*  2.24.IO~* 


KQ.  AgCl. 

0.00236  0.001836 

0.00471  0.002178 

0.0149 I  0.003052 

0.02984  0.003209 


(Forbes,  zgiz.) 
Gms.  Eqqiy .  per  Uter.  Gms.  Eqmv.  per  Liter. 

'  KCl.          Ag.     '    Ta.  ""aJ!      ' 

I. Ill    0.000141     2.850  0.001845 

1.425    0.000235     3.081  0.002435 

1. 713    0.000391     3.424  0.003602 

2.022    0.000616     3.843  0.005725 

2.396    0.001050     3.325  o.ooi734(8t  X*) 

2.628    0.001390     2.955  0.002786 (at 35*) 

The  determinations  of  Glowczynski  were  made  by  the  method  described  in 
Note,  on  p.  605.  The  determinations  of  Forbes  were  made  by  Rradually  addine 
0.25  n  and  o.oi  n  AgNOi  to  the  chloride  solution  and  observmg  the  point  ol 
initial  opalescence. 

One  hter  4  n  aq.  KCl  dissolves  0.00637  gni.  mol.  =  0.915  gm.  AgCl  at  25*. 

(Hellwig,  X90O.) 
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Solubility  op  Silver  Chloride  in  Aqueous  Solutions  op 

Potassium  Chloride  at  15®. 

(Scfaierfaolz  —  Sitzber.  K.  Akad.  Wias.  (Vienna)  zox,  ab,  8,  'go-) 


Gnuns 


loo  Grams 
ution. 


Grams 


^ 


xoo  Grams 
ution. 


lO.O 
14.29 
16.66 
20.00 


AgCl. 
0.000 
0.004 
0.008 
0.020 


KCl.  AgQ. 

22.47  0-045 

24.0  0.072 

25.0  0.084 

Sp.  Gr.  of  25%  KCl  sol.,-  1.179 


Mixtures  op  Silver  Chloride  and  Silver  Hydroxide  in   Egin- 

LIBRIUM  WITH  Aq.   PoTASSIUM   HyDROXIDE  SOLUTIONS  AT  25°. 

(Noyes  and  Kohr  —  J.  Am.  Ch.  Soc.  a4»  zx44«  'oa.) 

Millimols  per  Litg.  Grams  fxr  Liter. 

ECL  KOH.  ifcT"  KOlT  Agb. 

3-414   347-8     0.25s    10.05   0.4896 
0-598    65.0     0.0446    2.00   0.0828 


Normality 
of  KOH. 

0.333 
0.065 


Solubility  of  Silver  Chloridb  in  Aq.  Sodium  Chloride  Solutions. 

(Schierhcdz;  Vogel;  EUm.) 


Solubility  at  15*. 

Cms.  pel 
Sol 


r  100  Gms. 
lution. 


Solubility  at  Different  Temperatures 

Ao  Gms.  AgQ  per  zoo  Gm& 

*  Solution  in: 


10. 0 

14.29 
18.18 
21.98 

23 -53 
25.64 

26.31 


AgCl. 
0.0025 

0.0071 
0.0182 

0.0439 
0.0706 

0.103 

0.127 


Z4%  NaO 

26.3%  NaCl. 

IS 

0.007 

0.128 

30 

O-OII 

0.132 

40 

0.014 

0-158 

so 

0.023 

0.184 

70 

0.042 

0.263 

80 

0.054 

O.3IS 

90 

0.069 

0.368 

100 

0.090 

0.460 

Sp.Gr.  of  26.31%  NaCl  sol.  — 1.207.  109  0.107  (104°)    0.571 

Solubility  at  20®,  50°,  and  90°  (Calc.  from  Original). 

(Barlow  —  J.  Am.  Chem.  Soc.  281  1446,  '06.) 


Gms.  NaQ 

per  100  cc. 
Solution. 

3-43 
4.60 

S-7S 
7.67 


Gms.  AgCI  dissolved  per  100  cc. 
Solution  at: 


ao". 
0.00018 

0.00025 

0.00047 

0.00125 


5o». 
0.0016 

0.0025 

0.0034 

0.0058 


90' 
0.0067 

o.oioo 

0.0135 

0.0236 


Gms.  NaQ 

per  100  cc. 

Solution. 

"S 
23.0 


Gms.  AgO  dissolved  per  xoo  oc 
Solution  at: 


ao". 
0.0031 
0.0090 
0.0313 


SO". 
0.0124 

O.OI9I 

0.0889 


90». 


0.0436 
0.0732 
0.1706 


Results  are  also  given  for  the  solubility  of  silver  chloride  in  aqueous  sodium 
chloride  solutions  containing  hydrochloric  acid. 

Solubility  of  Silver  Chloride  in  Aqueous  Sodium  Chloride  at  25®. 

(Forbes,  1911.) 


Gms.  Equiv.  per  Liter. 


Gms.  Equiv.  per  Liter. 


Gms.  Equiv.  per  Liter. 


'  [NaCU. 

[AgjXio*. 

INaCll. 

IAg]Xio». 

[NaCU. 

IA«1Xio». 

0-933 

0.086 

2.272 

0.570 

3-747 

2.462 

1. 190 

0.130 

2.658 

0.851 

3-977 

2.879 

1-433 

0.184 

2.841 

1.040 

4  363 

3.810 

1. 617 

0.24S 

3.270 

I.S83 

4-S3S 

4.298 

1. 871 

0.348 

3  471 

1.897 

S-039 

6.039 
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Solubility  of  Silver  Chloridb  in  Aq.  Sodium  Nitrate  SoLxmoNS. 

^  Gms.  per  loo  Cms.  HsO.  ..  Gms.  per  loo  Gms.  HsO. 


»  . 

l^aNQi. 

AgCl. 

•  . 

NaNO,.                AgCl.    ' 

5 

0.787 

0.00086 

15-20 

0.393            0.00096 

i8 

0.787 

0.00146 

« 

0.787            0.00133 

30 

0.787 

0.00233 

It 

2.787            0.00253 

45-55 

0.787 

0.00399 

(Mulder.) 

One  liter  aq.  3  n  AgNOi  dissolves  0.0056  gm.  mols.  =  0.8  gm.  AgCl  at  25®. 

(Hellwig,  1900.) 

Solubility  of  Silver  Chloride  in  Aqueous  Sodium  Sulfite  Solutions 

AT  25^ 
(Luther  and  Leubner,  zgia.) 


Gms.  Formula  Weight  per  Liter. 

Gms.  Formula  Weight  per  Liter. 

SO,". 

Ag'.      ' 

SO,". 

Ag'.      ' 

0.080 

O.OII 

0.483 

0.059 

0.106 

0.017 

0.470 

0.070 

0.220 

0.033 

0.652 

0.103 

0.234 

0.036 

0.890 

0.140 

0.478 

0.057 

0.937 

0.142 

The  AgCl  was  prepared  by  precipitating  dilute  AgNOs  with  alkali  chloride  at 
the  b.  pt.  The  resulting  solid  corresponded  to  the  granular  modification  of  Stas. 
About  one  hour  constant  agitation  was  allowed  for  attainment  of  equilibrium. 

Solubility  of  Silver  Chloride  in  Aqueous  Solutions  of  Sodium 

Thiosulfate,  etc. 

(Valenta;  Cohn;  Richards  and  Faber,  1899.) 

Gms.  AgCl  per  100  Gms.  Aq.  Solutions  of  Concentration: 
Salt  Solution.  t*. 

Sodium  Sulfite  25 

Sodium  Thiosulfate  20 

"  "  Calc.  by  Cohn.* 

Sodium  Thiosulfate  35 

Thiocarbamide  25 

Thiocyanimine  25 

*  See  Note,  p.  603.  f  Gms.  per  zoo  cc.  solution  (R.  and  F.). 

Solubility  of  Silver  Chloride  in  Aqueous  Strontium  Chloride  at  25^ 

(Forbes,  19x1.) 
Gms.  Equiv.  per  Liter.  Gms.  Equiv.  per  Liter.  Gms.  Equiv.  per  Liter. 


r 

X :  zoo. 

5:100. 

zo :  zoo. 

xs :  xoo. 

30 :  zoo. 

•    •    • 

•    •    • 

0.44 

•    ■    • 

0.95 

0.40 
0.38 

■    •    • 
•    ■    • 

2 
1.83 

•  •    « 

•  *    • 

4.10 

3- SO 

•  •  ■ 

0.83 

S.50 
5.02 

•    •    • 

■    ■    • 

6.10 
6.41 

9.o8t 

•  •  ■ 

0.40 

1.90 

390 

•    •    • 

•  •  • 

SrCl, 

AgXzo». 

■  SrCl,^ 

3 

AgXzo». 

SrCl, 

2 

AgXzo». 

0.550 

0.033 

1. 818 

• 

0.348 

3-494 

2.018 

0.989 

0.092 

2.140 

0.510 

4.152 

3-594 

1-359 

0.173 

2.476 

0.747 

5.216 

8.174 

1.572 

0.236 

2.992 

1.252 

5-775 

12.040 

The  determinations  were  made  by  gradually  adding  0.25  n  and  o.oi  n  AgNOt  to 
the  chloride  solution  and  observing  the  point  of  initial  opalescence. 
One  liter  of  4.777  n  ZnCl2  solution  dissolves  0.000364  mol.  AgCl  at  25®. 

(Forbes,  x9zi.) 

Fusion-point  data  are  given  for  the  following  mixtures. 

AgCl  +  Agl.  (Monkemeyer,  Z906.) 

AgCl  -|-  AgsS.  (Truthe,  Z9Z3;  Sandoimini,  Z9Z3.) 

AgCl  -f-  NaCl.  (Sackur,  Z9Z3;  Botta,  Z9zi;  Sandomuni,  Z91Z,  19x4.) 

AgCl  -{•  TICL  (Sandonnioi,  19x1, 1914.) 
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Solubility  of  Silver  Chloridb  in 

Pysidinb. 

(Kahleabeig  and  WitHrh.  1909.) 

Cms.  AfC 
V.                    per  zoo  Gms. 
Pyridine. 

Solid  Phase. 

f. 

Cms.  AffQ 

per  100  Gms. 

Pyridine. 

SoKH 
Pfaaac 

—  SyEutec. 

Aca.aCAN+CAN 

0 

S-3S 

Aga 

-49                 0.77 

AgCLaCAN 

10 

317 

H 

-35                0-99 

u 

20 

1. 91 

U 

-30                1.36 

u 

30 

1.20 

U 

-25                1.80 

M 

40 

0.80 

«« 

—  22                2.20 

M 

so 

053 

U 

—       tr.pt.     2.7s 

"  +AgaC.H^ 

60 

0.403 

M 

-20                3-7S 

Aga.CAN 

70 

0.32 

« 

-18                3.8s 

i( 

80 

0.25 

« 

-10                435 

It 

90 

0.22 

U 

-  5                S-os 

M 

100 

0.18 

W 

-  I                S-6o 

M 

IIO 

0.12 

« 

8ILVKB  CHBOMATE  AgsCrOi. 
One  liter  of  water  dissolves  0.026  gm.  AgtCrOi  at  i8^  and  0.020  gm.  at  25*. 

(Abegg  and  Coz,  1903;  Kohlrausch.  1904-05.) 
One  liter  HjO  dissolves  0.029  gm.  AgjCrO*  at  25**.  (Schifcr.  1905.) 

One  liter  of  HfO  dissolves  0.0142  gm.  AgiCrOi  at  0.26**;  0.0225  g™-  at  14.8*, 

0.036  gm.  at  30.7"  and  0.084  gms.  at  75*.  (Kohkausch,  1908.) 

One  liter  HiO  dissolves  0.0256  gm.  at  i8^  0.0341  gm.  at  27^  and  0.0534  gm.  at 

50%  determined  by  a  color imetric  method  (see  Note,  p.  608).  (Whitby,  1910.) 

Solubility  of  Silver  Chromate  in  Aqueous  Ammonia  at  25®. 

(Sherrill  and  Eaton,  1907.) 

Mols.  NH4OH  per  Liter  o. oi        o . 02        o . 04         o . 08 

Mols.  X  lo'  Ag2Cr04  per  Liter     2 .  004      4 .  169      8 .  595      1 7 .  58 

Solubility  of  Silver  Chromate  in  Aqueous  Nitric  Acid  at  25^ 

(Sherrill  and  Ruas,  1907.) 
Mob.  HNOb  Milliatoms  per  Liter. 


per  Liter. 
O.OI 

o.ois 

0.02 

0.025 

0.03 

0.04 

0.05 


A«. 


3 
3 
4 
4 

5 

S 
6 


Cr. 

IS7 

730 
177 

567 

200 

803  11.62 

380 


(Sherrill 

SoUd  Mols.  itNO,  MniiatomsperUter. 

ner  Liter.  r*.  a» 


Phase. 


6.315    AaCiO* 

8.356 


II 


II 


II 


If 


II 


per  Liter. 
0.06 
0.07 
0.075 
0.08 
O.IC? 

0.13 

0.14 


Cr. 
6.833 


Ag. 


Solid 
Phase. 


7 

7 
7 
S 
4 
3 


333 

477 
260 

647 

293 
948 


14 
IS 
19 
23 
2S 


AAC1O4 


85 

45 
01 

89 
63 


<f 


w 


« 


M 


M 


tt 


+AgtCrA 


".":>        u.^ou        ...  yj.x^.         J-V^o      :«^.u^ 

One  liter  65%  aqueous  alcohol  dissolves  0.78  X  10^  gms.  equivalents  «  0.0129 
gm.  AgtCrOi  at  room  temp.  (?).  (Guerinl,  1913.) 

Solubility  of  Silver  Chroicatb  in  Aqueous  Solutions  of  Nitrates  at  Ioo^ 

(Carpenter,  x886.) 


Solvent. 

Water 

Sodium  Nitrate 
Potassium  Nitrate 
Ammonium  Nitrate 
Magnesium  Nitrate 


Giiii.S*lt 

Gms.  A&(M>| 

per  100  cc. 

per  zoocc. 

HiO. 

Solution. 

0 

0.064 

SO 

0.064 

SO 

0.192 

SO 

0.320 

SO 

0.256 

Milliatoms 

per  Liter. 

Cr. 

Ag. 

32.20 

5-390 

25.06 

6. 131 

20.21 

7.148 

13  59 

9  529 

II.  10 

II. I 

II. I 

II. I 

M  (« 

M  II 


U 
II 


613  SILVER  CHBOBIATS 

SILVER  (Di)  CHROMATE  AgjiCriO,. 

One  liter  of  aqueous  solution  contains  0.00019  gm.  mol.  or  0.083  S™*  AgtCrsOr 
at  15^  (Mayer,  1903.) 

Solubility  of  Silver  Dichromatb  in  Aqueous  Nitric  Acid  at  25^ 

(Sherrill  and  Russ,  1907.) 
ut^u  TTxrrk.  Milliatoms  per  Liter. 

Mob.  HNOb  ^i::: ^  S^U  ^  p,^ 

per  Liter.  ^^ 

O  32.20  5 -390  AgCi04+AaCrA 

Q     QY  /» ^     /nA  a      X  *»  -r  II  II 

0.02 
0.04 

0.06  II.  10  II.  I  A&CrA 

0.08 

0.08+0.1  AgNOs    6.625 

At  the  lower  concentrations  some  of  the  dichromate  is  converted  into  solid 
chromate. 

SILVER  CITRATE  QHiOrAg.. 

100  gms.  HsO  dissolve  0.0277  gm.  CeHtOrAgs  at  i8^  and  0.0284  S^-  ^t  25^ 

(Paitheil  and  HQbner,  1903.) 

SILVER  CYANIDE  AgCN. 

One  liter  of  aoueous  solution  contains  0.000043  gm.  AgCN  at  17.5**  and  0.00022 
gm.  at  20^  (by  Conductivity  Method).  (Abegg  and  Cox;  Bottger,  1903.) 

Solubility  of  Silver  Cyanide  in  Aqueous  Ammonia  Solutions. 

(Long!.  1883.) 

100  gms.  aq.  ammonia  of  0.998  Sp.  Gr.  «  5%,  dissolve  0.232  gm.  AgCN  at  12*. 
100  gms.  aq.  ammoitia  of  0.96  Sp.  Gr.  »  10^  dissolve  0.542  gm.  AgCN  at  18^. 

One"  liter  aq.  3  n  AgNOi  dissolves  0.0091  gm.  mol.  =  1.2 16  gm.  AgCN  at  25°. 

(Hellwig.  1900.) 

Fusion-point  data  for  mixtures  of  AgCN  +  NaCN  are  given  by  Truthe  (1912). 

SILVER  FERRICYANIDE  Ag,FeCN<. 

One  liter  HjO  dissolves  0.00066  gm.  AgjFeCNe  at  20®.    See  Note,  p.  608. 

(Whitby,  19x0.) 

SILVER  SODIUM  CYANIDE  AgCN.NaCN. 

100  gms.  HsO  dissolve  20  gms.  at  20**,  and  more  at  a  higher  temperature.     100 
gms.  85%  alcohol  dissolve  4.1  gms.  at  20°.  (Baup»  1858.) 

SILVER  THALLOUS  CYANIDE  AgCN.TICN. 

100  gms.  HtO  dissolve  4.7  gms.  at  0°,  and  7.4  gms.  at  i6^  (Fronmttlkr,  1878.) 

SILVER  FLUORIDE  AgF.2HsO. 

Solubility  in  Water. 

(Guntz  and  Guntz,  Jr.,  19x4.) 


f. 

Gms.  AgF  per 
100  Gms.  H|0. 

Solid  Phase. 

f. 

Gms.  AgF  per 
100  Gms.  IlaO. 

Solid  Phase 

—  14.2  Eutec. 

60 

Icc+AgF.4Hrf) 

25 

179s 

AgF.3H,0 

+  18. s 

165 

AgF.4H,0 

28.5 

215 

II 

18.65 

169.5 

"  +AgF.2H,0 

32 

193 

II 

20 

172 

AgF.2]%0 

395 

222 

"  +AgF 

24 

178 

II 

108 

205 

AgF 

Two  unstable  hydrates,  AgF.HsO  and  3AgF.5HsO  were  also  obtained. 

100  gms.  HiO  dissolve  181.8  gms.  AgF  at  I5.8^  c/u.8  of  Sat.  Sol.  »  2.61 .  (Gore,  1870.) 


8ILVKB  7LU0BIDS 


6i4 


SCX.UBILITY  OP  Silver  Fluoridb  in  Aqueous  Solutions  op  Hydro- 

pLuoRic  Acid  at  o*  and  at  24*. 

(GunU  and  GiinU,  Jr.,  29x4.) 

Results  ^  Results  at  24^ 


Cms.  per  loo 

Gmt.  HA' 

SoUd  Phase. 

Cms.  per  loc 

>Gmi.BiO. 

s       flolMFIiue. 

AgF. 

HF. 

AgF. 

HF. 

87  5 

0.40 

AgF^H^ 

178 

0 

AgF.>H^ 

89.4 

2.60 

It 

178  s 

1-73 

<l 

93-8 

3-97 

M 

177-65 

5-42 

W 

118. s 

9.60 

tt 

179 -s 

10 

M 

156 

14 

+AgF.2H^ 

189. 5 

13-4 

M 

159 

17.2 

AgF.aHy0 

191-5 

14-3 

"       +A«F<?) 

i8S 

24 

M 

207 

0-I5 

3  AgF.sH^ 

189 

2S-7 

AgF 

206.2 

1-25 

11 

188 

29s 

u 

202.5 

7-9 

M 

196 

39-8 

u 

198.6 

12.65 

fl 

142. 1 

52 

AgF.2afi 

195-5 

II. 7 

AcF.H^ 

121.7s 

S7-2 

il 

194-5 

13 

fl 

94-93 

66.57 

(1 

189.5 

18.8 

3AgF.5H^+AgF(?) 

173 -75 

0.4 

3A«F.5HiO 

193 

36-6 

AgF 

174 

3-6 

If 

193 -5 

16 

Additional  determinations  at  other  temperatures  are  given. 

SILVER  FULMINATE  CAg,(NO0CN. 

One  liter  of  aqueous  solution  contains  0.075  fi^*  CiAgiN^Oi  at  13^,  and  0.180 
gm.  at  30*" 

SILVER  HEPTOATE  (Onanthylate)  AgCrHiiOs. 


(HoUeman.  1896.) 


Solubility  in  Water. 

(Landau,  1893;  Altachul,  1896.) 


O 
10 
20 

40 


Gms.  AgCyHi^  per  xoo  Gms.  H^.  ^« 

0.0635  (Landau)   O . O436  (Altachul)  50 

0.0817  0.0494  60 

0.1007      O.OSS5  70 

0.1206        0.0617  80 
0.1420        0.0714 


Gms.  AgCyHiA  per  xoo  Gms.  Hfi. 

t * , 

0.1652  (Landau)  0 . 0858  (Altschul) 
0.1906  0.1036 

0.2185  01351 

0.2495  0.1688 


SILVER  lODATE  AglO,. 

One  liter  of  aqueous  solution  contains  0.04  gm.  or  0.00014  gm.  mol.  at  18^-20®, 

and  0.05334  gm.  or  0.000189  gm.  mol.  at  25  . 

(Longi;  Bdttger;  Kohlxauach;  Noyes  and  Kohr,  iQoa.) 

The  solubility  of  silver  iodate  in  water,  determined  by  a  colorimetric  method 
(see  Note,  p.  608),  was  found  by  Whitby  (1910)  to  be  0.030  em.  AglOt  per 
liter  at  20^  Determinations  reported  by  Sammet  (1905)  made  by  a  chain  ceil 
method,  gave  0.061 1  gm.  AglOs  per  liter  at  25**  and  0.1849  gm.  at  60°. 

One  liter  of  H2O  dissolves  0.0275  gm.  AglOi  at  9.43*,  0.039  gm.  at  18.4®  and 
0.0539  gm.  at  26.6°.  (Kohlzauach,  1908.) 

Solubility  of  Silver  Iodate  in  Aqueous  Solutions  op  Ammonia  and 

OF  Nitric  Acid  at  25®. 

(Longi,  1883.) 


100  gms.  aq.  ammonia  of  0.998  Sp.  Gr. 
100  gms.  aq.  ammonia  of  0.96  Sp.  Gr.  = 
100  gms.  aq.  nitric  acid  of  1.21  op.  Gr. 


"5%  dissolve  2.36  gms.  AglOs. 
10%  dissolve  45.41  gms.  AglOs. 
"  35%  dissolve  0.096  gm.  ^lOs. 


6i5  SILVER  lODATE 

Solubility  op  Silver  Iodatb  in  Aqueous  Scm-utions  of  Nitric  Acid  at  25®. 

(Hill  and  Simmons,  1909.) 

Normality  of  Gms.  AglO^  Normalitjr  of  Cms.  AglO^ 

Aq.  HNO^.  per  Liter.  Aq.  HNO|.  per  Liter. 

o  0.0503  I  0.2067 

0.125  0.0864  2  0.3319 

0.250  0.1075  4  0-6985 

0.500  0.1414  8  1-5^7 

The  solubility  of  the  amorphous  modification  of  AglOi  is  considerably  higher 
than  that  of  the  crystalline,  but  the  amorphous  product  rapidly  becomes  crystalline 
and  correct  results  are  soon  obtained. 

SILVER  IODIDE  Agl. 

One  liter  of  aqueous  solution  contains  0.0000028  gm.  Agl  at  20^-25^ 
(Average  of  several  determinations  by  Kohbausch,  Abegg  and  Cox,  etc.,  Holleman  gives  higher  figures.) 

One  liter  of  water  dissolves  0.0000253  K™*  ^^^  ^^  60*^,  determined  by  a  chain 
cell  method  (Sammet,  1905).  This  author  also  gives  data  for  the  solubility  of 
Agl  in  I  fi  and  o.i  n  KI  solutions  at  6o^ 

Solubility  of  Silver  Iodide  in  Aqueous  Ammonia. 

centratSnof  Aq.      Ar^L!^^  4".  9^;^  Authority. 

Ammonia.  Ammonia.  per  Liter. 

7  0.971  16  0.045  (Ladenburg,  z9oa.) 

10  0.960  12  0.035  (Longi,  1883.) 

20  0.926  16  0.166  (Baubigny,  1908.) 

Baubigny  used  a  sealed  tube  and  noted  the  first  appearance  of  crystallization 
of  Agl  in  mixtures  of  known  compositions. 

Solubility  of  Silver  Iodide  in  Aqueous  Mercuric  Nitrate  at  25**. 

(Morse,  1902.) 

Mob.  Hf(NO^t  Mols.  Agl  Gms.  Agl     Mols.Hf(KO^i        Mols.  Agl  per       Gms.  Agl 

per  Liter.  per  Liter.  per  Liter.         per  Liter.  Liter,  j  per  Liter. 

o.oio  0.00340  0.800  0.050  0.00740  1-737 

0.0125  0.00358         0.841  o.ioo  0.01161  2.730 

0.025  0.00476  1. 1x8  I  0.10700        25.160 

Since  HNOi  was  present  in  all  cases  its  influence  on  the  solubility  was  examined. 
It  was  found  that  no  appreciable  differences  were  obtained  with  concentrations 
valuing  between  o.i  and  2  n  HNOs.  Both  crystallized  and  amorphous  silver 
iodide  gave  identical  results. 

Solubility  op  Silver  Iodide  in  Aqueous  Solutions  of  Potassium 

Iodide  and  of  Silver  Nitrate  at  25". 

(Hellwig,  1900.) 
In  Aq.  KI  Solutions.  In  Aq.  AgNOt  Solutions. 


ifob.KI 

Mols.  Agl 

Gms.  Agl 

Mols.  AgNO, 

Mols.  Agl 

Gms.  Agl 

SoUd    ^ 

per  Liter. 

per  Liter. 

per  Liter. 

per  Liter. 

per  Liter. 

per  Liter. 

Phase. 

0.335 

0.000363 

0.0853 

0.20 

0.000289 

0.068 

Agl 

0.586 

0.00218 

0.512 

0.35 

0.000532 

O.I2I 

It 

0.734 

0.0044 

1.032 

0.50 

0.00127 

0.299 

M 

1.008 

O.OI41     ^ 

3.32 

0.70 

0.00362 

0.850 

M 

1. 018 

0.0148 

3-47 

I. 215 

O.OI31 

3.08 

AgJNQ, 

1.406 

0.0535 

12.55 

1.63 

0.0267 

6.26 

u 

Z.486 

0.0658 

15.46 

2.04 

0.0458 

10.9 

u 

I . 6304 

0.102 

24.01 

2.54 

0.0678 

16. 1 

AgJ(NQ,)f 

1.937 

0.198 

46.42 

3.75 

O.14I 

33.2 

ti 

4.69 

0.227 

53.2 

M 

5.90 

0.362 

85 

W 

SILVER  IODIDE  6i6 

Solubility  of  Silvbr  Iodide  in  Aqueous  Salt  SoLUTioirs. 

(Vaknta,  1894;  Cohn,  1895.) 

Gms.  Agl  per  100  Gnu.  Aq.  Sol.  of  Conoentiation: 
Aq.  Stlt.  Solution.  t*.        , * 


z  :  100.        5  :  xoo.        zo :  zoo.       X5  :  zoo.        30 

Sodium  Thiosulfate  20      0.03      0.15      0.30      0.40        o 

"  "  CalcbyCohn.*        O.623      2.996     $.726     8.2l8      lO 


Potassium  C3ranide  25 

"  "  CalcbyCohn.* 


Sodiimi  Sulfite  25 

Ammonium  Thiocyanate  20 

Calcium  "  25 

Barium  "  25 

Aluminiiun  "  25 

Thiocarbamide  25 

Thiocyanime  25      0.008    0.05      0.09 

*  See  Note,  p.  603. 


8.28 
8.568 


...  O.OI  ... 

0.02        0.08        0.13 

...  o .  03  •  .  .  . 
...  o .  02  ... 
...         0.02  ... 

o . 79  •     •  •  • 


zoo. 
60 

493 


02 


SCX^UBILITT  OF   SiLVER  lODIDE  IN  AqUBOUS   SOLUTIONS  OF   SODIUM    CHLORmB, 

Potassium  Bromide  and  of  Potassium  loDmE  at  15**. 

(Schierholz,  Z890.) 

In  Sodium  Chloride. 

Gms.  per  zoo  Gms.  Solution. 


NaCl.  Agl. 

26.31  0.0244 

25.00  0.00072 


In  Potassium  Bromide. 

Gms.  per  zoo  Gms.  Solution. 
KBr  ^      Alfl  ' 

30.77  0.132 

100  gms.  sat.  silver  nitrate  solution  dissolve  2.3  gms.  Agl  at  ii^  and  12.3  gma. 
at  b.  pt. 

100  gms.  pjrridine  dissolve  o.io  gm.  Agl  at  10^,  and  8.60  gms.  at  12 1^ 

(von  Lasxcsmaki,  1894.) 

Solubility  of  Silver  loDmE  in  Aqueous  Sodium  loDmE  at  25^ 

(Kiym.  Z909.) 


In  Potassium  Iodide. 

Gms.  per  zoo 

Gms.  Solution. 

KI. 

Agl. 

59.16 

S3    '3 

57    IS 

40.0 

50.0 

25.0 

40.0 

13  0 

33-3 

7-33 

25.0 

2-75 

21.74 

r.576 

20.0 

0.80 

Nal. 

Agl. 

Solid  Phaw. 

Nal.              AgL    ' 

Solid  PfaaK. 

S9-29 

21.21 

Agl 

226            120.9 

AgIJraI.3iHdO+NaI 

67.47 

28.52 

« 

222.7      112. I 

Nal 

134  I 

99  54 

fi 

214.7         9084 

« 

156.9 

124.6 

*t 

203.9         59.48 

u 

179.8 

ISO 

"  +AgI.NaI.3iH^ 

194.5         31. IP 

M 

196.3 

134.8 

AgI.NaI.3iI^ 

185.52         0 

U 

223.7 

122 

« 

•    The  above  table  was  calculated  from  the  original  results  which  are  expressed  in 
mols.  per  1000  mols.  HsO. 

Fusion-point  data  for  mixtures  of  Agl  +  Hgit  are  given  by  St^er  (1903). 
Results  for  Agl  +  Nal  are  given  by  Sandonnini  and  Scarpa  (1913). 
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SILVER  LAURATI 


8ILVKB  LAURATI,  MTRISTATE,  PALBUTATE  and  STEARATI 

Solubility  of  each,  Determined  Separately,  in  Water  and  Other 

Solvents  at  Several  Temperatures. 

(Jacobson  and  Holmes,  19x6.) 


Solvent. 

t* 

Gms.  each  Salt  ] 

per  100  Gms.  Solvent. 

V   • 

Laurate. 

Myristate. 

Palmitate. 

Stearate. 

Water 

35 

•    •    • 

0.007 

0.004 

0.004 

« 

50 

•    •   • 

0.007 

0.006 

0.004 

Abs.  Ethyl  Alcohol 

25 

0.009 

0.008 

0.007 

0.007 

«             <{ 

50 

0.009 

0.008 

0.007 

0.007 

Methyl  Alcohol 

15 

0.074 

0.063 

0.060 

0.051 

«            It 

25 

0.072 

0.067 

0.059 

0.052 

U                       It 

35 

0.078 

0.071 

0.062 

0.055 

<t                tc 

50 

0.083 

0.073 

0.066 

0.060 

Ether 

15 

O.OIO 

0.009 

0.009 

0.007 

SILVER  LEVUUNATE  (Acetyl  propionate)  CHs.COCHsCHiCOOAg. 

Solubility  in  Water. 

(Fuicht  and  Lieben,  1909.) 


f. 

8 

9 

14-15 
99.6 


Gn)S.  per  100  Gms.  Sat.  Solution. 

^^  -A 


o-  5363  (white  salt)  o.  5195  (yellow  salt) 

0.5166  0.5372 

0.6078  "  0.6448 

3-49  370 


u 


SILVER  MALATE  C4H406Agt. 

100  gms.  HsO  dissolve  0.0119  gms.  at  18°,  and  0.1216  gm.  at  25^ 

(Partheil  and  Habner,  1903.) 

SILVER  NITRATE  AgNOs. 

Solubility  in  Water. 

(Etard,  1894;  Kremeis,  1854;  Tilden  and  Shenstone,  1884.) 


«Gms.  AgNOi  per  100  Gms. 


Gms.  AgSOt  per  xoo  Gms. 


•  ■ 

Solutioi 

I. 

Water. 

»  . 

Solutioi 

1. 

Water. 

-  5 

48  (Etaid) 

•    •    • 

•    •    • 

50 

79  (Etard) 

83 

455 

0 

53 

55 

122 

60 

81.5 

84 

.      525 

10 

62 

63 

170 

80 

85.5 

87 

669 

20 

68 

69 

222 

100 

88.5 

9oi 

952 

25 

70.5 

72 

257 

120 

91 

95 

1900 

30 

72.5 

75 

300 

140 

93.5 

•      •     • 

•   •    • 

40 

76.5 

79 

376 

160 

95 

•      •      • 

•    •    • 

100  gms.  sat.  aq.  solution  contain  47.1  gms.  AgNOs  at  —7.3^  (—  Eutectic). 

(Middlebers,  1903.) 
1 00  gms.  sat .  aq .  sol .  contain  65 .5  gms.  AgNOs  at  15.5**.  (Greenish  and  Smith,  1903 .) 
100 gms.  sat.  aq.  sol.  contain  73  gms.  AgNOs  at  30^.    (Sdueinemakers  and  de  Baat,  19x0a.) 

Solubility  of  Silver  Nitrate  in  Aqueous  Nitric  Acid  at  25**. 

(Masson,  191Z.) 

Gm.  Mols.^  per  Liter.    Qms.  AgNOi 


<^  of  Sat. 

Gm.  Moil 

1.  per  Liter. 

SoL 

HNO,. 

AgNO,. 

2.3921 

0 

10.31 

2.2754 

0.4042 

9.36 

2.1243 

0.962 

8.08 

Z.9402 

1.698 

6.54 

T.7052 

2.834 

4- 526 

per  Liter. 

Sol. 

HNO,. 

A«NQ,. 

per  Liter. 

1752 

1.4980 

4.497 

2.590 

440.1 

1 591 

1-4195 

5.992 

1.698 

288.6 

1373 

I. 3818 

8.84 

0.843 

143.2 

nil 

I   3976 

12.53 

0.347 

58.96 

769.1 

100  gms.  2HNOi.3HtO  dissolve  3.33  gms.  AgNOs  at  20",  and  16.6  gms.  at  100". 
100  gms.  cone.  HNOs  dissolve  0.2  gm.  AgNOs.  (Schultz,  x86o.) 


SILVER  NITBATI 
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Solubility  of  Mixed  Crystals  of  Silver  Nitrate  and  Sodium  Nitrate 

IN  Aqueous  Ethyl  Alcohol. 

(Hiasink,  1900.) 
Results  at  25®  in  Results  at  50®  in 

Aq.  C,H»OH  of  4o  =  0.945  (37  wt.  %).    Aq.  CiH«OH  of  da  =  0.859  (75  wt.  %). 


Gms.  per  xoo 
Gms.  Sol. 

AgNOt.      NaNOt'. 


9ft.  per  cent  in 
Mix  Crystals. 


Gms.  per  xoo 
Gms.  Sd. 


Wt.  per  cent  in 
Mix  Crystals. 


47  32 
4401 
36.78 
29.97 
24.56 
8.02 
0.0 


0.0 
8.78 
20.42 
23.2 
24.82 
26.41 
26.77 


AgNOs. 

100 
99.1 
42.9 

33-6 

27.6 

9.9 

0.0 


NaNOt 
0.0 
0.9 

571 
66.4 

72.4 

90.1 

100. 0 


AgNOj. 
29.78 
27.9 
26.4 

33  o 

18.3 

9S 

CO 


NaNOt. 
0.0 

4.2 
6.3 

3-3 
3.S4 


AgNOs. 
100 

99  S 

99-3 
42.9 

31  o 
175 

CO 


NaNO^ 
CO 

0.7 

57-1 
69.0 
82.5 

IQO.O 


Very  extensive  data  for  equilibrium  in  the  system  silver  nitrate,  succinic  acid 
nitrile  and  water  are  given  by  Middelberf  (1903).  This  author  first  gives  data 
for  the  ternary  systems  and  then  results  K>r  isotherms  of  the  ternary  system  at 
o®,  12®,  20®,  25®  and  26.5®.  A  number  of  determinations  for  higher  temperatures 
are  also  given.  The  following  compounds  of  succinic  nitrile  and  silver  nitrate 
were  identified:  C,H4(CN),.4AgNO,,  C8H4(CN),.2AgNO,,  C2H4(CN),.AgNOa. 
2C,H4(CN)2.AgNO,.HiO,  and  4[2C2H4(CN)2.AgNO,)H»0.  Additional  data  for 
this  system  are  also  given  by  Timmermans  {1907). 


Solubility  of  Silver  Nitrate  in  Alcohols. 

(de  Bruyn,  189a.) 

100  gms.  abs.  methyl  alcohol  dissolve  3.72  gms.  AgNOs  at  19^. 
100  gms.  abs.  ethyl  alcohol  dissolve  3.10  gms.  AgNOi  at  19^. 


Solubility  of  Silver  Nitrate  in  Aqueous  Ethyl  Alcohol. 

(Eder,  1878.) 


Sp.  Gr.of  Aq. 
Alcoholic 
Mixture. 

Volume 

Gnu.  AgNOs 

per  TOO  Gms.  Aq.  Alcohol  al 

per  cenc 
Alcohol. 

'     x^. 

so'. 

75*. 

0.8x5 

95 

3.8 

7-3 

18.3 

0.863 

80 

10.3 

•     •     ■ 

42.0 

0.889 

70 

22.1 

•     •     ■ 

•        •        • 

0912 

60 

30  5 

S8.t 

89.0 

0-933 

SO 

35-8 

•     •     « 

•        •        • 

0.951 

40 

56-4 

983 

160.0 

0.964 

30 

73-7 

•     •      • 

•        •        • 

0.97s 

20 

107.0 

214.0 

340.0 

0986 

10 

158.0 

■     ■     • 

•        •         ■ 

100  gms.  of  a  mixture  of  i  vol.  (95%)  alcohol  +  i  vol.  ether  dissolve  1.6  gms. 
AgNOi  at  15^ 

100  gms.  of  a  mixture  of  2  vols.  (95%)  alcohol  +  i  vol.  ether  dissolve  2.3  gms, 
AgNOa  at  15**. 

100  gms.  H2O  sat.  with  ether  dissolve  88.4  gms.  AgNOs  at  15^         (Eder.  1878.) 

100  gms.  acetone  dissolve  0.35  gm.  AgNOi  at  14**,  and  0.44  gm.  at  18**. 

(von  Laac^yDski,  1894;  Naumann,  1904^ 
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Solubility  of  Silver  Nitrate  in  Several  Solvents. 


Solvent. 

f. 

Gms.  per  zoo  Gms. 
Solvent. 

» 

Authority. 

Acetonitrile  (anhydrous) 

18 

290 

« 

ord.  temp. 

about  150 

(SchoU  and  Stdnkopf.  X906.) 

Benzonitrile 

18 

about  105 

Benzene 

35 

0.022 

(Linebaxger,  1895.) 

« 

40.5 

0.044 

Hydrazine  (anhydioofl) 

ord.  temp. 

I  (with  decomp.)        (Welsh  and  Bzodetson,  19x5.) 

• 

Solubility  of  Silver  Nitrate  in 

Pyridine. 

• 

Gms.  AgNOi 

Gms.  AgNO, 
per  100  Gms 

1 

t*.          per  loo  Gms. 

Solid  Phase. 

r. 

.      Solid  Phase. 

C,H,N. 

r«H,N. 

— 48.sm.  pt 

.    0       I 

CAN 

45 

62.26 

AgNQ|.3CAN 

-50.5 

3 

i( 

46 

63.09 

II 

-53 

6 

u 

47 

66.35 

II 

-59 

9 

(« 

48 

70.85 

II 

—65  Eutec. 

•    a    • 

"+AgNQ|.6C,H,N        48 . 5  tr. 

pt.    .  .  . 

"+AgNQ|.aCAN 

-51-25 

II. I      . 

AcNQ|.6r«H|N 

45 

69.85 

AcN0b.aQH|N 

-44  • 

II. 7 

i( 

50 

72.25 

II 

-40 

12.2 

II 

60 

78.60 

11 

-35 

12.6 

II 

70 

89.10 

II 

-30 

13.9 

II 

80 

121. 21 

11 

-25 

17.6 

II 

87 

215.02 

II 

— 24  tr.  pt. 

•  •  • 

"+AgNQ|.3r4H,N        80 

228.5 

II 

—22 

18.8 

AcNQ|.3C|H|N 

74 

230.6 

II 

—  10 

20.03 

II 

74 

225.4 

« 

0 

22.34 

II 

80 

230.4 

II 

+10 

2^21 

II 

87 

237.1 

II 

20 

33.64 

« 

90 

241.9 

II 

30 

40.86 

II 

100 

253.8 

II 

40 

53.52 

II 

no 

271.4 

II 

Fusion-point  data  for  mixtures  of  AgNOi  +  TlNOi  are  given  by  van  Eyk  (1905). 
8ILVEB  NITBITE  AgNOt. 


Solubility  in  Water. 

(Cxeighton 

and  Ward,  19x5.) 

Gms.AgNOk 

*• 

Gms.  AgNOt 

t* 

Gms.  A^NOb 

per  Liter. 

m    m 

per  Liter. 

• . 

per  Liter. 

1.55 

20 

3.40 

40 

7.15 

2.20 

25 

4.14 

50 

9.95 

2.75 

30 

5 

60 

13.63 

o 
10 

15 

The  determinations  by  Abegg  and  Pick  (1906)  are  slightly  hi^rher  than  the 
above  at  temperatures  below  20^.  Single  determinations  agreemg  well  with 
the  above  are  given  by  Ley  and  Schaefer  (1906),  and  by  von  Niementowski  and 
von  Roszkowski  (1897). 

Solubility  in  Aqueous  Solutions  of  Silver  Nitrate  at  18^. 

(Naumann  and  Rucker,  xgos.) 


Mob,  per  liter. 


O-OOOO 

o. 00258 

0-00517 
0.01033 


AgNOs. 
0.02067 
0.0197s 
0.01900 
0.01689 


Grams  per  Liter. 
AgNOs.      AgNOs. 
0.000     3-184 

0439    3  042 

0.878      2.926 
1.756      2.601 


Mols.  per  Liter 

AgSO^.  AgNOa: 

0.02067   0.0143s 

0.04134  O.OI168 

0.08268   0.00961 


Grams  per  liter. 

AgNOs.      AgNOt-. 

3.512      2.201 

7.024     1.799 

14.048      1.480 


per  Liter. 

'     Mols. 

Gms. 

O 

0.0269 

4.13s 

0.00258 

0.0260 

3991 

0.00588 

0.0244 

3. 735 

O.OII77 

0.0224 

3.432 

o- 02355 

0.0192 

2.943 

0.04710 

0.0164 

2.498 
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Solubility  of  Silver  Nitrite  in  Aqueous  Solutions  op  Silver  Nitratb 

AND  OF  Potassium  Nitrite  at  25*. 

(Creighton  and  Ward,  191 5.) 
In  Aqueous  AgNOi.  In  Aqueous  KNOt. 

Mob.  AgNQi         Dissolved  AgSOt  per  Liter.  .  Mob.  KNO^       Diaaolved  AgNd  per  Liter. 

per  Liter.  '     M^Z        *        GmZ 

o  0.0269         4.13s 

0.00258  0.0259  3.974 

0.00588  0.0249  3.820 

O.OII77  0.0232  3.560 

0.02355  0.0203  3.119 

0.04710  O.O181  2.765 

Additional  determinations  of  the  solubility  of  silver  nitrite  in  aqueous  silver 
nitrate  solutions  at  25**  are  given  by  Abegg  and  Pick  (1905). 

One  liter  aqueous  0.02  n  NaNOs  dissolves  3.185  gms.  AgNOi  at  25V 
"      "  "       0.20 «       "  "        3.016     " 

"      "         "       o.20«NaNO,        "        4.956    " 

(Ley  and  Schaefer,  1906;  see  also  p.  66a) 

100  gms.  HtO  sat.  with  both  salts  contain  10.9  gms.  AgNOs  +  78.3  gms. 

Sr(NO«)f  at  14*.  (Oswald.  1912.  r9i4.) 

100  gms.  acetonitrile  dissolve  about  23  gms.  AgNOi  at  ord.  temp,  and  about 
40  gms.  at  the  boiling-point  (81.6**).  (ScfaoU  and  Steinkopf,  1906.) 

8ILVEB  OXALATE  Ag,Cs04. 
One  liter  HsO  dissolves  0.0378  gm.  AgiCs04  at  21^,  see  Note,  p.  608. 

(Whhby,  19x0.) 

One  liter  HtO  dissolves  0.0416  gm.  AgtCs04  at  25**.    Conductivity  method. 

(Scfalfer,  r905.) 

One  liter  HsO  dissolves  0.0265  gm.  AgsCsOi  at  9.72^  0.034  S™*  ^t  18.5**  and 
0.043  S™-  ^t  26.9**.  (KohlraaKh,  1908.) 

Solubility  of  Silver  Oxalate  in  Aqueous  Nitric  Acid  at  25®. 

(Hill  and  Simmons,  1909.) 

Normal-  Percent              j    ^j  Qua.  Normal-  Percent            d^6l  Gna. 

Aq.MfO,.  ofHNOi.  Sat.  Sol.  pJ^Lte.  Aq^HNO,.  ofHNOk.  Sat.  SoL  ^^YSS. 

0.2517  1.574  1.0080  1.345  4017  22.37  I.14IS  17." 

0.5025  3. 117  I. 0186  2.189  5.564  29.84  I. 1996  29.96 

0.9806  6.017  1.0339  3.720  5.83  31.085  I. 2162  33.88 

1.040  11.476  1.0647  7.170 

SILVER  OXIDE  Ag,0. 
One  liter  of  HaO  dissolves  0.021  gm.  at  20^,  and  0.025  S^*  at  25^ 

(Noyes  and  Kohr;  BOttger;  Aben  •nd  Oz.) 

One  liter  HsO  ciissolves  0.0215  gm.  AgjO  at  20^    (See  Note,  p.  608.)  (Whitby,  1910.) 

Solubility  of  Silver  Oxide  in  Water. 

(Rebiere,  19x5.) 

-_,,,_  ..       ,.«       ,  Gm-  Mols.  AgiO  per  liter.        CSnia.  Agfi  per  Liter. 

Method  of  Preparation  of  the  Sample.        *     .       «       ^       . — s— »       ** 7^*^ r-% 

At  as*.  At  so".  At  as*.        At  so*. 

By  action  of  NaOH  on  AgNQj      2 .  i6 .  lo"^  2 .  97 .  10"*  o .  050  o .  0691 

By  action  of  Ba(OH)t  on  AgNOi  2 .  23 .  lo"^  3 .  09 .  lo"^  o .  05 19  o .  07 19 

By  action  of  KOH  on  AgCl           2.32.  lo"^  355.  lo"^  o.  0538  o .  0825 

By  action  of  KOH  on  AgtCOk       2.95.10"^  3.89.10"^  0.0680  0.0904 

Solubility  .of  Silver  Oxide  in  Aqueous  Ammonia  at  25*. 

(Whitney  and  Melcher,  1903.) 

Mols.  NI^        Gm.  Atoms  Ag  Mob.  NI^        Gm.  Atoms  Ag  Mols.  NH^       Gm.  Atoms  Ac 

(Total)  per  Liter.       per  Liter.         (Total)  per  Liter.       per  Liter.  (Total)  per  Liter.      per  Liter. 

0.220      0.0658       0.733      0.224        1. 147      0.343 

0.469  0.134  0.876  0.257  1.498  0.454 

€k684  0.205  0.915  0.276  1.522  0.470 
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SOLUBILITT  OF  SILVER  OxiDB  IN  AQUEOUS  SOLUTIONS  OF  EtHYL  AmINE  AND 

OF  Methyl  Amine  at  iS**. 

(Eakr,  1903.) 

In  Aqueous  Ethyl  Amine.  In  Aqueous  Methyl  Amine. 

Nonnalityof  Normality  of  Normality  of  Normali^of 

Aq.  Amine.  DiMolved  Ag.  Aq.  Amme.  DiMolved  Ag. 

o.ioo        0.0322         o.ioo       0.0221 

0.50  0.160  0.500  O.II8 

I  0.314  I  0.228 

SILVER  PEBMANOANATI  AgMnO«. 

100  gms.  cold  water  dissolve  0.92  gm.:  hot  water  dissolves  more. 

(MittcherKch,  183a.) 

SILVER  PHOSPHATE  Ag,P04. 
One  liter  of  water  dissolves  0.00644  gm.  at  20°. 

SILVER  PROPIONATE  CHsCOOAg. 

Solubility  in  Water. 

(Raupenatrauch,  1885;  Arrhemus,  1893;  Goldschmidt,  1898.) 

Gma.  (^HAAg  *e  Gma.  CaHiQiAg  *» 

pet  Uter.  *  per  Liter. 

$.12  20  8.36(8.48)  50 

6.78  25  9.06  70 

8.36(A)  30  9.93(9-70)  80 


(Bflttger,  1903.) 


O 

zo 

18.2 


Gma-OHAAg 
per  Liter. 

13. 35 
17.64 

20.30 


Solubility  of  Silver  Propionate  in  Aqueous  Solutions  of: 

(Anlieniaa.) 


Silver  Nitrate  at  19.7". 

Mola.  per  Liter.  Gms.  per  Liter. 


Sodium  Propionate  at  i8.2^ 

Mola.  per  Liter.  Gma.  per  Liter. 


AgNOk.  CaH»0^. 

o  0.0471 

0.0133  0.0415 

0.0267  0.0379 

0.0533  0.0307 

0.100  0.0222 


AgNOk.     CAQiAg.      CsHtO^a.  CAQiAg.       C,H|Q|Na.     CAOiAg. 


O 
2.289 

4.577 

9.059 

16.997 


8.519 
75" 

6.86 

5.556 

4.019 


o 
0.0167 

0.0333 
0.0667 

o. 1333 
o. 2667 
0.5000 


0.0462 

0.0393 
0.0345 

0.0258 
0.0I9I 
0.0I3I 

O.OIOI 


o 
1.607 

3.215 

6.429 
12.859 
25.718 

48.77 


8.362 
7. 114 

6.244 

4.670 

3.456 

2.371 
Z.828 


(HoI]eman,!z8g3.) 


SILVER  SALICYLATE  C6H4.0H.COOAg  1,2. 
One  liter  of  aqueous  solution  contains  0.95  gm.  at  23^ 

SILVER  SUCCINATE  C4H40«Ag^. 

100  gms.  HsO  dissolve  0.0176  gm.  at  i8^  and  0.0199  g^n.  at  2J^ 

(Parthoi  and  HQbner,  1903.) 

SILVER  SULFATE  Ag>SO«. 


Solubility  in  Water. 

(Bane,  1911.) 

t* 

Gma.  Ag|S04 

S3. 

r. 

Gms.  AgiS04 

per 

f. 

Gma.  Ag^4per 

W  a 

100  Gma.  Sat. 

xoo  Gms.  Sat. 

SoL 

zoo  Gms.  Sat.  Sol. 

0 

0.57 

30 

0.88 

70 

1. 21 

10 

0.69 

40 

0.97 

80 

1.28 

20 

0.79 

50 

1.05 

90 

1.34 

25 

0.834 

60 

1. 14 

100 

1.39 

The  result  at  25°  is  the  average  of  the  very  accurate  and  closely  agreeing 
determinations  of  Hill  and  Simmons  (1909),  Rothmund  (1910)  and  Harldna 
(191 1 ).  Earlier  determinations,  differing  somewhat  from  the  above,  are  given  by 
Euler  (1904),  Wright  and  Thompson  (1884),  Wentzel  (       )  and  Drucker  (1901). 
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Solubility  of  Silver  Sulfate  in  . 

Aqueous  Solutions  of  Ammonium 

Sulfate. 

(Bane, 

X9II.) 

Results  at  33"*. 

Results  at  5I^ 

Results  at  75^ 

Results  at  loo^ 

Cms.  per  xoo  Gms. 
Sat.  Sol. 

Gms.  per  xoo  Gms. 
Sat.  Sol. 

Gms.  per  100  Gms. 
Sat.  Sol. 

Gms.  per  xoo  Gms. 
Sat.  Sol. 

(NHJiSO*. 

Ag,S04. 

(NH4)^4.     A&SO4. 

(NH4),S04. 

AaSO*. 

(NH4)iS0«.    A&SOi. 

8.8s 

I.IOI 

8.90      1.362 

8.80 

1.758 

9.23      2.221 

15-90 

I -331 

16.27      1.680 

15.23 

2.155 

15              2.626 

22.22 

1.500 

22.43      1.887 

22.30 

2.490 

22.01      3.07s 

27.25 

1.58s 

32.10      2.061 

28.25 

2.734 

27             3.32s 

30.80 

1. 619 

35.38      2.095 

32 

2.823 

34.90     3.663 

35-88 

1.627 

39.03      2.082 

35.82 

2.889 

38.70      3.772 

39  46 

1.600 

42.37      2.055 

41.16 

2.929 

44.15      3.854 

43.22 

1.557 

45.05      2.026 

46.46 

2.902 

47.63      3.867 

A  series 

of  determinations  at  16.5^  is  also  given. 

Solubility  of 

Silver  Sulfate  in  Aqueous  Nitric  Acid  at  25**. 

(Hill  and  Simmons,  1909) 

Nonnality 
of  Aq. 
HNQi. 

Percent 

Cone,  of  Aq. 

HNd. 

du  of      Gms.  AS1SO4 
Sat.  Sol.       per  Liter. 

Normality 
of  Aq. 
HNQi. 

Percent 

Cone  of  Aq. 

HNQ^ 

du  of       Gms.  A&S0< 
Sat.  Sol.       per  iJter. 

0 

0 

1.0054        8.35 

4.209 

23.33 

I. 1956      73.212 

1.0046 

6.154 

1. 061         34.086 

5.564 

29.84 

1.2456      84.609 

2.0452 

12.005 

I. 1069      49.010 

8.487 

42.37 

1.3326      94.671 

4.017 

22.37 

1.1871      71.166 

10.034 

48.77 

1.3676      90.806 

Solubility  of  Silver  Sulfate  in  Aqueous  Solutions  of  Acids  and 

Salts  at  25®. 

(Swan.  X899) 


Add  or 

Gm.  Equiv. 

Gms.  Dissolved 

Acid  or 

Cm.  Equiv. 

Gms.  Dissolved 

Salt. 

per  Liter. 

AssS04  per  Liter. 

Salt. 

per  Liter. 

A&SO4 

per  Liter. 

HNOa 

0 

8. 

41 

Hjsa 

0 

8 

•41 

(( 

0.01589 

9-33 

(( 

0.02902 

8 

•55 

(( 

0.03178 

10. 

18 

(( 

0.05802 

8.68 

u 

0.06357 

II. 

83 

u 

0.10526 

•8.86 

KHS04 

0.05264 

8. 

13 

KsS04 

0.02718 

7.93 

(( 

0.10526 

8. 

07 

« 

0.05434 

7 

.68 

Solubility  of  Silver  Sulfate  in  Aqueous  Solutions  of  Salts  at  25**. 

(Harkins,  xgxx.) 

Gm.  Equiv. 

Sat/^l. 

Gms. 

Gm.  Equiv. 

4|Of 

U.S01.! 

Gms. 

Salt. 

Salt 
per  Liter. 

Agj^4Per 

Salt. 

Salt            a 
per  Liter.        ^ 

pertiter. 

KNOi 

0 

•    ■    • 

8.344 

AgNO, 

0.09961        I 

.0137 

2.644 

« 

0.024914 

1.0072 

8.996 

K2SO4 

0.025024      I 

.0064 

7.899 

(( 

0.049774 

1.0092 

9.531 

« 

0.050044     I 

.0079 

7.694 

tt 

0.09987 

1.0034 

10.435 

« 

O.IOO             I 

.0112 

7.49 

Mg(NQ,), 

0.024764 

1.0073 

9.267 

u 

0.20003        I 

.0180 

7.531 

tt 

0.04959s 

1.0094 

10.029 

MgSOi 

0.020022      I 

.0061 

8.140 

it 

0.09946 

I .0133 

11.334 

« 

0.050069      I 

.0079 

7.941 

AgNQ, 

0.024961 

1.0065 

6.095 

« 

O.IOOQ4        I 

.0105 

7.740 

it 

0.04986 

1.0084 

4.487 

« 

0. 20005        I 

.0164 

7.733 

One  liter  of  aqueous  solution  in  contact  with  a  mixture  of  silver  sulfate  and 
silver  acetate  contains  3.95  gms.  AgtSO*  +  8.30  gms.  CHiCOOAg  at  17**.  Sp.  Gr. 
of  solution  "  1.0094.  GEttler,  1904^ 
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8ILVEB  SULFATE 


SoLUBiLiTy  OF  Silver  Sulfate  at  25^  in  Aqueous  Solutions  of: 

(Dnid:er,  1901.) 


Sulfuric  Add. 

Potassium  Sulfate. 

Mo]8.p4 

er  Liter. 
H,S04: 

Cms.  per  Liter. 
AgiSOt.       H,S04: 

Mols.  per  Liter. 

Gms.  per 
Ag(SO«. 

Liter. 

AgiS04. 

Ag,S04. 

K,S04. 

K^i.' 

0.0260 

0.02 

8. II 

0.98 

0.0246 

0.02 

7.67 

1.74 

0.0264 

0.04 

8.23 

1.96 

0.0236 

0.04 

7.36 

3.49 

0.0271 

O.IO 

8.45 

4.90 

0.0231 

O.IO 

7.20 

8.72 

0.0275 

0.20 

8.58 

9.81 

0.0232 

0.20 

7.24 

17.44 

)OLUBILn 

T  OF  Silver  Sulfate  in  Aqueous  Potassium  Sulfate  So 

LUTIONS 

(Barre,  191  x.) 

Results  at  33^ 

Results  at  5I^ 

Results  at  75^ 

Results 

at  100®. 

Gms.  per  i 

00  Cms. 
k>l. 

Ag|S04.' 

Gms.  per 

xooGms. 
Sol. 

Gms.  per : 
Sat.! 

[CO  Gnu. 
Sol. 

Gms.  per 
&t. 

tL,S04. 

xooGms. 
Sol. 

K|SO«. 

'K,S04. 

Aaso;. 

K.SO4. 

A&so; 

Ag,S04. 

3.22 

0.863 

3.20 

1.023 

3.12 

1.273 

3- 23 

X.488 

5.62 

0.940 

5.61 

1. 127 

5.73 

1.406 

5.60 

1.675 

8.37 

1.046 

8.40 

1.247 

8.43 

1.554 

'8.45 

1.890 

10.41 

1. 117 

10.55 

1.340 

10.55 

1.665 

11.30 

2. 115 

11.80 

1. 177 

13.16 

1.450 

13.17 

1.806 

15.07 

2.410 

14.37 

1.524 

17.06 

2.021 

18.58 

2.677 

Results  at  14.5®  are  also  givea 


Solubility  of  Silver  Sulfate  in  Aqueous  Sodium  Sulfate  Solutions. 

(Barre,  1910, 19x1.) 

Results  at  5I^ 

Gms. 


Results  at  33"*. 


Gas.  per  100  Gms. 
Sat.  Sol. 


ICO  Gms. 
t.  Sol. 


Na«S04. 
0.25 

0.98 

2.01 

3 

5-34 
10.05 

20.09 
29.55 

39-44 
46.976 


AgsS04. 
0.861 

0.816 
0.832 
0.867 
0.972 

1. 150 
1.448 

1.570 
1.462 
0.932 


Na,S04. 
0.25 

1.02 
1.90 
2.92 

5.40 
10.  II 
20.25 
29.23 

39  30 
44.46 


Ag,S04. 

1.032 

0.995 

1. 017 

1.053 
I  173 

1-379 
1.705 
1.802 

1.540 
0.882 


Results  at  75**. 

Gms.  per  too  Gms. 
Sat.  Sol. 

fJjSsoT 

0.20 


0.98 
1.96 
2.98 

5.37 
9.81 

19.98 

29.66 

38.94 
41.36 


AftSO*. 
I. 215 

I.  210 

1.238 

1.296 

1.458 
1.697 
2.075 
2.138 
1.603 
1. 156 


Results  at  100**. 

Gms.  per  100  Gms. 
Sat.  S<d. 

Na,S04. 
0.50 


1. 01 
1.94 
3-02 

5-33 

10.15 

25.45 
34.72 

38.63 

40.16 


AgiSO«. 

1. 341 

1.363 
1. 418 

1.494 

1. 651 

2.012 

2.351 
2.012 

1.687 

1. 158 


Results  at  14.5**  and  at  18®  are  also  given. 


Solubility  in 


Aq.  0.5  n 
Solution  of: 

Methyl  Alcohol 
Ethyl  Alcohol 
Propyl  Alcohol 
Amyl  Ale.  (tert 
Acetone 
Ether 

Formaldehyde 
Glycol 


Silver  Sulfate  in  Aqueous  0.5  n 
Compounds  at  25®. 

(Rothmund,  19x0.) 

r 

Gms.  Gms. 

Dissolved  Aq.  0.5  n             Dissolved 

Ag|S04  Solution  of:            AgtS04 

per  Liter.  per  Liter. 

7 .  764  Glycerol  8 .  202 

7.109  Mannitol  9.262 

6 .  798  Grape  Sugar  8.418 
.)  6.36  Urea  9.448 

6.86  Dimethylpyrone  6.736 

6.424  Urethan  7.078 

7 .  078  Formamide  8 .  42 
8.076  Acetamide  7.794 


Solutions  of  Various 


lycol  8.076      Acetamide  7. 794 

Fusion-point  data  for  AgiSOi  +  NasSOi  are  given  by 


Aq.  0.5  n 

Gms. 
Dissolved 

Solution  of: 

per  Liter. 

Acetonitrile 

16.37 

Glycocol 

13.50 

Acetic  Acid 

7.857 

Phenol 

II. 81 

Chloral 

7.266 

Methylal 

6.393 

Methyl  Acetate 

6.61 

Nacken  (1907). 
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SILVER  SULFIDS  AgsS. 
One  liter  HtO  disserves  about  4.ioru  gm.  atoms  Ag  as  sulfide  at  about  I8^ 

(Benifeld.  1898.) 

One  liter  HsO  dissolves  0.55.10"*  gm.  mols.  -■  0.0001363  gm.  AgtS  at  i8^ 

(Weigd,  1907-) 

Fusion-point  data  for  AgiS  +  ZnS  are  given  by  Friedrich  (1908). 
SILVKB  SULFONATES 

SOLUBILITT  IN  WaTBR  AT  20^ 
(Sandquist,  19x3.).. 

SulfoDAte.  ^Snif  ?!^°°Si^ 

per  xoo  Gms.  H^. 

Silver  .2  Phenanthiene  Monosulfonate]  0.099 

•3  o .  20 

"     .10  "  "  0.52 

SILVER  TARTRATE  CMtChA^. 

100  gms.  HaO  dissolve  0.2012  gm.  CJiiC^Ag^  at  i8%  and  0.2031  gm.  at  25^ 

(Parthefl  and  HObner,  1903.) 


SILVER  TmOCTANATE  AgSCN. 

SOLUBILITT  IN 

Water. 

f. 

Gm.  AgSCN  per  Liter. 

Authority. 

20 

0.00014 

(BOttger.  1903.) 

21 

0.00025 

(Whitby,  19x0.    See'Note,  p.  608.) 

25 

0.00017 

(KOster  and  Thid,  1903.) 

25 

0.0002 

(Abegg  and  Cox,  1903.) 

100 

0.0064 

(Bflttger.  X906.) 

Additional  data  for  the  solubility  of  AgSCN  in  water  are  given  by  Kirschner 
(1912.) 

Solubility  of  Silver  TmocYANATE  in  Aqueous  Potassium  Thiocyanatb 

AT  25''.      (HeUwig,  X900.) 

M0IS.KSCN       Mol8.Aj|SCN    Gm8.A^CN  Mols.  KSCN      Mob.  A^CN      Gms.  A^CN 

per  Liter.  per  Liter.  per  Liter.  per  Liter.  per  Liter.  per  Later. 

0-573    0.0124    2.06      1. 12    0.0975    16.18 

0.626  0.0168  2.08  1.20  0.120  19*93 

1.066  0.0850  14.01  1.25  0.134  22.34 

One  titer  of  aqueous  3  n  AgNOt  dissolves  0.0432  gm.  AgSCN  at  25.2^.  (Helhrig,  1900O 

SILVER  VALERATES  AgC»HA. 

Normal  Valerate,  CH.(CH0i.COOAg.    Iso  Valerate,  CHa.CH(CHi),CH,COOAg. 

Solubility  of  Each  Separately  in  Water. 

(FQrth,  x888;  SedUtaky,  1887.) 

Cms,  per  100  Gnw.  HtO. 
*'•  NonnalV.  lao  V. 

50  0474  0360 

60  0.552  0.401 

•   70  0636  0443 

80        ...  0.486 

100  gms.  HjO  dissolve  0.73  gm.  silver  valerate  at  20**.  (Maxkwakl,  1899-) 

100  oc  sat.  aq.  solution  contains  0.71  gm.  dextro  silver  valerate  at  is\ 

^  Okvenw,  1900O 


,«.  A 

Gms.  per  100 

Gms.  HsO. 

t*. 

NonnalV. 

laoV: 

0 

0.229 

0.177 

10 

0.259 

0.2II 

SO- 

0.300 

0.246 

SO 

0.349 

0.283 

40 

0.408 

0.321 
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Solubility  of  Silver  Valerate  in  Aqueous  Solutions  of  Silver 
Acetate,  Silver  Nitrate  and  of  Sodium  Valerate. 

(Arrhenius,  1893.) 


In  Silver  Acetate  at  I7.8^ 


In  Silver  Nitrate  at  16.5®, 


IMols.] 

per  Liter. 

Gms.  per  Liter. 

Mols.  per  Liter. 
AgNOk.      CAOiAg. 

Gms.] 
AgNOk. 

?|er  Liter. 

CAQiAg. 

C^AAg. 

CiHAAg.  CAOiAg. 

C^iOiAi 

0 

0.0094 

0                 I. 

96 

0                 0.0094 

0 

1.96 

0.0067 

0.0070 

I. 13          I. 

46 

0.0067     0.0068 

1. 14 

1.42 

0.013s 

0.0057 

2.27          I. 

19 

0.0133     0.0051 

2.29 

1.07 

0.0270 

0.0037 

4.54         0. 

77 

0.0267     0.0031 

4.58 

0.65 

0.0505 

0.00265 

8.48         0. 

55 

o.iooo    0.0012 

17. 

0.25 

In  Sodium  Valerate  at  i8.6^ 

Mob. 

per  Liter. 

Gms.  per  Liter. 

r^HANa. 

CAOiAg. 

CACWa. 

COIAAg. 

0 

0.0095 

0 

1.986 

0.0175 

0.0047 

2.17 

0.982 

0.0349 

0.0030 

4.32 

0.627 

0.0698 

0.0018 

8.65 

0.376 

0. 1395 

0.0015 

17.31 

0.313 

8ILVKB  VANADATE  AgeV40i.. 
One  liter  of  aqueous  solution  contains  0.047  gm.  at  14°,  and  0.073  em.  at  loo^ 

(Caraelly,  1873.) 


SODIUM  Na. 

Solubility  in  Liquid  Ammonia. 

(Ruff  aad  Geisel,  1906.) 

r. 

Mols.  NHi  Required 
to  Dissolve  z  Gm.                      t*. 
Atom  Na. 

Mols.  NHt  Required 

to  Dissolve  x  Gm. 

AtomNa. 

-105 

-  70 

-  50 

4.98                             -30 
5.20                                    0 

539                      +22 

5.52 
587 
6.14 

Solubility  of  Sodium  in  Melted  Sodium  Hydroxide. 

(von  Hevesy,  1909.) 
t^.  480**        600**        610**        670^        760^ 

Gms.  Na  per  100  Gms.  NaOH      25.3      10.  i        9.9       9.5        7.9 


800* 
6.9 


Saturation  could  not  be  reached  at  temperatures  below  480^.  The  saturated 
mixtures  were  cooled  by  plunging  the  container  in  water  and  the  solidified  con- 
tents analyzed. 

Solubility  of  Sodium  in  Melted  Sodium  Hydroxide  Containing  Other 

Metals  at  480®. 

(von  Heve«y,  1909.) 


r  Added 
Metal. 

Thallium 
« 

u 
tt 


Gms.  Added    Gms.  Dissohwd 
Metal  per  zoo     Na  per  100 
Gms.  NaOH.    Gms.  Solvent. 


540 

8.30 

12.42 

31 -37 


23.13 

23.54 
21.29 

20.91 


Added 
Metal. 

Cadmium 
'« 

Gold 
(( 

Zinc 


Gms.  Added 
Metal  per  xoo 
Gms.  NaOH. 

2.87 

3.16 

6.03 

8.22 

30.37 


Gms.  Dissolved 

Na  per  100 
Gms.  Solvent. 

24.34 
24.29 

23.92 

23.39 
25.38 


80DAMM0NIUM  Nai(NH,)i. 

100  gms.  liquid  ammonia  dissolve  60.5  gms.  Nat(NHi)t  at  —23®,  56.4  gms.  at 
o®,  56  gms.  at  +5®  and  55  gms.  at  9".  Qoannis,  1906O 


SODIUM  ACETATE 
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SODIUM  ACETATE  CH.COONa.3HtO. 


r. 

Gms. 
CHiCOONa 

per  100 
Gms.H|0. 

—10 

19 

-18 

30.4 

—  lO 

0 

+10 

20 

33 

36.3 
40.8 

46.5 

30 
40 

so 

58 

54. 5 
65. 5 

83 
138 

0 

119 

10 

121 

Solubility  in  Water. 

(Green,  1908.) 


Solid  Phue. 


Ice 


(€ 


CHaC00N&.3H/) 

u 


f< 


(f 


€f 


U 


U 


CI 


CHflCOONa  (uasUble) 


u 


€< 


r. 

20 

30 
40 

so 
60 
70 
80 

90 
100 

no 

120 

123  b.  pt. 


SoKd 


GniB. 
CH«COONa 

per  xoo 
Cms.  BdO. 

123 . 5     CHiCOONa  (autafalc) 

126 


129.  S 
134 

139- S 
146 

153 
161 

170 

180 

191 

TI93 


M 


<f 


M 


'  Results  differing  somewhat  from  the  above  are  given  by  KOhler  (1897) ;  Enklaar 
(1901)  and  Schiavor  (1902). 


Solubility  of  Sodium  Acetate  in  Aqueous  Solutions  of  Acetic  Acid  at 

Various  Temperatures. 

(Dnnningham,  19x2.) 

Results  at  o^      Results  at  is"".    Results  at  30''.     Results  at  75"*. 


Gms.  per  zoo  Gms.      Gms.  per  zoo  Gms. 
Sat.  Solution.  Sat.  Solution. 


Gms.  per  zoo  Gms.     Gms.  per  zoo  Gms. 
Sat.  Solution.  Sat.  Solution. 


.Na^.  (CH,C0),0.     NajO.    (CH,C0)i0. 
29.34      CIS 


Solid  Phase 
in 
NajO.    (CH,C0),0.    NajO.    (CH,CO)^.  Each  CaK. 


24.12 
14.46 

9- 72 

9.77 
9.04 


2.04 

8.55 

31 
41.23 

43-94 


25.94 

15-49 

11-45 
11.25 

10.33 
10.22 


4.19 
12.01 

23. 54 
34.56 
39.08 

39-73 


9.16    4932 


35-31  0.77 

26.25  8.92 

■  •  •  •  •  ■ 

25.98  9.06 

18.09  13-62 

13.53  21.88 

13-24  33-05 

13.14  32.90 

7.64  65.07 


44 
32 
22 


17 
II 

7 
o 


8.96 
8.72 

7.83 
6.19 
4.02 
1.05 
0.42 


44.80 
45-10 
50.03 
62.44 
79.29 
92.29 

97.51 


8.56 
7.06 

5.95 
4.84 
2.87 
1.02 
0.79 


54-34 
61.63 

70.55 
77.60 

86.61 

95-87 
98.09 


7.67 

7.33 
6.61 

5-52 
3-78 
2.94 

1.27 


66.42 
69.68 
72.85 

77-76 
83.92 

86.73 
94.78 


45 
47 
30 


o 

5 
36 


85 
05 
63 
44 


43 

65 
81 

98 


76 
03 
69 


CHiCOONa 


l€ 


CHtCOONa^sB^ 


M 


M 


06 

71 

49 
35 


+w 


Z.I 


Z.t 


I.I  =  CH,COONa.CH,COOH.     1.2  =  CH,C00Na.2CH,C00H. 

Additional  data  for  5®,  20®,  45°  and  60^  are  also  given. 

Similar  data  for  30**  are  given  by  Dukelski  (1909),  and  for  20°  by  Abe  (l9ii~i2). 
One  determination  at  25°,  expre^ed  in  terms  of  volume  of  solution,  is  given  by 
Herz  (1911-12).  Two  determinations  at  10®  similarly  expressed,  are  given  by 
Enklaar  (1901). 

Data  for  the  freezing-point  of  mixtures  of  sodium  acetate  and  acetic  add  are 
given  by  Vasilev  (1909). 
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SODIUM  ACETATE 


SOLUBILITT  OF  SODIUM  ACBTATB  IN  AQUEOUS  ETHYL  AlCOHOL  AT  25^ 

(Seidell, 


Wt.  Per  cent 

CAOHin 

SolvenL 


dnoi 
Sat.  Sol. 


Gms.CHsC00- 

Na.3H^  per  lOO 

Gms.  Sat.  SoL 


1910.) 

Wt.  Per  cent 

cimOHin 

Solvent. 

60 


dnoi 
Sat.  SoL 


Gms.  CHsCOO- 

Na.3£^  per  xoo 

Gms.  SaL  Sol. 


o  1.209  55.7  60  0.990  30.4 

ZO  Z.160  53  70  0.942  22.8 

20  1. 135  49-8  80  0.882  13 

30  1. 108  46.5  90  0.838  6.7 

40  1.072  42  95  0.828  6.1 

50  1.038  37  100  0.823  7.3 

The  solid  phase  in  contact  with  the  solution  was  CHiCOONa.3HtO  in  all 
100  gms.  absolute  alcohol  dissolve  749  gms.  CH|CC)ONa.3HtO  at  room  temp. 

(BOdtker,  1897.) 

Solubility  of  Sodium  Acetate  in  Aqueous  Alcohol: 


wt. 

Percent 
AkohoL 


5-2 
9.8 

23 
29 

38 

45 

59 
86 

91 


At  i8*. 

(Gecardin,  1865.) 

Gms.  CHiCOONa 
per  100  Gms. 
Aq.  AkohoL 

38 

359 


Gms.  per  zoo  Gms.  AloohoL 


29.8 
275 

23. 5 

20.4 
14.6 

3.9 
2.1 


8 

12 

19 
II 

13 

15 
18 

21 
23 


CHiCOONa.       CH«C00Na.3H^. 

3. 45 
3.51 


At  Different  Temperatures. 
(Schiavorp  1902.) 

Degree 

AkolioL 
98.4 
98.4 
98.4 
90 
90 
63 
63 

63 

40 


2.08 
2.12 

2.33 
2.07 

2.13 
1346 
13.88 
14-65 
28.50 


3.86 
3.42 

352 
22.32 
23.03 

24.30 
47.27 


100  gms.  HjO  dissolve  237.6  gms.  sugar    +  57.3  gms.  CHiCOONa,  or  100 
gms.  orthe  saturated  solution  contain  58.93  gms.  sugar  +  14.44  gii^s.  CHsCOONa 

at  31.25®.  (Kfihler,  1897.) 

100  cc.  anhydrous  hydrazine  dissolve  6  gms.  sodium  acetate  at  room  temp.* 

(Welsh  and  Broderaon,  1915.) 

100  gms.  propyl  alcohol  dissolve  0.97  gm.  sodium  acetate.  (Schlamp,  1894.) 


SODIUM  SulfoANTIMONATE  Na.SbS«.9H,0. 


Solubility  in  Watbk, 

(Donk,  1908.) 

r. 

Gms. 
Na|6bS«per 
xoo  Gms. 
Sat.  Sol. 

SoUd 
Phase. 

f. 

Gms. 
Na,SbS4  per       SoUd 
xoo  Gms.         Phase. 
Sat.  Sol. 

r. 

Gms. 
Na«SbS«  per      Solid 
xoo  Gms.       Phase. 
Sat.  Sol. 

0.1 

0.5 

Ice 

—  I. 

75      II.  2              Ice 

49.6 

38.9    Na,SbS4.9H/) 

0.65 

4 

fi 

0 

II.  8      Na,ShS«.9H/) 

59.6 

45 

0.9 

5.7 

ff 

IS 

19.3 

69.6 

SO.  7 

1.26 

7.8 

u 

30 

27.1 

79.5 

57.1 

1.45 

9.2 

€< 

38 

32 

, 

* 

Solubility  of  Sodium  Sulpoantimonate  in  Aqueous  Solutions  of  Sodium 

Hydroxide  at  30®. 

(Donk,  X908.) 
Gms.  per  100  Gms.  Sat.  Sol.     „  ,. .  ^,  Gms.  per  100  Gms.  Sat.  Sol. 


Na^SbSi. 

NaOH. 

27.1 

0 

13 

9.9 

5.9 

24.8 

10.5 

32.9 

Solid  Phase. 

Na,SbS4. 

NaOH. 

Solid  Phase. 

Ns«SbS|.9H^ 

16.4 

42.6 

Na,SbS4.9H^ 

M 

17.7 

47.2 

"+NaOH.HiO 

•1 

9.1 

49. 5 

NaOHJBiO 

M 

0 

54.3 

SODIUM  SulfoANTIMONATI 
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Solubility  of  Sodium  Sulfoantimonate  in  Aqueous  Solutions  of  Sodium 

Thiosulfate. 

(Donk,  Z908.) 


Results  at  0^ 

Results  at  30^ 

Gms.  per  100  Gms.  Sat.  SoL 

Gms.  per  loc 
NatSbS«. 

Gma.  Sat.  Sol. 

'Na.SbS4.           Na.SA.              Sohd  Phaoe. 

II.  8                0             Na«SbS«.9H^ 

19.9 

7.7        N«^bS|.9HdO 

4.4               4.9 

12. 5 

16.4 

0.8              14.6 

4.2 

37-7 

o.i           27.3          " 

I 

43-8 

0                  33.6            "  +Na«SA.sHk0 

I 

47 

0                 33 . 6        NaAQ*.sH,0 

I 

47.8           "  +V»SfifiBfi 

0 

45.8       KtJifiuBfi 

Solubility  of  Sodium  Sulfoantimonate  in  Aqueous  Ethyl  Alcohol. 

(Donk,  1908.) 
Results  at  30^. 

Gms.  per  zoo  Gms.  Sat.  Sol. 


Results  at  o''. 

Gms.  per  zoo  Gms.  Sat.  Sol. 


Results  at  65''. 

Gms.  per  zoo  Gms.  Sat.  SoL 


>fa«SbS4. 

cH(0h: 

'  Na»SbS«. 

CH.0H. 

Ka,SbS«. 

C|H.0H.  ' 

II. 8 

0 

19.3 

5 

47.9 

0 

8.2 

3.7 

14.6 

10.3 

39.3 

^i7 

3.2 

12.7 

6.4 

24.8 

36. 5 

8* 

0.9 

29 

1.2 

46 

4.1 

54.1* 

0 

60.8 

0 

76.2 

0 

81 

*  Two  liquid  layers  separate  between  these  concentrations  of  aloohoL    Tbe  compodtion  of  sevexal 


of  these  conjoined  utyers  is  as  follows: 

Gms.  per  zoo  Gms.  Alcoholic  Layer. 


Gms.  per  zoo  Gms.  Aqueous  Lasrer. 


'    Na,SbS4. 
4.1 

CH.0H. 
54.1 

Na«SbS4. 

36. 5 

CH«0H. 
8 

10.2 
14. 1 

■    •    • 

40.4 

33- S 
0 

27.8 
24.1 
18 

14.3 
18.8 
27.2 

The  solid  phase  in  contact  with  each  of  the  above  solutions  is  Na«SbS4.9H^. 


Solubility  of  Sodium  Sultoantimonate  in  Aqueous  Methyl  Alcohol. 

(Donkp  Z908.) 


Results  at  o'' 

• 

Results  at  30* 

■ 

Gms.  per  zoo  Gms.  Sat.  Sol. 

SoUd  Phase. 

Gms.  per  i 

roo  Gms.  Sat.  Sol. 

Solid  Phase. 

'  Na,SbS«.              CHiOH. 

'  Na«SbS4. 

CHiOH.' 

8.6                 3.4 

Na«SbS4.9H^ 

27.1 

0 

Na«SbS..9Hd0 

2.8               15.5 

II 

12.8 

18. 1 

14 

2.1                     23.1 

M 

5.8 

33.1 

« 

0.3           50.3 

M 

0.1 

65.7 

M 

O.I               57 

M 

0.1 

84.2 

« 

0.05             81.7 

M 

1.2 

91.2 

« 

0.2               92 

M 

3-9 

94 

« 

2                   95. 9 

M 

SODIUM  ARSENATE  Na«As04.i2H^. 

loojKms.  aqueous  solution  contain  21. i  gms.  Na<As04.i2HsO  («  10.4  gtaa. 

NasAsOO  at  17®.    Sp.  Gr.  of  solution  =  1.1186.  (Schiff,  1860O 

100  gms.  glycerol  dissolve  50  gms.  sodium  arsenate  at  15.5°.    (Osaendowski,  Z907.) 
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Equilibrium  in  the  System  Sodium  Oxide,  Arsenic  Trioxide,  Water  at  25^ 

(Srhrrinfimakera  and  de  Baat,  X917O 


Gnu.  per  100  Gms.  Sat.  Sol. 


Cms.  per  zoo  Gms.  Sat.  Sol. 


'     AaA. 

Na/). 

oouu  roaao* 

AsiQ,. 

Na«0. 

■%         ouua  raaiacm 

3.019 

0 

A^p. 

31.05 

21.82 

Na4A8s04.9H|0 

14-45 

2.45 

±29 

±22.7 

"  +Na»Ai^Ou.26HdO 

24.42 

4.23 

21.92 

24.04 

NaiaAA«0u.a6H«0 

37.73 

•  6.46 

17.50 

25.64 

« 

58.54 

9.60 

14.26 

29.16 

<f 

=4=73 

±12 

«  +NaAaOk 

14.63 

30.24 

II 

63.01 

12.73 

NaAaO, 

19.32 

32.04 

"+Na4AaA 

57.90 

13.24 

(( 

15.53 

33-57 

NaiAaA 

48.05 

14.27 

f< 

10.49 

36.21 

II 

36.32 

18.74 

M 

6.59 

39.39 

"  +NaOH.HiO 

±34 

±21.1 

"  +Na4AaA.9HiO 

5." 

39.69 

NaOH.H^ 

32.24 

21.6 

Na4A8A.9H*0 

0 

41.2 

II 

SODIUM  Hydrogen  ABSENATI  NatHAs04.i2HsO. 

Solubility  in  Water. 

(Average  curve  from  results  of  Schiff,  i860;  Tilden,  1884;  Greenish  and  Smith,  1901.) 


f. 

Gms.  NasHAsQi 
per  100  Gms.  H«0. 

t". 

Gms.  NasHAsQi 
per  100  Gms.  H«0. 

f. 

Gms.  NscHAsOi 
per  xoo  Gms.  H^ 

0 

7.3 

20 

26.5 

40 

47 

10 

15.5 

25 

33 

60 

65 

15 

20.5(<i-x.r76s) 

30 

37 

80 

85 

SODIUM  Diethyl  BABBirURATI  NaCCgHuOsN,). 

Solubility  in  Water. 

(Puckner  and  Hilpert,  1909.) 


r.  5" 

Gms.  Salt  per  100  Gms.  Sat.  Sol.  6. 08 

SODIUM  BENZOATI  CeHsCOONa. 


15° 
16.87 


25" 
17.18 


91" 
32.50 


Solubility  in  Aqueous  Ethyl  Alcohol  at  25* 

(Seidell,  1910.) 


Wt.  Per  cent 

OlLOHin 

Solvent. 

O 

10 

20 

30 
40 

50 


Sat.  Sol. 

1 .155 
i.i3« 

I.IIO 

1.086 

1.055 
1.020 


Gms.  CeHiCOONa 

per  100  Gms. 

Sat.  Sol. 

36 

35-3 

33-7 

31.5 
28.9 

25.6 


Wt.  Per  cent 

C|Hb0H  in 

Solvent. 

60 

70 

80 

90 

95 
100 


4i  of 
Sat.  SoL 

0.975 
0.927 

0.877 

0.831 

0.812 

0.795 


Gms.  CACOONa 
per  zoo  Gms. 
^  Sat.  Sol. 

21.3 

15.4 
8.8 
2.8 

1.3 
0.6 


SODIUM  (Tetra)  BORATE  Na»B4a.ioH,0  (Borax). 

Solubility  in  Water. 

(Horn  and  Van  Wagener,  X903.) 


r. 

0.5 

10 

21.5 

30 

37.5 

45 


Gms.  NajBA 
per  xoo  Gi 


H^. 

1.3 
1.6 

2.8 

3.9 
5-6 

8.1 


rms. 


r. 
50 

54 
55 
56 

57 


Gms.  NsuBA 
per  zoo  Gi 


H^. 

10.5 

13-3 
14.2 

15 
16 


■ms. 


60 
62 

65 
70 
80 

90 
100 


Gms.  Na^BA 
per  TOO  Gi 


H«0. 


vms. 


19.4 

22 
22 


24.4 

31. 5 

41 

52. 5 


20.3 
20.7 
21.9 


Tr.  temp.,  Na»B407.ioHfO->Na2B407.5HfO,  approximately  62**. 

dvi.v>  of  sat.  sol.  =  1 .020.  (Greenish  and  Smith,  190X.) 

100  gms.  HjO  dissolve  3.33  gms.  NasBiO?  at  25**,  determined  by  refractometer. 

(Osaka,  X903-08.) 
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SOLUBILITT  OF  SODIUM  BORATES  IN  WATER  AT  30^. 

(Dukdtki,  1906,  complete  references  given.) 


Cms.  per  100 

Cms.  Solution. 

Gms.  per  100 

Gms.  Residue. 

Solid  Phue. 

'     NajO. 

BA. 

Na«0. 

BA. 

42.0 

•   •   • 

•  ■  • 

•    ■    • 

NaOH.H|0 

41 -37 

5.10 

43 

54 

4.19 

M 

38-85 

S'SS 

37 

.30 

II. 18 

Na,OJ*0»^H*O      • 

34-44 

3-73 

33 

■52 

10.80 

M 

29 -39 

2-51 

39 

63 

10.  II 

M 

26.13 

2.7s 

27 

8S 

15-21 

« 

23  00 

3  82 

24 

.91 

11.60 

M 

16.61 

13.69 

31. 

39 

20.64 

M 

31.58 

4  63 

24. 

S3 

19.04 

Na^390s.4H^  +|NaaO.BaOi.8H^ 

20.58 

4.69 

31. 

61 

16.59 

Nai03sQt.8HsO 

15-32 

6.21 

19 

.70 

17.84 

M 

12.39 

9.12 

18. 

OS 

18.17 

M 

.  8.85 

10.49 

II. 

72 

20.62 

Nai0.aBiOs.ioHiO 

5.81 

6.94 

10. 

83 

21-31 

M 

1.88 

2.41 

7 

31 

15-50 

M 

1.38 

5.16 

7 

16 

17.44 

U 

a. 02 

7-79 

6. 

24 

16.38 

•• 

4.08 

17.20 

8. 

96 

29.20 

Na40.aB«Os.xoHsO +Xa^.5B/)^o 

3-79 

15.84 

S 

.68 

28.19 

NasCsBaOfioHsO 

2.26 

12.14 

S 

.31 

29.19 

u 

1.99 

11.84 

S 

74 

39.66 

Nas0.3BsOs.ioHaO + B(OH)a 

1.86 

II.  18 

I 

06 

28.78 

B(OH), 

0.64 

6. II 

0 

31 

31-19 

M 

•  •  • 

3-54 

• 

>     ■ 

■    •    • 

M 

Equilibrium  in  the  System  Sodium  Oxide,  Boric  Oxide,  Water  at  6o^ 

(Sboigi  and  Mecacci,  19x5, 1916.) 


Gms.  per  xoo  Gms. 

Gms.  per 

xoo  Gms. 

Sat. 

Sol. 

SoUd  Phase. 

Sol. 

Sdid  Phase. 

Na,0. 

BtC 

'NajO. 

BA. 

49- 25 

0 

Na0H.H^ 

19.29 

22.78 

Na/).BA~4H^ 

48.44 

0.81 

(f 

20.30 

25.50 

(f 

49.28 

1.53 

"  +aNa«0.BA.Hi0 

22.21 

32.17 

"  +Na«0.2BA.sW) 

47.38 

2.24 

aNa«0.BA.H^ 

19-43 

27.09 

Na«0.aBA.5H/) 

44.74 

3.78 

If 

16.13 

23-05 

(f 

42.94 

567 

^'  +Na,0.BA.Hi0 

13.51 

19.10 

<f 

40.14 

5-41 

Nai0.BA.H«0 

11.58 

16.62 

M 

38-70 

5- 56 

• 

6.95 

11.50 

M 

35.76 

6.29 

(( 

5.65 

14.89 

M 

34.93 

6.80 

f( 

6.84 

20.40 

M 

31.88 

9.85 

"  (unstable) 

8.42 

28.05 

If 

29.56 

11.83 

u                tt 

11.29 

41.47 

"  +Na^.5BA.ioH^ 

28.07 

14.65 

tt           tt 

8.29 

33.57 

Na«0.sBA.xoH^ 

33-12 

7.47 

"  +Nai0.BA.4H«0 

6.29 

28.77 

« 

28.64 

6.51 

Nai0.BA.4H,O 

3-22 

21.94 

u 

22.06 

10.29 

(1 

3.40 

22.59 

"  +H.BOb 

18.72 

17.33 

tt 

1-39 

13.92 

H.BO* 

18.32 

19.17 

u 

0 

7.39 

tt 
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Solubility  of  Sodium  Borates  in  Several  Solvents. 


Bonite. 

Sodium  borate 


a 


u 


Solvent.  f.     .^S'^.^iJS.t.         Authority. 

Alcohol  ((2= 0.941)  15.5  2 .  48   (u.  s.  p.  vm.) 

Glycerol                  15.5  60.3     (u.s.p.vra.) 

"                      80  100        (u.  s.p.vra.) 

Sodium  Biborate    Trichlorethylene     i ^  o.  on  (Wester  and  Bruins,  1914.) 

Fusion-point  data  for  mixtures  of  NaBOi+NaPOi  and  NaBOi+NaiSiOi  are 

K'  rcn  by  Van  Klooster  (1910-11).    Results  for  NajBiOj+NaiPiOj  are  given  by 
Chatelier  (1894). 

SODIUM  BBOMATI  NaBrO.. 

Solubility  in  Water. 

(KiemecB,  x85S-s6a.) 

t*.  o**      20^      40**      60**      80^      100^ 

Gms.  NaBiOt  per  100  Gms.  HiO    27.5    34.5    50.2    62.5    75.7     90.9 

Sp.  Gr.  of  saturated  solution  at  19.5^  —  1.231.  (Gerhch.) 

100  CO.  anhydrous  hydrazine  dissolve  i  gm.  NaBrOi  with  decomposition. 

(Welsh  and  Brodenon,  19x5.) 

SODIUM  BBOBODS  NaBr.2H20. 

Solubility  in  Water. 


f.    • 

—  10. 1 
-28 
-23. s 
—20 

—  10 

o 

+16.4^ 

20 

30 

40 


Gms.  NaBr  per 
xoo  Gms.  Sat.  Sol. 

20.8(1) 

40.3  (2) 

41 . 2  (3) 
41.8(4) 

42 . 9  (4) 

44.3  (4) 

47      (8)* 
47.5(4) 
49.4(7) 
51.4(4) 


Solid  Phase. 

Ice 

"  +NaBr.sH,e. 
NaBr.sH^+NaBr.iH^ 

NaBr.2BdO 

(i 

<( 
11 
If 

l€ 
l< 


f. 

50         • 

50.7 
80 

100 

no 
140 
180 
210 
230 


xS^^nS^^'t.^.  Solid  PI— 
7(4) 


53 
53 
54 
54 
55 
56 

59 
60 

62 


9(5) 
2(4) 
8(4) 
1(4) 
5(6) 
5(6) 
9(6) 
(6) 


NaBr.2H|0 
"  +NaBr 
NaBr 


If 


tt 


tt 


w 


<l 


M 


•  {du  -  1.533). 


(x)  Rudorff  (i86a);  (2)  Guthrie  (1875) ;  (3)  Panfiloff  (X893);  l4)  de  Coppet  (1883);  (5)  Richaidi 


and  Churchill  (X899) 


1);  {2 
;  (6) 


Etard  (1894);  (7)  Cocheret  (191 


8 


UB93J; 

I);  (8) 


Greenish  (1900). 


Solubility  of  Sodium  Bromide  in  Aqueous  Solutions  op  Sodium 

Hydroxide  at  17®. 

(Ditte,  X897.) 


Gns.  per  xoo  Gms.  HsO.         Gms.  per  xoo  Gms.  HsO. 


Gms.  per  xoo  Gms.  H^O. 


NaOH. 

NaBr. 

NaOH. 

NaBr: 

KaOH. 

NaBr. 

0.0 

91 

•38 

17 

•X7 

63.06 

28.43 

48.00 

3.26 

79 

.86 

19 

.12 

62.51 

36.61 

38.41 

9.24 

68 

-85 

22 

•35 

59-60 

46.96 

29-37 

13-43 

64 

.90 

24.74 

55  03 

54.52 

24.76 

Solubility  of  Sodium  Bromide  in  Aqueous  Ethyl  Alcohol  at  30^ 

(Cocheret,  x9xx.) 


Gms.  per  xoo  Gms.  Sat.  Sol. 


Gms.  per  xoo  Gms.  Sat.  Sol. 


CHiOH. 

NaBr.  ' 

ooua  rn 

ase. 

CAOH. 

NaBr. ' 

ooiiu  x-aasB. 

0 

49.4 

NaBr.i 

iH^ 

65.51 

16.08 

NaBr.sH^ 

11.79 

42.9 

M 

72.36 

13-41 

u 

31.78 

32.12 

f€ 

76.92 

12.03 

"  +NaBr 

43.22 

26.79 

(1 

87.35 

7.44 

NaBr 

54.59 

20.83 

M 

97.08 

3.01 

t€ 
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Solubility  of  Sodium  Bromide  in  Alcoholic  Solutions. 

(Rohland,  189^-05;  de  Bniyn,  1892;  Eder,  1876.) 


Alcohol. 

Methyl  Alcohol 

Ethyl 

Propyl 

Ethyl 

Methyl 

Ethyl 

Ethyl  Ether 


it 


u 


t( 


CoDcentntioD 
of  Aq.  Alcohol. 

^j= 0.799 
^15= 0.810 
^15  =  0. 816 

90%  by  vol. 
Absolute 


Gms.  NaBr 
per  TOO  Gibs. 
Alcohol. 


room  temp. 
(( 

it 

? 

19  S 

IS 

IS 


oto 


21.7 

7.14 

2.01 

4.0  (hTdzated  NaBr) 
17.35        (dcBroyn,) 
6,S   (NaBraHaO)  (Eder.) 
0.08 


A  sat.  solution  of  NaBr  in  CHsOH  contains  0.9  gm.  NaBr  per  100  gms.  solu- 
tion at  the  critical  temperature.  (Centiierszwer,  1910.) 
100  cc.  of  ethyl  alcohol  of  d  =  0.8327  dissolve  7.37  gms.  NaBr  at  I6.4^  dit  of 

sat.  sol.  =:  0.889.  (Gneaish,  190a) 

100  gms.  propyl  alcohol  dissolve  2.05  gms.  NaBr  at  ord.  temp.     (Scfalamp.  1894-) 
S(x,uBiLiTY  OF  Sodium  Bromide  in  Mixtures  of  Alcohols  at  25^ 

(Hen  and  Ktthn,  1908). 

In  CHaOH  +  QH^OH.       In  CH,OH  +  C.H,OH.        In  C,H«OH  +  C JItOH. 


Sat.  Sd. 


Percent 
CHsOH 

in 
Mixture. 

o  0.8189 

4.37  0.8265 

10.4  0.8273 

41.02  0.8593 

80.69  0.9079 

84.77  0.9104 

91.25  0.9235 

roo  0.9238 


Gms. 
NaBr  per 

xoooc. 
Sat.  Sol. 

2-93 
3.65 

4.04 
7.24 

12.51 

12.86 

14.32 
14.40 


Percent 
CsHtOH 

in 
Mixture. 

O 

II. II 

23.8 

65.2 

91.8 


Sat.  SoL 

0.9238 
0.9048 
0.8887 
0.8390 
0.8153 
93,75  0.8144 
100     0.8093 


Gms. 
NaBr  per 
xoocc. 
Sat.  Sol. ' 

14.40 

12.43 

10.53 
4.42 

1-47 
1.26 

0.74 


Percent 
C,H,OH 

in 
Mixture. 

O 
8.1 

17.85 
56.6 

88.6 
91.2 

95-2 
100 


d^  oi. 
Sat.Sol. 

0.8189 
0.8147 
0.8145 
0.8107 
O.8116 
0.8083 
0.8090 
0.8093 


Gms. 
NaBrpe 

xoocc 
Sat.  SoL 

2.93 
2.49 

2.47 
1.90 

I. II 

0.83 
0.82 
0.74 


Solubility  op  Sodium  Bromide  in  AcsTAMroE  at  Various  Temperatures. 

(Menschtttktn,  1908.) 

Gms.  per  100  Gms. 


f. 

82* 
80 

78 
76 

74 
72 
7ot 
80 


Gms.  per  xoo  Gms. 
Sat.  Sol. 


NaBr.aCHr 
CONH, 

■    •    • 

6 

"S 
16.3 

20.2 

23 
25 
27 


Solid  Phase. 


-  NaBr. 

■    •    ■ 

2.8 

5-36 
7.6 

9-4 
10.7 

II. 6 

12.6 


CHiCONH, 


i< 


i< 


(I 


If 


i« 


"+NaBr.aCH,C0NH, 
NaBr.sCH,CONH« 
M.  pt.  t  Tr.  pt. 


f. 

90 
100 
IIO 
120 

130 

i35t 

155 

175 


t.  Sol. 


NaBr.aCHr.N^Rr 
CONH,    ""**'• 


Solid  Phase. 


29 
32 

35 
38 
42 

45 
46 

47 


If 


tt 


4  13.7  NaBr.3CB«00NH. 

2  IS 

3  16.4 

7  18 

6  19.8 

3  21. 1 

4  21.6 

5  22.1 


"  +NaBr 
NaBr 


<f 


t  Eutec. 


100  gms.  95%  formic  acid  dissolve  22.3  gms.  NaBr  at  18.5®.  (Aschan,  X913O 

100  cc.  anhydrous  hydrazine  dissolve  37  gms.  NaBr  at  room  temp. 

(Welsh  and  Brodcxsoo.  1915.) 

Fusion-point  Data  (Solubilities,  see  footnote,  p.  i)  Are  Given  for  the 

Following  Mixtures. 


NaBr  +  NaCl 
NaBr  +  Nal 
NaBr  +  NaF. 
NaBr  +  NaOH 
NaBr  +  NaNOi. 
NaBr  -f  Na,SO# 


(Amadori,  igxaa;  Ruff  and  Plato,  19013.) 

(Amadori,  x9i2a.) 

(Ruff  and  Plato,  1903.) 

(Scarpa.  X91S.) 

(Meneghini,  191a.) 

(Ruff  and  Plato.  1903.) 
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SODIUM  CACODYLATB  (CHs)sAsO.ONa. 

■ 

lOOgms.  HsO  dissolve  about  200  gms.  of  thesaltat  I5^-20^     (Squire  and  Caines,  1905.) 
I0Occ.9O%alcoholdi8^olveaboutIOOgIns.ofthe8altatI5^-2O^     "  " 

SODIUM  CAMPHOIUTIS 

Solubility  in  Aqueous  d  Camphoric  Acid  Solutions  at  i^.s^-iG^, 

CJungfldach  and  Landrieu,  1914.) 


Gms.  per  zoo  Gms. 


■iS. 


Sol. 


C»HriO«.  CMHuOiNa.. 

0.621  O        C»Hi^4 

2.03  4.19 

2.87  8.32 

3.03  10.  OS 

2.97  7.80 

2.87  9.06 

2.94  10.46 

2.68  14-99 

2.64  17.53 


SoUdPbaae. 


Gma.  Der  100  Gms. 


SdidPhaae. 


It 


€1 


H 


U 


2.89 
2.74 
2.63 

+CMHia04Na.2CNHi^«.aH^  2.29 

C]AHii04Na.3CioH|A-3H^        2 . 1 7 

1.06 
0.88 
O 


II 


«* 


Sd. 

2 .  87        25 .  62  C»Hi^4Na.3CHHu04.a%0 
27.41 
30.69 

32.7s 

40.10  CMHuO«Na.B^  (or  |B^) 

40.54 
47.04 

49 .  60        C»HiANa«.3H^ 
50.2 


M 


<« 


M 


If 


II 


II 


C10H1JO4  =  Camphoric  acid.  C10HuO4Na.2C10H1eO4.2HjO  -  MonosodiunK^tri- 
camphorate.  CtoHii04Na.HsOsMono6odium(2  camphorate.  CioHi404Nas.3HsO 
a  Disodium  d  camphorate  (neutral). 

(The  mixtures  were  kept  in  a  cellar  at  a  nearly  constant  temperature  and 
shaken  from  time  to  time.    Additional  determinations  at  17^-23''  are  also  given.) 


SODIUM  CARBONATE  NasCOs.ioH,o. 


Solubility  in  Water. 

(Wells  and  McAdam,  Jr.,  1907;  Mtdder,  below  37*  and  above  44*.) 


Gms. 

Gm. 

r. 

Na.COiMr 
xoo  Gms.  HiO. 

SoUd  Phase. 

f. 

NatCO^per 
zoo  Gms.  H«0. 

SoUd  Phase. 

0 

7               NatCOk.xoH^ 

34.76 

48.98 

NatC0i.7H^ 

S 

QS 

II 

3S.62 

SO.  08 

II 

10 

12. S 

M 

3S.S0 

•    •    * 

"  +Na.CO».H 

IS 

16.4 

t< 

29.86 

SO.  S3 

Na«CQ|.H/) 

20 

21. S 

t« 

31.80 

SO.  31 

II 

27.84 

34.20 

W 

3S.  17 

49.63 

II 

29 -33 

37.40 

M 

36.4s 

49.36 

M 

30.3s 

40.12 

37.91 

49.11 

M 

31.4s 

43.2s 

41.94 

48.  SI 

M 

32.06 

4S-64 

43.94 

47.98 

tt 

32. IS 

•  •  • 

"  +Na.CQ|.7H|0 

60 

46.4 

tt 

33  10 

•  •  • 

"  +Na,CG,.H/) 

80      • 

4S.8 

m' 

30.3s 

43. SO    - 

Na«C0k.7H^ 

100 

4S.S 

M 

32.86 

46.28 

II 

los 

4S.2 

M 

The  determinations  of  Wells  and  McAdam,  Jr.,  were  made  with  extreme  care. 
They  correct  the  discrepancies  which  have  so  ■  far  existed  between  the  solubility 
and  transition  points  of  the  hydrates.  Earlier  data,  which  differ  more  or 
less  from  the  above,  are  given  by  Ldwel,  1851;  Reich,  1891;  Eppel,  1899  and 
Ketner,  1901-02.  Single  determinations  at  15",  25",  and  30**  are  given  by 
Greenish  and  Smith  (1901);  Osaka  (1910-1911);  de  Paepe  (191 1)  and  Cocheret 
(1911). 

Sp.  Gr.  of  solution  saturated  at  17.5",  1.165  (Hager);  at  18**,  1.172  (Kohl- 
rausch);  at  23*,  1.22  (Schiff);  at  30**,  1.342  (Lunge).  See  also  Wegscheider 
and  Walter,  1905,  for  Sp.  Gr.  determinations  at  other  temperatures. 
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Equilibrium  in  thb  System  Sodium  Carbonate,  Sodium  BiCARBONATSt 

AND  Water  at  25". 

(McCoy  and  Test,  191  x.) 

T(Forty  grams  of  NaHCft  and  about  200  cc.  of  HtO  were  rotated  at  25*  untfl 
equilibrium  was  reached.  Small  portions  of  the  clear  solution  were  then  ana- 
lyzed by  the  Winkler  method  for  carbonate  content,  and  by  titration  in  presence 
of  methyl  orange,  for  sodium.  About  i^  gms.  of  NatCOs.ioHsO  were  then  added, 
and  the  mixture  again  rotated  until  equilibrium  was  reached,  and  again  analyzed. 
This  was  continue  and  the  following  results  were  obtained.) 


Per  cent  of 

Total  Na 

Present  as 

Bicarbonate. 

Gms.  Na 
per  Liter. 

Gms. 

Bicarbonate 

per  Liter. 

Gms.  Carbonate 
per  Liter. 

Solid  Phase. 

0 

119. 9 

0 

276.4 

NaiCOk.xoH/) 

S-92 

127.6 

27.6 

276, 

3 

«  +Na«C0k.NaHC0k.3^0 

75 

120 

•    •    1 

•  •  1 

Na«COk.NaHa>|.aH«0 

10 

107 

•    •    t 

•  •  < 

12.89 

108 

so 

8 

3X6, 

!6 

"  +NaHCO, 

15 

100 

•  •  < 

•  •  < 

NaHCOh 

20 

80 

•  •  i 

•  •  < 

M 

32 

60 

•  •  1 

•   •  < 

M 

S6 

40 

•  .  < 

•  •   i 

M 

80 

30 

.  .  1 

•   •   < 

<( 

100 

27.02 

98, 

7 

0 

f* 

The  following  data  for  this  system  also  at  25**,  but  given  in  terms  of  weight 
instead  of  volume  of  solution,  are  reported  by  de  Paepe  (191 1). 


NatCOt. 
28.3 

NaHCOfc: 
0 

SoUd  Phase. 
NaaCOk.zoH^ 

NatCOt. 
12.4 

NaHCO,. 
7-3 

Solid  Phase. 
NaHCOb 

273 
26.5 

2.1 
4.2 

"  +NaHCQi 

6.2 

I 

9 
10. 1 

« 

19.2 

S-7 

NaHCOk 

Solubility  of  Sodium  Carbonate  in  Aqueous  Solutions  of  Sodium 

Bromide  and  of  Soihum  Iodide  at  30^ 

(Cocheret,  191  x.) 


In  Aq.  NaBr  Solutions. 

En  Aq.  Nal  Solutions. 

Gms.  per  xoo  Gms.  Sat.  Sol. 

Solid  Phase 

Gms.  per  xoo  Gms.  Sat.  Sol. 

Solid  Phase. 

Na,C0i. 

NaBr. 

wUUvI   X  AlA^Va 

NajCO,. 

NaL 

27.98 

0 

NatC0t.xoHs0 

26.5 

2.4 

Na«COk.xoH^ 

27  54 

2.41 

<i 

25.5 

4.7 

II 

26.72 

4.06 

u 

24.4 

8.6 

II 

26.23 

6.26 

"  +Na,C0|.7H,0 

24.3 

9-5 

"  +Na«C0i.7W> 

23.40 

II 

Na«C0t.7Ht0 

23 

11. 2 

Na,C0i.7H,0 

22.68 

12.22 

II 

20.8 

14 

II 

19.86 

16.88 

II 

18.7 

18.4 

n 

1957 

16.9s 

"  +Na,C0i.H/) 

15-3 

25.4 

"  +NaiCO|.H/> 

18. 11 

19.32 

Na,C0i.H«0 

131 

29.1 

Na.C0t.H^ 

8.45 

33-39 

II 

10.4 

33.3 

II 

6.90 

36.13 

II 

4.2 

46 

II 

•    304 

44.7s 

M 

2.7 

.51      ' 

11 

2.99 

45  31 

"  +NaBr.2H,0 

0.9 

57-6 

(1 

2.60 

45.68 

NaBr-aHfO 

0-3 

65.6 

"  +NaI.aHdO 

0 

49.40 

II 

0 

655 

NaI.aB^ 

nfg 

zooGma. 
Soltttioii. 

per  looGms. 

NaCl 

Sdatioa. 

15.96 
18.26 

9.76 
9.62 

20.06 

9-73 

21-75 

7.95 

22.46 

10.13 
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SOLUBILITT  OF  SODIXTM  CARBONATE  IN  AqUBOUS  SCH^UTIONS  OF  SODIUM 

Chloride  at  15^. 

(Rdcb,  1891.) 

Gms.  per  100  Gms.     Gm«.NaCl  Giiit.Na«COs  Gim.  pg  xoo  Gms.     Gms-NaQ  Ginft.Na]CQi 

"iP-  per        per  100  Gms.  Hip. 

N.CL  N.^:-  S?„^  JiSL  N.CL  N.^- 

o  61.42  o  16.42  23.70  39-o6 

4.03  53.86  2.92  14.47  27.93  39.73 

8.02  48  5.80  12.87  31-65  41.44 

12.02  43- 78  8.61  11.62  35.46  43-77 

16.05  40.96  II. 31  10.70  37-23  45-27* 

19.82  39.46  13.71  10.  II 

*  Both  salts  b  solid  phase. 

Solubility  of  Sodium  Carbonate  in  Aqueous  Sodium  Chloride  at  30^ 

(Cocfaeret,  19x1.) 

Gms.  per  100  Gms.  Sat.  SoL  _  ,. .  _.  Gms.  per  100  Gms.  Sat.  Sol.    _  .. .  «^ 

,  *  %  Solid  Phase.  *  *  •    *   SoBd  Phase. 

NatCOk.  Naa.  aouai-iHW!.  Na.CQ|.  NaCl.         ^-m*-"*-    ^ 

27.98  O  NatC0k.ioH^  20.72  11.49  NatCOfe.]^ 

27.48  0.90             "  18  14.12  "  +Naa 

27.12  3.33              "  14.81  16.26  Naa 

26.82  4.15             "  +Na,C0».7H/}  9.71  18.76 

25-59  5.17  NaiCXV7H,0  5.65  21. 94  « 

24.26  5.93            "  O  26.47  " 

22.75  ^<>-24             "  +Na|C0h.H^ 

SOLUBILITT  OF  SODIUM  CARBONATE  IN  AqUBOUS  SOLUTIONS  OF  SODIUM  NiTRATE. 

(Kremann  and  Zitek,  1909.) 

^     Gms.  per  100  Gms.  Bfi.        _  ...  _.  ^    Gms.  per  xoo  Gms.  H/).  _  „ .  _, 

f.     ^  ^.  ^L    *  ^T  ^rJT^        Solid  Phase.  t*.     .  ..  *^ — "  ^t  xt^T^  Solid  Phase. 

NatCOk.      NaNOk.  NatCQi.      NaNO^. 

10  11.98         o  Kn^CXh-ioBfi  24.2  24.63  54-43     NatCXVrH^ 

10  8.7s  70.48  "  +NaNOi  24.2  21.8  62.7            "  +NaNOb 

zo  O  80.5  '        NaNOk  24.2  5.96  84.45           NaNOb 

24.2  28.55         O  NatCOk.ioH^  24.2  O  91.3 

24.2  26.33  4596  "  +Na»C0i.7H^ 

SOLUBILITT  OF  SODIUM  CARBONATE  IN  AqUEOUS  EtHYL  AlCOHOL  AT  30**. 

(Cocheret,  X911.) 

Gms.  per  100  Gms.  Sat.  Sol.         j,  ,.j  ^^^^  Gms.  per  xoo  Gms.  Sat.  Sol. 

NatCOi. 

26.61 

26.14 

1.38 
0.62 

O.S3 
0.51 
*  Between  these  two  oonoentiations,  the  mixtures  separate  into  two  liquid  layers. 

Results  are  also  given  for  the  solubility  of  NasCC^  +  NaBr  and  of  NasCC^ 
+  NaQ  in  Aq.  CiH»OH  at  30^ 

Solubility  of  Sodium  Carbonate  in  Aqueous  Solutions  of  Ethyl  and  of 

Propyl  Alcohol  at  20®. 

(Linebazser,  X893.) 

Wt.  Percent  Gms.  NaaCQi per  xoo  Gms.  Sol.  Wt.  Percent  Gms.  NaaCQ, per  xoo  Gms.  SoL 

AkohoL  '  In  Ethyl.       *      In  Pxopyl.  Alcohol.  In  Ethyl.  In  PropyU 

28                     ...                       4.4  48  0.9  1.3 

38                     ...                       2.7  50  0.84  1.2 

44                   1.7                     1.7  54  0.80  0-9 

46                   1. 13                   l.S  62  ...  0.4 


CAOH. 

ooua  ramae. 

Na,C0i. 

CHiOH. 

-«        ouuu  rauue. 

2.64 

NatCXVxoH^ 

0.40 

63.20 

Na«C0k.7H^ 

3  41* 

« 

O.II 

73.06 

"  +Na.C0i.Hi0 

4*.8i* 

CI 

0.07 

78.19 

Na«C0t.H^ 

52.99 

ft 

0.06 

90-95 

(( 

55.70 

«  +Na.C0i.7Hi0 

0.03 

95.06 

"  +Na,COi 

56.56 

Na«C0k.7Ht0 

•  •  • 

98.46 

Na^COi 
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Solubility  of  Sodium  Carbonate  in  Aqueous  Solutions  of  Ethyl  Alcohol. 

(Ketner,  xgox-oa.) 

Note.  —  The  mixtures  were  so  made  that  alcoholic  and  aqueous  layers  were 
formed,  and  these  were  brought  into  equilibrium  with  the  solid  phase. 


Cms.  per  100  Gms.  Alcoholic  Layer. 

CH,0H.  Na,C0i.  H^O. 

35           62.9  0.3  36.8 

40              61  0.4  38.6 

49            61  0.4  38.6 

68           55.8  0.9  43.3 

31.2  53.4  0.8  46.8 
31.9          54.8  0.7  44.5 

32.3  56.1  0.6  43.3 

33.2  58- I 


Gms.  per  xoo  Gms.  Aq.  Layer. 

, • 


C,H«0H. 
I 

1.2 
1.2 

2.3 

•    •    • 

1.7 
1.5 


NaiOV 

32.4 

31.9 

315 
28.8 

29.3 
29.8 

30.2 


66.6 
66.9 

67.3 
68.9 

•  •  • 

68.5 
68.3 


33.2        58.1  0.$        42.4  1.4        31  67.6 

27. 7  Crit.  sol.  db  14%  C»HiOH  ±  13%  Na»CO.  ±  73%  HiO 

/tQ    A  /*/«.«  «.     ^  X^    «  to    ^  .ox  to«     .. 


28.2 
29 
29.7 
30.6 


23- 5 

32.7 
40 

47.8 


7.3 

3.8 
2.1 

1.2 


69.2 

635 
57-9 
51 


7.9 

4.3 
2.9 

2.3 


18.6 
22.7 

25- 5 
27.8 


73-5 
73.0 
71.6 
69.9 


Solid 


NsiCOb^yo 


u 


u 


Ns«C0k.7H|0<» 


NsiCOb-xoEV) 


Solubility  of  NaiCO|.ioHiO  in  Dilute  Alcohol  at  2i*. 

(Ketner.) 


Gms.  per  xoo  Gms.  Solution. 


Gms.  per  xoo  Gms.  Sdutioa. 


Na,C0i. 

CiHiOH. 

H,0. 

18.5 

0 

81. 5 

12.7 

6.2 

81. 1 

6.9 

15.3 

77.8 

3.2 

26.1 

70.7 

Na«C(V 

CiHiOH. 

«iO." 

1.2 

39-2 

59.6 

0.2 

58.2 

41.6 

O.I 

67.1 

32.8 

0.06 

73.3 

26.64 

Isotherms  showing  the  compositions  of  the  conjugated  liquids  at  28.2^,  29.7' 
and  40*^  are  also  given. 


Equilibrium  in  the  System  Sodium  Carbonate,  Normal  Propyl  Alcohol 

and  Water  at  20®. 

(Frankforter  and  Temple,  xgzs.) 

(Note.  In  this  paper  the  results  for  the  binodal  curve  are  reported  in  terms  of 
gms.  per  100  gms.  solvent  (water  +  alcohol),  instead  of  gms.  per  100  gms.  of  the 
nomogeneous  liquid  (sodium  carbonate  +  water  +  alcohol.) 


Gms.  per  xoo  Gms.  Alcohol  +  Water. 


Gms.  per  100  Gms.  Alcohol  +  Wuer. 


Na,C0i. 

Alcohol. 

Water. 

16.568 

3409 

96.591 

15- 363 

4.472 

95.528 

11.696 

6.595 

93.405 

8.415 

9.176 

90.824 

6.669 

II. 221 

88.779 

4.138 

15.785 

84. 215 

2.878 

21.099 

78.901 

NbsCO,. 

Alcohd. 

Water. 

1.990 

31.537 

68.463 

1.338 

40.796 

59.204 

0.930 

46.933 

53.067 

0.567 

53  875 

46.125 

0.298 

59.507 

40.493 

0.160 

63.568 

36.432 

0.109 

75.159 

24.841 

For  results  on  the  system  sodium  carbonate,  allyl  alcohol,  water  at  20* 
last  table,  p.  647. 

100  gms.  glycerol  {du  =  1.256)  dissolve  98.3  gms.  NaiCOi  at  i5"-i6". 

(Oasendowski,  1907.) 
100  gms.  saturated  solution  in  glycol  contain  3.28-3.4  gms.  sodium  carbonate. 

(de  Coninck»  1905.) 

100  gms.  HiO  dissolve  229.2  gms.  sugar  +  24.4  gms.  NasCOs,  or  100  gms.  sat. 
aq.  solution  contain  64.73  gms.  sugar  +  6.89  gms.  NasCO*  at  31.25**.    (KOhkr,  x897-) 
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Equilibriui£  in  thb  System  Sodium  Carbonate,  Pyridine,  Water. 

(Limboach,  1909.) 

Very  pure  materials  were  used.  The  boiling-point  (cor.)  of  the  pyridine  was 
Ii5°-i  15.07^.  Increasing  amounts  of  this  pyridine  were  added  to  aqueous 
solutions  of  sodium  cartK>nate  contained  in  glass  tubes.  After  the  tubes  were 
sealed  they  were  placed  in  a  bath  and  the  temperature  noted  at  which  the  liquid 
mixture  passed  from  a  homogeneous  to  an  .opalescent  condition.  During  the 
observation,  the  contents  of  the  tubes  were  stirred  by  means  of  pieces  of  iron, 
moved  with  the  aid  of  a  magnet  on  the  outside  of  the  tube. 


Percent  Percent 

Per  cent  Per  cent 

Percent 

Percent 

of 

of 

t'ofSat. 

of 

of 

rofSat 

of 

.  of 

tTotHat. 

Na«COk.  Pyridine. 

Na,COk.  Pyridine. 

Na,(XV  Pyridine. 

0.129 

66.2 

12 

2.50 

50 

199 

6.12 

23.5 

120 

0.129 

66.4 

25 

2.50 

53.3 

197 

6.12 

25-5 

132 

0.129 

67.7 

36 

2.50 

59.4 

173 

6.12 

28.4 

^52         ,              V 

0.129 

69.2 

44 

2.50 

69.2 

123 

6.99 

13.8 

54.2(40.5) 

0.129 

73.5 

53 

2.50 

73.8 

no 

6.99 

15-4 

81      (17) 

0.129 

74.8 

5'-5,    .  . 

2.50 

74.8 

* 

6.99 

19- 5 

117 

0.129 

76.1 

25.5(-64) 

3-49 

30.3 

-0.5 

6.99 

22.7 

142 

0.129 

77.3 

"    (-59) 

3.49 

32.6 

39 

6.99 

25- I 

158 

1. 01 

47.6 

17 

3.49 

34.3 

86.5 

6.99 

27.6 

169 

1. 01 

49.9 

36 

3-49 

36.7 

107 

6.99 

32.6 

180+ 

1. 01 

51.2 

55 

3.49 

37.4 

123 

936 

8.50 

64      (26) 

1. 01 

52-2 

72 

3.49 

42.5 

194 

936 

9 

78     (18) 

1. 01 

56.1 

107 

3-49 

69.6 

167 

936 

II. 4 

106.5 

1. 01 

60.6 

III 

3-49 

71.2 

* 

9.36 

138 

127 

1. 01 

66.8 

no 

5- 23 

23.3 

63(27.5)  9.36 

16.3 

148 

1. 01 

75.1 

86.5 

5-23 

23.7 

70(20. 

5)  9- 36 

20.1 

169 

1. 01 

76.9 

7^ 

5- 23 

24.6 

79 

936 

25 

180+ 

1. 01 

78.1 

* 

5.23 

26.2 

96 

9- 36 

SO 

180+ 

2.50 

36.3 

22 

5- 23 

28.7 

III 

18. 1 

2.12 

48     (18) 

2.50 

37.9 

53-25 

5- 23 

32.5 

155 

18. 1 

2.25 

66 

2.50 

39.2 

74.5 

5- 23 

36.6 

196 

18. 1 

2.70 

79 

2.50 

40 

94 

5.23 

37.2 

200+ 

18. 1 

4.20 

108 

2.50 

43.6 

147 

5.23 

55.4 

* 

18. 1 

540 

126 

2.50 

47.6 

185 

18. 1 

6.80 

155 

*  Precipitate  of  N«f  CQ|.    Results  in  parentheses  show  lower  temperatures  of  saturation. 

Fusion-point  data  for  NaiCOj  +  NaCl  are  given  by  Le  Chatelie  (ri8Q4)  and 
Sackur  (191 1 -12).  Results  for  NaiCOj  +  NasS04  are  eiven  by  Le  Qiatelier 
(189^),  Sackur  (1911-12)  and  by  Amadori  (1912).  Results  for  NatCO^  +  KCl 
are  given  by  Sackur  (1911-12). 

SODIUM  (Bi)  CARBONATE  NaHCO,. 

Solubility  in  Water. 

(Dibbits,  X874;  Fedotieff,  1904.) 

Gms.  NaHCO^  per  100  Gms.  Gms.  NaHCO  per  100  Gms. 

Water.  Solution.  Water.  Solution. 

o  6.9  6.5  30  II. I  10 

10  8. IS  7.5  40  12.7  II. 3 

20  9.6  8.8  50  14-45  12-^ 

25  10.35  9-4  60  16.4  13.8 

100  gms.  H2O  dissolve  9.03  gm.  NaHCOs  at  I5^  du  ^  1.061. 

(Greenish  and  Smith;  190X.) 

100  gms.  alcohol  of  0.941  Sp.  Gr.  dissolve  1.2  gms.  NaHCOs  at  15.5^ 

100  gms.  glycerol  dissolve  8  gms.  NaHCOs  at  15.5**.  (Oasendowski,  1907^ 
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Solubility  of  Sodium  Bicarbonate  in  Aqueous  Ammonium  Bicarbonate 

Solutions  Saturated  with  COt. 

(F«dotieff,  Z904.) 


^9 

Wt.  of  1  cc. 
SoIudoQ. 

Mols.per  1000 

UmB.  HsU. 

unmsper  10 

so  urns,  iv 

•  . 

'NH4HCOB. 

NaHCOs: 

NH«HCO|. 

NaHCQi. 

0 

1.072 

1-39 

0.58 

109.4 

48.2 

It 

•    •    • 

00 

0.82 

0.0 

69.0 

IS 

1.056 

00 

I. OS 

0.0 

88.0 

41 

1. 061 

0.29 

0.9s 

23.0 

80.0 

it 

1.065 

0.56 

0.89 

44.0 

74.6 

tl 

I  073 

1.08 

0.79 

85-7 

66.7 

U 

Z.090 

2.16 

0.71 

170 .6 

59-2 

30 

•   •    • 

0.0 

1.65 

0.0 

138 -6 

ii 

•   •   • 

3.91 

0.83 

230 

70.0 

Solubility  of  Sodium  Bicarbonate  in  Aqueous  Solutions  of  Sodium 

Chloride  Saturated  with  COt. 

(Fedotieff;  see  also  Rdch,  z89z.) 


Ao        Wt.  of  X  oc* 
*  '          Solutiao. 

Mols.per  1000  Gms.HsO. 

Grams  per  zooo  Gms.  at 

'   Naa. 

NaHCOs. ' 

Naa. 

NaHCOs. 

0 

•   •      . 

00 

0.82 

0.0 

69.0 

It            - 

.208 

6.0 

0.09 

3SO.I 

7-7 

IS        I 

.056 

0.0 

1.05 

00 

88.0 

«           - 

063 

0.52 

0.82 

30. 2 

68.6 

ti           - 

•073 

I   03 

0.64 

60.1 

53-6 

it           . 

[.096 

2. II 

0.41 

123. 1 

34.8 

II           - 

:.i27 

3.20 

0.28 

187.2 

23.0 

u              . 

MS8 

4-39 

0.19 

256.9 

16. 1 

11           . 

C.203 

6.06 

0.12 

354-6 

10. 0 

30      J 

C.066 

0.0 

I -31 

00 

no. 2 

it           . 

[.079 

1.02 

0.87 

59-9 

72.8 

I<            . 

[.100 

2.08 

056 

121. 9 

47-3 

u 

1. 127 

3.18 

0.38 

186.3 

32-0 

u 

1.156 

4.38 

027 

256.0 

22.3 

l( 

1. 199 

6.12 

017 

358.1 

13  9 

45 

1.077 

00 

1.65 

00 

138.6 

U 

1.086 

1.04 

1. 12 

60. 7 

94  0 

€1 

1. 115 

2.65 

0.62 

155 -2 

52.0 

l( 

1. 127 

3  24 

052 

189.4 

43-4 

l< 

I  155 

4.38 

0.37 

256.1 

30.7 

11 

1. 198 

6.18 

0.23 

361  s 

19s 

100  gms.  alcohol  of  0.941  Sp.  Gr.  dissolve  5.55  gms.  sodium  sulfocarbonate  at 


15.5* 


Solubility  of  Sodium  Bicarbonate  in  Aqueous  Sodium  Nitratb 

Solutions. 

CFedotieff  and  Koltunoff,  1914.) 


t*. 

Sp.  Gr.  of 
Sat.  Sol. 

Gms.  per  100  G 

ms.  HA 

NaNOi. 

NaHCQi: 

0 

I-3S6 

72.74 

1. 41 

IS 

1-183 

29.06 

3  40 

IS 

1.28s 

54.56 

3.16 

IS 

1-377 

83.20 

1. 57 

30 

•  •  • 

95  14 

1.80 
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SODIUM  CHLOIUTE  NaQO.. 

Solubility  in  Water. 

(Carlson,  zgzo;  Le  Blanc  and  Sdunandt,  xgxi;  Osaka,  1903-08.) 


f. 

J  of 
Sat.  Sd. 

Gms.  Na(n^  per 
zoo  Gms.  B^. 

V 

dot 
Sat.  Sol. 

Gms.  Na(3(X  per 
zoo  Gms.  nf>. 

-15 

1.380 

72- 

40 

1.472 

126    (zz$ LeB.ftS.) 

0 

1.389 

79    (80    LeB.ftS.) 

50 

•  .  • 

140    (ia6        « 

10 

•  ■  • 

89    (87 

60 

I.  514 

155 

IS 

1. 419 

95   (91 

70 

•   •    • 

172 

20 

1.430 

lOI     (95.7 

80 

1.559 

189 

25 

1.44 

106    (xozO.) 

100 

1.604 

230 

30 

•  •  • 

113    (zos  LeB.ftS.) 

122  (b.pt.) 

1.654 

286 

The  earlier  data  of  Kremers  (1856)  lie  between  the  values  of  Carlson  and  of 
Le  Blanc  and  Schmandt. 


Solubility  of  Sodiuu  Chlorate  in  Aqueous  Sodium  Chloridb  Solutions 


AT 

20^ 

(Winteler.  Z900.) 

Sp.  Gr.  of 

Gms.  per  Liter. 

Sp.  Gr.  of 
Solutions. 

Gms. 

per  Liter. 

Solutknia. 

NaCL             NaClO^ 

NaCL 

NaClQi. 

1.426 

5               668 

^ 

I  365 

175 

393 

1. 419 

25               638 

1-345 

200 

ZZ^ 

1. 412 

SO               599 

1. 319 

225 

271 

1.405 

75               559 

1.289 

250 

197 

1.398 

100               522 

1.256 

275 

120 

1.389 

125               484 

1.235 

290 

78 

1.379 

150               442 

1. 217 

300 

55 

100  gms.  HiO  dissolve  24.4  gms.  NaCl  +  50.75  gms.  NaClOs  at  I2^ 

loogms.  HiO  dissolve  1 1 .5  gms.  NaCl  +  249.6  gms.  NaClOsat  122**.  (Schlosing,  1871.)  , 

Solubility  of  Sodium  Chlorate  in  Aqueous  Ethyl  Alcohol. 

((^bon,  Z9ZO.) 
Gms.  NaClOk  per  Liter  of  Sat.  SoL  in  Aqoeoua  Akohol  of: 


»  . 

SoPercenL 

75  Per  cent 

90  Per  cent. 

20 

313.3 

IIO 

.8 

16. 1 

40 

321.8 

133 

.5 

22.9 

60 

326.8 

155 

8 

29 

70 

... 

161. 

3 

... 

100  gms.  alcohol  of  77  Wt.  per  cent  dissolve  3.0  gms.  NaClOi  at  16^.  (Wlttstein.) 

100  gms.  alcohol  dissolve  i  gm.  NaClOs  at  25  ,  and  2.5  gms.  at  b.  pt. 

100  gms.  glycerol  dissolve  20  gms.  NaClOj  at  15-5**.  (Ossendowski,  Z907.) 

100  cc.  anhydrous  hydrazine  dissolve  66  gms.  NaClOs  at  room  temperature. 

(Welsh  azid  BrodenMO,  Z9Z5O 

SODIUM  PerCHLOlUTE  NaCI04.HsO. 

Solubility  in  Water. 

(Carlson,  19x0) 


f. 

dot 
Sat.  Solution 

per  zoo  cc. 
Sat.  Solution. 

Solid  Phase. 

15 

1.666 

107.6 

KaC10«.HyO 

50 

1. 731 

123 -4 

M 

143 

1.789 

141. 4 

NaClOb 

SODIUM  CHLOBIDX 
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SODIUM  CHLORIDE  NaCL 

Solubility  in  Water. 

(Mulder;  de  Coppet,  1883,- Andre,  1884;  Raupenstrauch,  1885;  above  xoo*,  TQden  and  Shenstooe, 

1884;   Beikeky,  1904;  Etaid,  1894,  gives  irxegular  xesults.) 


t 


Gnu.  Nad  per 
100  Gms.  HsO. 


O 
10 
30 

30 
40 

50 
60 


35 
35 
36 
36 
36 
36 
37 
37 


•7* 

35- 

.8 

35- 

.0 

35- 

■  13 

35- 

•3 

36- 

.6 

36. 

.0 

36. 

•3 

37- 

63t 
69 

82 

92 

03 

32 
67 
06 

•  M.;  de  C. 


Gms.  NaQ 

per 
ICO  g.  Sol. 

26.28t 

26.29 

26.37 

26.43 
26.49 

26.65 

26.83 

27.04 


Gms.  NaQ  per 
zoo  Gms.  H2O. 


70 

80 

90 

100 

1x8 
140 
160 
180 


37.8* 
384 
39  o 
39-8 


t  A. 


37  Sit 
38.00 

3854 
39  "t 

39-8 
42.1 

43-6 
44.9 

t  B. 


Cms.  NaCl 

per 
xoo  g.  Sol. 

37t 

54 
.80 


37 

27 
27 

38 

38 
29 

30 
30 


13 
46 
63 

37 
98 


The  original,  very  carefully  determined  figures  of  Berkeley,  are  as  follows*. 


0.3s 
15.20 

45  40 


J  of 
Sat.  Sol. 

1.2090 
I . 2020 
I. 1956 
I.189I 


Gms.  NaCl  per 
xoo  Gms.  aip. 

35-75 
35.84 
36.20 

36.60 


61.70 

75.65 
90.50 

i;o7  b.  pt. 


d6t 
Sat.  Sol. 

I . 1823 

I. 1764 
I.1701 

I.163I 


100  gms.  HtO  dissolve  35.99  gms.  NaCl  at  30^. 


Gms.  NaO  per' 
xoo  Gms.  Hap. 

37  28 
37.82 

3853 
39  65 

(Cadwct,  1911.) 


Solubility  of  Sodiitii  Chloeiob  in  Water,  Dbtbrminbd  by  the  Freezing- 


POINT 

Method. 

(Matignon,  1909a.) 

f. 

Gms.  NaQ 

per  zoo  Gms. 

H,0. 

Solid  Phase. 

V. 

Gms.  NaD 
per  zoo  Gms.        Solid  Phase. 
H,0. 

0.4 

0.69 

Ice  (Raoult) 

—  12.7 

20 

Ice 

0.8 

1-37 

"   (BUtz) 

-16.66 

25 

(1 

2.86 

4.9 

"  (Kahlenberg) 

-21.3 

30.7 

"  +Naa.2HjO 

3.42 

5.85 

"    (Raoult) 

-14 

32.5 

NaC1.2H,0  (de  Coppet) 

6.6 

II 

41 

-12.25 

32.9 

"  (Matignon) 

9-25 

IS 

-  6.25 

34.22 

"  (de  Coppet) 

Data  for  the  influence  of  pressure  on  the  solubility  of  sodium  chloride  in  water 
are  given  by  v.  Stackelberg  (1896);  Cohen,  Inouye,  and  Euwen  (1910)  and  by 
Sill  (1916). 

Solubility  of  Sodium  Chloride  in  Aqueous  Solutions  Sibiultaneouslt 

Saturated  with  Other  Salts. 

The  various  papers  of  J.  H.  van't  Hoff  and  collaborators,  on  this  subject,  have 
been  collected  by  H,  Precht  and  E.  Cohn  in  a  volume  entitled  "  Untersuchungen 
fiber  die  Bildungsverh&ltnisse  die  Ozeanischen  Salzablagerungen,"  Leipzig,  191 2^ 
p.  374.  By  far  the  larger  part  of  the  new  data  in  these  papers  are  for  solutions 
simultaneously  saturated  with  three  or  more  salts  and  are,  therefore,  beyond  the 
limits  of  complexity  of  mixture,  set  for  the  present  volume.  The  various  systems 
are  described  in  detail  and  diagrams  are  given.  A  table  summarizing  much  of 
the  data  (van't  Hoff  (1905))  is  given  on  the  following  page. 
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SOLUBIUTY   OF    SODIUM    ChLORIDB    IN    AQUEOUS    SOLUTIONS    SIMULTANEOUSLY 

Saturated  with  Other  Salts  at  25^. 

(vant  Hoff,  1905.) 


Mols.  per  xooo  Mols.  H^. 


N.,C1^ 

KiO.. 

MgCl^ 

MgSO«. 

NatS04. 

I 

o.S 

lOS 

•   •   • 

•   •   • 

2 

5.5 

70.  S 

•    •    • 

•   «   • 

44 

20 

■   •   • 

•   •   • 

4.5 

44 

10.5 

•   •    • 

•   •   • 

14.5 

_46- — s 

•   •   • 

•   •   • 

16.5 

3.0 

26 

•    •    • 

7 

34 

4 

• 

•  •   • 

67- 5 

12 

2.5 

•    *    • 

79 

9-5 

I 

•   •    • 

lOI 

5 

23 

14 

21.5 

14 

19.5 

14.5 

25. 5 

14-5 

9-5 

9.5 

47 

14.5 

2.5 

6 

68 

5 

I 

I 

85.5 

8 

42 

^ 

•  •  • 

Id 

-^ 

27.5 

10.5 

16.5 

~i8.5 

22 

10.5 

23 

19 

10.5 

7.5 

42 

19 

9 

7.5 

45 

19. 5 

35 

4 

65.5 

13 

1.5 

2 

77 

10 

I 

o.S 

100 

5 

I 

o.S 

105 

•  •  • 

2 

5-5 

70. 5 

■  •  • 

CaCl^ 

I 

a    a    • 

51.5 

90.5 

I 

II 

•  •  • 

146 

I 

•    •    a 

35.5 

121. 5 

I 

1-5 

50.5 

90.5 

I 

9.5 

5 

141. 5 

I 

2 

34.5 

121. 5 

» 

tt 


tt 


« 


Solutkm  Saturated  with  Req)ect  to  NaQ  and: 

MgCli.6HsO  +  CarDallite 
KCl  +  Camallite 
"    +Glaserite 

Na4S04+    " 

"      +  Astrakanite 
MgS04.7HsO  +  Astrakanite 

+  MgS04.6H*0 
Kieserite  + 

"       +  MgCl2.6H,0 
KCl  +  Glaserite  +  Schdnite 

+  Leomte    +       " 

+       "      +  Kainite 

+  CamaUite+   " 
Kieserite  +  Camallite  +  Kainite 
Na3S04  +  Glaserite  +  Astrakanite 
Schonite  +  Glaserite  +  Astrakanite 
Leonite  +  Glaserite  +  Astrakanite 

+  MgS04.7HjO  +  Astrakanite 
+  "  +  Kainite 

MgS04.6Hrf)  +  "  + 

MgS04.6H20  +  Kieserite  + 
CamaUite  +  MgCl,.6HiO  + 
MgCl2.6H2D  +  CamaUite 
KCl  + 


« 
« 


K 


MgClj.6HjO  +  Tachhydrite 
KCl  +  CaCli.6H,0 
Tachhydrite  +  CaClj.6HiO 
MgCl2.6H2D+Tachhydrite+Camallite 
CaCl2.6H,0  +  KQ  +  CamaUite 
CaCl2.6H20 +Tachhydrite +CamaUite 

CamaUite  =  KMga,.6H,0,  Glaaerite  =  K.Na(S04)»,  Astrakanite  =  NaiMg- 
(S04)2.4HiO,  Kieserite  =  MgSC)4.H20,  Leonite  «  MgK2^S04)2.4H20,  SchOnite  - 
MgKi(S04)2.6H20,  Kainite  =  M-gS04.KC1.3H,0. 


SoLUBiuTY  OP  Sodium  Chloride  in  Aqueous  Solutions  of  Ammonium 

Chloride. 

(Fedotieff,  1904.) 


t» 

Wt.  of  I  cc. 
Solution. 

M<n8.  per  loou 

GmslH^. 

Gms.  per  xooo 
NH«a. 

Gms.  HfO. 

.«  • 

NH4CI. 

NaCL  ^ 

NaCl. 

0 

a    •    • 

0  • 

6.09 

0 

356.3 

« 

1.18s 

2.73 

4.89 

146. 1 

286.4 

IS 

1.200 

0 

6.12 

0 

357.6 

a 

1. 191 

1.07 

5.58 

57.3 

326.4 

n 

I.  183 

2.22 

5.13- 

118. 9 

300 

(1 

I.  176 

3.48 

4.64 

186.4 

271.6 

u 

I.  175 

372 

4.55 

198.8 

266.8 

30 

•    •    • 

0 

6.16 

0 

360.3 

ft 

I.  166 

4.77 

4.26 

255.4 

249 

1? 

•  .  • 

0 

6.24 

0 

365 

€1 

•  •  • 

6.02 

4 

322.1 

233.9 

SODIUM  CHLOBIDS 


642 


SOLUBILITT  OF  SODIUM  CHLORIDE  IN  AqUEOUS  AmMONIA  AT  30^. 


<^of 

Cms.  per  zooocc.  Sat.  SoL 

Sat.  SoL 

cc  Sat.  SoL 

Sat.SoL 

NH,. 

Naa. 

NH,. 

NaCL 

I  1735 

29.535 

293.38 

I. 1406 

72.07 

283.38 

I . 1656 

40.655 

292.  s 

I. 1395 

72.715 

283.06 

X.I60 

47.26 

289.7 

I.130I 

81.855 

277.49 

I. 1494 

60.78 

286.5 

1. 1205 

97.49 

270.57 

Data  for  equilibrium  in  the  system  sodium  chloride,  arsenic  trioxide,  water,  at 
30^  are  given  by  Schreinemakers  and  deBaat  (191 5). 


Solubility  op  Sodium  Chloride  in  Aqueous  Solutions  of  Hydro- 
chloric Aqd. 

(Engd,  z888;  Enklaar,  190Z.) 

AtI0'*-I0.5^    (EnUaarO 

Gma.  per  Liter. 

Ha. 


AtO^    CEngclO 

Mg.  Mols.  per  10  cc.      Sp.  Gr.  of 

§olutioQ. 


HQ. 
0.0 
I.O 
1.85 

51 
9.28 

i5<^S 
30-75 
56.3s 


NaCl. 
54.7 

53-5 
52.2 

48.5 
44.0 

37-9 

23 -5 
6.1 


I 
I 
I 
I 
I 
I 
I 
I 


207 
204 
202 
196 

185 
173 
141 
119 


0.0 

0.365 
0.674 

1.859 

3  38 

5-49 
11.20 

20.54 


Naa. 
32.0 

313 

305 
28.4 

25 -7 
22.2 

137 
3.6 


Moia.  per  Liter. 


0.0 
0.27 

0-35 

0.43 

0.57 
0.72 

3.60 

2.80 

331 


Naa. 

6. II 

5-77 
5  67 

5-59 

5-43 
5.28 

3  42 
3.18 
2.74 


Grams  per  Liter. 


HCL 
0.0 
9.84 
12.76 
15.68 
20.78 
26.06 

94.77 
102. 1 

120.6 


NaQ. 

35 
33 
33 
32 

31 
30 
20 

19 
16 


77 
76 

19 

71 

77 
89 

01 

04 

03 


Results  at  o""  and  at  25**. 

(Armstrrag  and  Eyie,  19x0-1  z.) 


Cms.  Ha 

per  Liter 

ol  Solvent. 

O 

9.  II 

18.22 

36.45 
182.25 


Cms.  NaCl  per  xoo  Gins.  Sat.  Sol. 


Results  at  25*".       Results  at  30"*. 

(Hera,  xgix-xa.)    (Schretneinakeri,  1909-zo.) 
Mols.  per  Liter.      Gins,  per  zoo  GmsJSat.  SoL 


Ato*. 

26.3s 
25  30 

24.15 
21.93 


At  25*. 
26.52((i2B=  1. 2018) 

25.45  (<ia  =1.1970) 

25. 4^  (<^=  1.1915) 

22.34  ((ftt=  1. 1822) 

7. 04  (<fe  =1.1238) 

Results  at  30'' 

Gm.  Mols.  per  Liter. 

Hci.     "      nIIcT 
o  5400 

0.4575  4.932 

0.969  4.386 

1.786  3.589 

2.412  2.978 


HCI. 
0.607 
1.032 

I- 590 
2. 117 
3.283 


Naa. 
4.850 
4.467 

3  782 
3.297 
2.343 


Ha. 
o 

6.93 
12.50 

17.35 
35.60 


Naa. 

26.47 
16.16 

9.35 
4.52 
O.II 


(Masson,  igzz.) 

^of 
Sat.  SoL 

1.1427 
I. 1289 

I.I188 

I. 1258 


Gms.  Mols.  per  Liter. 


HCL 
3.052 
4.152 
5.950 
7.205 


NaCL 

2.463 
1.628 

0.630 

0.268 


^of 
Sat.  SoL 

1 .  2018 

I. 1906 

I.1801 

I . 1633 

I.1512 

In  the  case  of  the  results  of  Masson  equilibrium  was  approached  from  above  and 
the  solutions  were  kept  in  a  thermostat  and  shaken  occasionally  during  2--6  days. 

SOLUBIUTY  OF  SODIUM  CHLORIDE  IN  AqUEOUS  CALQUM  ChLORIDB  SOLUTIONS 

AT  25**. 
(Mills  and  Wells,  19x8.) 

in  of 
Sat.  So^ 

1.225 

1.233 
I.  241 

1.257 
1.276 


in^ 

Gms.  per  100  Gi 

Ds.  Sat.  Sol 

Sat.  Sol. 

CaCl,. 

NaCL 

1.207 

1. 103 

25.30 

1. 210 

2.160 

24.32 

1.209 

3.220 

23.37 

I. 216 

5. 451 

20.43 

1.220 

7.398 

19.17 

Gms.  per  100  Gms.  Sat.  SoL 


Cadi. 

NaCL 

9.50 

17. 55 

11.48 

15.91 

17.77 

10.54 

21 

8.0s 

24.58 

S.63 
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SOLUBILITT  OF  SODIUM  CHLORHS  IN  AQUBOUS  POTASSIUM  NiTRATB  AT  25/ 

(RiUd,  Z9IX-) 

Gmt.  per  loq  cc.  Sat.  Sol.  Cms.  per  zoo  oc.  Sat.  Sol. 


KNOk. 

NaCl. 

KNOk. 

NaCl.    ' 

0 

31.80 

12 

30-86 

4 

32.26 

16 

30-45 

8 

.    3i-8S_:. 

20 

30.10 

Data  for  the  solubility  of  NaCl  in  aqueous  MgCls  solutions  are  given  by  Feit 
and  Przibylla  (1909.) 

SOLUBIUTY  OF  MIXTURES  OF  SODIUM  ChLORIDB  AND  OtHER 

Salts  in  Water,  etc. 

Authority. 
(Karsten.) 


(Soch  — J.  Physic.  Ch.  a»  46,  '98.) 


(Quoted  by  Euler  —  Z.  i^yaik.  Ch. 
49»  315*  '04-) 

*  Sp.  Gr.  of  solution  at  X7^'»z.z79. 
SOLUBIUTY  OF  MIXTURES  OP  SODIUM  CHLORIDE  AND   POTASSIUM  SULFATB 

IN  Water  at  Various  Temperatures. 

(Precht  and  Wittgen,  z88a.) 


Solvent. 

17 

Gma 

.  per  100  Gms.  Solvent. 

Water 

26.4 

NaCI+a2.iNH,Cl* 

II 

17 

34. s 

"    +  4-iBaCl, 

It 

? 

383 

"    +29.5  KNO, 

it 

25 

38s 

"    +41-14     " 

u 

80 

39.81 

"    +168.8     " 

Alcohol  (40%) 

25 

15-78 

"    +13 -74     " 

Water 

20 

30 -54 

"    +13.95  KCl 
"    +16-12    " 

(( 

25 

28.90 

Grams  per  zoo  Grams  H,0.        «.  o         Grams  per  zoo  Grams  HiO. 


10 
20 

30 
40 

50 


Naa 

33-4 
340 
34-6 

35-2 
35-8 


K,S04 

8.1 

8.9 

9.6 

10. 4 

II  .1 


KCI 

3-2 

31 
2.9 

2.8 

2.8 


60 
70 
80 
90 

100 


NaQ 

36 -4 
36.6 

36.0 

35-9 
35-6 


K,S04 

II. 9 
12.8 
12.3 
12.4 
12.6 


KCl 
2.7 

3-2 

51 
7.0 

8.8 


Solubility  op  Sodium  Chloride  in  Aqueous  Solutions  of  Sodium 
Bicarbonate  Saturated  with  COi.      (Fedotie£f  Z904.) 


f. 

o 
II 

15 

II 

30 

<i 

45 

l< 


Wt.  of  z  cc. 
Solution. 


Mols.  per  zooo  Gms.  H^. 


I 
I 
I 

I 
I 
I 
I 


208 
203 
203 
196 
199 
189 
198 


NaHCOi. 
O 

0.09 

O 

0.12 

O 

0.17 

O 

0.23 


NaCl. 
6.09 

6 

6.12 

6.06 

6.16 

6.12 

6.24 

6.18 


Gms.  per  zooo   Gms.  Wfi. 
NaHCOk. 
O 

7-7 
O 

10 

O 

139 

O 

195 


NaCl. 
356.3 
350-1 

357-6 
354.6 

360.3 

358.1 

36s 

361. 5 


Solubility  of  Sodium  Chloride  in  Aqueous  Sodium  Hydroxide  at  30°. 

(Scfazdnemakers,  Z909-Z0.  zgzo.) 
Solid  Gms.  per  zoo  Gms.  Sat.  Sol. 

P1»M.  Na^.         *  NaCl.  ' 

Naa  29.31  2.40 


Gms.  per  zoo  Gms.  Sat.  Sol. 
'   Na«0.        '        NaCl. 

o  26.47 

4.47  21.49 

12.22  13.62 

24.48  4.36 


Solid  Phase. 
Naa 


(f 


II 


37.85 
41.42 

=k42 


1. 12 
0.97 
o 


u 


"  +NaOHJI,0 
NaOH.H,0 
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Solubility  of  Sodium  Chloridb  in  Aqueous  Sodium  Hydroxide 

Solutions. 

(Engd;  Wintder,  1900.) 


At  0"  (Engei). 

At  20 

"  (Wintdcr). 

Ug.Hob. 

per  zocc. 
NaQ. 

Sp.  Gr.  of 
Solutions. 

Gnw.  per  Liter. 

Cms.  per  Liter. 
NaOH.      Naa 

Sp.Gff.  of 
SoIuSdib. 

N»fi. 

NaOH. 

Naa. 

0 

54.7 

1.207 

0 

320 

10 

^08 

1.200 

4.8 

49.38 

1. 221 

38.4 

288.9 

50 

297 

1.230 

6.73 

47.21 

1.225 

53.8 

276.2 

100 

253 

1.250 

10.41 

42.38 

1.236 

183.2 

247.9 

150 

213 

1.270 

14.78 

39-55 

1.249 

118. 2 

231.4 

200 

173 

1.290 

30  SO 

24.95 

1-295 

244 

146 

300 

112 

1-330 

37.88 

19.30 

1.314 

303 

IJ2.9 

400 

61 

1-375 

53-25 

9.41 

1.362 

426 

55 

640 

30 
18 

1.425 
1.490 

SCH^UBILITY  OF  SODIUM  CHLORIDE  IN  AqUEOUS  SOLUTIONS  OF  SODIUM 

Nitrate  and  Vice  Versa. 

(Bodlinder,  zSgz;  Nicol,  1891;  zesulU  at  as*  by  Soch,  1898.) 


NaCl  in  Aqueous  NaNQi. 

NaNOs  in  Aqueous  NaCl. 

Results  at  i 

^5.5"  (B.). 

Results  at 

15°  (B.). 

Sp.  Gr.  of 
Solutions. 

Gms.  per 
NaNOs. 

100  cc.  Sat.  Solution. 
H2O.          NaCl. 

Sp.  Gr.  of       G«w-  P« 
Solutians.       'NaCl. 

•  zoo  cc.  Sat.  Sdutian. 
HaO.        NaNOs. 

1.2025 

0 

88.47      31-78 

1.3720        0 

74.82      62.38 

1-2305 

7-53 

87 

63      27.89 

1.3645         4.0 

75.69      56.76 

1.2580 

13-24 

86 

.25      26.31 

1-3585         7-24 

75-71    52.09 

I. 2810 

21.58 

82. 

66     23.98 

1-3530      11.36 

76.86     47.08 

1.3090 

28.18 

80 

.42     22.30 

1-3495     15-33 

76.96      42.66 

I -3345 

33  80 

79 

25     20.40 

1.3485     17.81 

77.14     39.90 

1 .3465 

37-88* 

77' 

37     19.40* 

1.3485     18.97* 

77-15      38-73* 

1-3465 

37-64* 

77.34    19.67* 
•  Results  at 

13485     19-34* 
20**  (N.). 

77-49    38.02* 

Grams  per  zoo 

Grams  H2O. 

35.91  NaCl 

Grams  per  zoo 

Grams  HjO. 

0        NaNO, 

0      NaCl 

87.65  NaNO, 

14.17 

it 

3282      " 

6-5      " 

77-34       " 

28.33 

it 

29.78      " 

130      " 

68.50       " 

42.50 

tt 

26.91      " 

195      " 

60.49       " 

54.63* 

ti 

2ij 

h92*    " 

• 

100  gms.  HiO  dissolve  43.66*  gms.  NaNOj  +  26.58*  gms.  NaCl  at  25**. 
100  gms.  HjO  dissolve  12 1.6*  gms.  NaNOj  +  17.62*  gms.  NaCl  at  80". 
100  gms.  aq.  alcohol  of  40  wt.  per  cent  dissolve  22.78  gms.  NaNOi  +  10.17  S^i^s- 
NaCl  at  25^ 

*  Indicates  solutions  saturated  with  both  salts. 
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Solubility  of  Sodium  Chloride  in  Aqueous  Solutions  op  Sodium  Nitrate 

AND  Vice  Versa. 

(Leather  and  Mukeiji,  19x3.) 


Sat.  SoL 


Results  at  30''. 

Cms.  per  100  Gms. 


NaNOg.  NaCl. 

202  o  36.3 

276  24.21  31.16 

343  48.15  26.3s 

379  63.08  23.50 

388  63.40  23.40 

381  67.91  19.69 

394  81.46  9.76 

406  95.90  o 


J«of 
Sat.  Sol. 


Results  at  40**. 

Gms.  per  xoo  Gms. 

np. 

NaNOk.  NaCl. 

I. 197  O  36.53 

1.284  27.31  30.53 

1-323  54.82  26.50 

1409  7396  21.87 

1-397  74- 01  21.71 

I -396  75.29  21.61 

1. 410  89.90  10.80 

I. 421  105.2  o 


dfiol 
Sat.  Sol. 

1. 189 
Z.296 

1. 381 
1.487 
1.519 
1. 518 


Results  at  91**. 

Gms.  per  100  Gms. 
H,Q. 


NaNOk. 
o 

37.43 
79.65 
127.2 

141. 4 
141. 3 


1.504  149.5 
1. 521  160.8 


NaO. 
38.72 
30.21 

23.17 
17.05 
15.93 
15.83 

9.03 

o 


SoUd  Phase 
in  Each  Case. 

Naa 

u 
u 

€t 

"  f  NaNO, 
"NaNQ, 


Results  are  also  g^iven  at  20^  which  agree  satisfactorily  with  those  of  Nicol. 
Additional  results  at  30^,  agreeing  fairly  well  with  the  above,  are  given  by  Coppa- 
doro  (19 1 3).  Data  for  the  solubility  of  sodium  chloride  in  dilute  solutions  of 
sodium  nitrate  at  o^  and  at  25^  are  given  by  Armstrong  and  Eyre  (1910-11). 


Si^UBDLITY  OF  SODIUM  CHLORIDE  IN  AqUEOUS  7.45  PeR  CENT  SODIUM 

Sulfate  Solutions. 

(Maxie  and  Marquis,  X903.) 


Gms.  NaCl  per 
xoo  Gms.  Sat.  Sol. 


r. 


Gms.  NaG  per 
xoo  Gms.  Sat.  Sol. 


14.8  23.30  27.7s  23.525 

17 -9  23.33  32.18  23.55 

25.6  23.485  34.28  23.68 

For  additional  data  on  this  system  see  sodium  sulfate,  pp.  669  and  670. 


S(M,UBILITY 


Results 


OF  Sodium  Chloride  in  Aqueous  Solutions  of  Ethyl 

Alcohol. 

(Aimstxong  and  Eyre,  1910-xi.) 


ato^ 


Results  at  25^ 


Solvent  Gms. 
CsH»0Hper 
1000  Gms.  OjP. 

O 
II. 51 

23-03 
46.06 

138.18 


Gms.  NaCl 

per  100  Gms. 

Sat.  Sol. 

26.46 

25 -97 

25  48 

24.41 

20.95 


dn  of 
Sat.  Sol. 

1.202 
1. 196 
1. 190 
1. 179 

I -159 
1.1115 


Solvent  Gms. 

CsILOH  per 

xooo  Gms.  H|0. 

O 

II. 51 

23.03 

46.06 

92.12 

230.3 


Gms.  NaCl 

per  100  Gms. 

Sat.  Sol. 

26.5s 
26.06 

25-63 

24.75 
23.29 

19 -35 


Solubility  of  Sodium  Chloride  in  Aqueous  Alcohol  at  28®. 

(Fontein,  1910.) 
Gms.  per  xoo  Gms.  Sat.  Sol.  Gms.  per  xoo  Gms.  Sat.  Sol. 


CH«OH. 

HiO. 

Naa. 

0 

73  53 

26.47 

3-8 

71.6 

24.6 

7-7 

69.7 

22.6 

16. 1 

64.6 

193 

253 

58-9 

IS-8 

35 

525 

12.5 

C|H«0H. 

45-35 
56.2 

67.4 

78.8 

89.6 


H,0. 

45-35 

37-5 
28.9 

19.7 

10 


NacL 
9.3 
6.3 

3-7 

1-5 
0.4 


Results  are  also  given  by  Fontein  showing  the  solubility  of  sodium  chloride  in 
mixtures  of  ethyl  alcohol,  amyl  alcohol  and  water  at  28*^,  both  when  one  liquid 
phase  is  present  and  when  conjugated  liquid  layers  are  formed. 


^ 


SoLUBiLirr  OF  SoDnm  Chloridb  dt  Aijoohols. 


Ck.tf^3«».%U 


iUcahol. 


N«a 

per  too 


t*. 


18.5     Abi.  Meth^ 
"  "    Ethyl 


I  41 
0.065 


room  temp.    Methyl  d^»o. 799      1.33 
"  Ethyl  ^s   =0.81        0.176 

**  Propyl^  ""o. 816     0.033 


Solubility  of  Sodium  Chloride  in  Aqueous  Ethyl  Alcohol 

Solutions. 

(BodlindfT  —  Z.  phyrik^Ch.  7»  3«7»  *9»;T>ylor  ~  J.  Phys-Ch.  i,  7»3.  '97;«fa«>Bathrick — iU<.t. 

1S9>  '96.) 


Results  at  11.5**  (B.). 

Results  at 

13"  (B.) 

. 

Sp.  Gr.  of 

Gnu.  per  xoo  oc.  Solodoo. 
CaEl^U.      HsO.         NaCL  ' 

Sp.  Gr.  of 
Soiutkas. 

CsUcOH. 

HsO. 

XaO. 

X'203S 

0             86.62 

31 -73 

1.2030 

0 

88.70 

31.60 

Z.1865 

2.86    86.14 

29.66 

I. 1348 

II. 81 

78.41 

23.26 

1.X710 

5  41    83.93 

27.77 

I.II44 

15 -99 

74.64 

20.81 

1.1548 

7.93    81.50 

26.05 

1.0970 

19 -39 

71-45 

18.86 

I  •  1350 

10.84    78.78 

24.28 

1.0698 

24 -95 

65.80 

16.23 

I. 1390 

11.22    78.62 

23-65 

I .0295 

32 -33 

57  96 

12.66 

Z.1088 

16.85    73.40 

20.63 

0.9880 

40.33 

49-34 

913 

0.9445 

49.28 

38 -54 

5-93 

0.9075 

57  91 

29-37 

3-47 

0.8700 

63.86 

21.62 

1.52 

0.8400 

72.26 

11.24 

0.50 

Restilts  at  30**  and  at  40** 

[T.). 

Wl.  mr  <*nt        At  30*.  Gnw,  NaCI  per  100  Gitw 

At  40* 

.Gim.NaC 

Iper  100  Gms. 

Akobolio Solvent.  '  SoluUoa. 

Water. 

Solution. 

Water. 

0 

26.50 

36 

•05 

26.68 

36.38 

S 

24  59 

34 

29 

24.79 

3469 

10 

22.66 

32 

•57 

22 

.90 

33  00 

20 

19.05 

29 

.40 

19 

.46 

30. 20 

.     30 

15-67 

26. 

53 

16 

02 

27.25 

40 

12.4s 

23 

70 

12 

•75 

24-37 

50 

9  34 

20. 

60 

9 

.67 

21.42 

60 

6.36 

16. 

96 

6 

■65 

17.82 

70 

3  36 

12. 

75 

3 

.87 

13.10 

80 

1.56 

7- 

95 

I 

.69 

8.68 

90 

043 

4 

30 

0 

•50 

5  10 

xoo  gms.  alcohol  of  0.9282  Sp.  Gr.  =  45.0%  by  wt.  dissolve  at: 

4^       10^       13^         23«       32^       33^       44^       51*"       60^ 
10.9     HI     11.43     II-9    12.3     12.5     13.1     13.8    i4.igms.  NaQ 

(Gcraxdin  —  Ann.  cfaim.  phys.  [4]  s  Z46»  '56.) 

100  gms.  of  a  mixture  of  equal  parts  of  96%  alcohol  and  98%  ether 
dissolve  o.xx  gm.  NaCl. 

(Mayer  — Lkbig's  Ann.  A  m&  'jftO 
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Gms.Naa 

per  looGznB. 

Sat.  SoL 

26.35 
26.05 

Solvent,Gins. 

CBU)Hper 

1000  Cms.  u^. 

8.01 
16.02 

Gms.  NaD 

per  xooGms. 

Sat.  Sol. 

26.29 
26.02 

25.79 
29.19 

32.04 
96.12 

25-50 
23.50 

Solubility  of  Sodiuu  Chloride  in  Aqueous  Methyl  Alcohol. 

(AiButrong  and  Eyre,  19x0-1  z.) 
Results  at  o^  Results  at  25^ 

Solvent,  Gnu. 

CBjOHper 

xoooUms.  1^. 

m 

o 

8.0Z 
16.02 
32.04 

A  sat.  solution  of  NaCl  in  CHiOH  contains  0.1  gm.  NaCl  per  100  gms.  solution 
at  the  critical  temperature.  (Centnerszwer,  19x0.) 

Solubility  of  Sodium  Chloride  in  Aqueous  Propyl  Alcohol. 

(Armstrong  and  Eyre,  19x0-1  x.) 

Aqueous  propyl  alcohol  containing  15.01  gms.  CsHyOH  per  1000  cc.  HtO  dis- 
solves 25.71  gms.  NaCl  per  100  i^ms.  sat.  solution  at  o**  and  25.95  gms.  at  25®. 

Aqueous  propyl  alcohol  contaming  30.02  gms.  CsHtOH  per  1000  cc.  HsO  dis- 
solves 25.12  gms.  NaCl  per  100  gms.  sat.  solution  at  o^  ana  25.37  gms.  at  25^ 

Equilibrium  in  the  System  Sodium  Chloride,  Normal  Propyl  Alcohol 

AND  Water  at  23-25®. 

(Frankforter  and  Frary,  19x3.) 

The  authors  determined  the  binodal  curve  and  quadruple  points  of  the  system 
but  did  not  locate  tie  lines. 


Gms.  per  xoo  Gms.  Homogeneous  Licpiid. 


Gms.  per  xoo  GmsjHomogeneous  Liquid. 


NaQ. 

CiHtOH. 

H,0. 

ijaa. 

CtHrOH. 

H/). 

0.55 

87.7 

"75* 

14.38 

5.39 

80.23 

2.23 

51.57 

46.20 

15.42 

5-II 

79.47 

3.55 

18.99 

77.46 

16.38 

4.47 

79.14 

390 

14.78 

81.32 

18.08 

S-^S 

78.09 

5.27 

12.77 

81.96 

20.12 

3.27 

76.61 

8.04 

9-49 

82.47 

22.35 

2.64 

75.01 

10.49 

7.79 

81.72 

24.50 

2.13 

73.37 

12.20 

p.  57 

81.23 

• 

24.9 

Quad.pt. 

2.3 

72.8* 

The  effect  of  temperature  upon  the  equilibrium  in  the  above  system  was  greater 
than  observed  in  any  of  the  other  systems  investigated  and  additional  data,  illus- 
trating the  extent  of  the  temperature  influence,  are  given. 

100  gms.  sat.  sol.  of  NaCl  in  99.6  per  cent  CsHtOH  contain  0.04  gm.  NaCl 

at  25*^.  (Frankforter  and  Fraxy,  19x3.) 

Equilibrium  in  the  Systems  Sodium  Chloride,  Allyl  Alcohol,  Water,  at 
20^  AND  Sodium  CARBONAts,  Allyl  Alcohol,  Water,  at  20°. 

(Frankforter  and  Temple,  19x5.) 


Results  for 
NaCl  +  CH, :  CHCH2OH  +  H,0. 


Results  for 
NaiCO,  +  CH2 :  CH.CH,OH  +  H,0. 


Gms.  per 

xoo  Gms.  Alcohol  +  Water. 

Gms.  per 

xoo  Gms.  Alcohol  +  Water. 

A 

N»a. 

Alcohol. 

Water. 

NSfCQ,. 

Alcohol. 

Water. 

3.509 

69.867 

30. 133 

0.456 

61. 112 

38.888 

4.452 

64.858 

33 . 142 

0.708 

56.334 

43.666 

5.079 

60.821 

39.179 

I. Oil 

51.930 

48.070 

6.712 

54.683 

45.317 

1.468 

48.109 

51.891 

8.776 

47.132 

52.868 

2.580 

41.052 

58.948 

10.650 

40.392 

59.608 

3.414 

37.126 

62.874 

12.535 

33.224 

66.776 

4.739 

♦32.166 

67.834 

14.925 

27.261 

72.739 

7.774 

'23.753 

76.247 

18.557 

19.705 

80.295 

10.079 

18.407 

81.593 

SODIUM  CHLORIDE 
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Solubility  of  Sodium  Chloride  in  Several  Alcohcx^s  at  25^ 

CTumer  and  BisBett,  19x3-) 


Alcohol. 

Gms.  NaCl  per 
zoo  GniA.  AloofaoL 

Methyl  Alcohol, 

CHsOH 

1. 31 

Ethyl  Alcohol, 

CjHiOH 

0.065 

Propyl  Alcohol, 

CsHtOH 

0.012 

Amyl  Alcohol, 

CJHiiOH 

0.002 

SoLUBiLrnr  of  Sodium  Chloride  in  Aqueous  Acetone  S(H.unoNs  at  20**. 

(Fntnkforter  and  Cohen,  19x4.) 


Gms. 

per  100  Gms.  Sat.  S6L 

Gms. 

per  zoo  Gms.  Sat.  Sol. 

'Naa. 

HsO. 

(CH,),CO. 

NaCl. 

H|0. 

(CH,),CO. 

25-9 

73.06 

1.04 

16.55 

61.59 

21.86* 

24.19 

71.18 

4.03 

0.4s 

13.75 

85.8* 

20.85 

66.78 

"37 

0.32 

13.92 

85.76 

18.32 

63.16 

18.52 

0.19 

10.82 

88.99 

17.89 

62.21 

19.90 

0. 12 

8.94 

90.94 

*  QuadpL 

Between  the  concentration  21.86  and  85.8  per  cent  acetone,  two  layers  are 
formed.  The  binodal  curve  corresponding  to  this  range  of  concentration  was 
determined  and  it  is  stated  by  the  authors  that  tie  lines  were  located  but  the 
analytical  data  for  them  are  not  given.  The  results  for  the  binodal  curve  are  as 
follows: 


Gms.  per  zoo  Gms.  Homogeneoas  Liquid. 


Gms.  per  zoo  Gms.  Homogeneotis  Liquid. 


NaCL 

0.59 
0.79 

0.93 
1.27 

1-57 
2.31 
4.87 


HA 
15.46 

17.58 
18.83 
22.19 
23.89 
27.27 

36.79 


(CH,),CQ 

83 -95 
81.63 

80.24 

76.54 
74.54 
70.42 

58.34 


Naa. 

H/). 

(CH|),CO. 

5.87 

40.19 

53.94 

6.45 

42.12 

51-43 

7.53 

46.12 

46.35 

8.87 

49.39 

41.74 

9.47 

50.92 

39.61 

to.  35 

5306 

36.59 

15.87 

59.71 

24.42 

Additional  data,  showine  the  effect  of  temperature  on  the  above  system,  are 
also  given 


Solubility  of  Sodium  Chloride  in  Aqueous  Solutions  of: 


Acetone  at  20®. 

* 

Glycerol  i 

at  25^ 

(Herz  and  Enoch,  1904.) 

» 

(Herz  and  SUiooh,  1905.) 

cc.  Acetone 
per  xGocc. 

NaQ  per  zoo  cc 
Solution. 

Wt.  Per  cent 
Glycerol  in 

NaQ  per  zoo  cc 
Solution. 

Sp.  Gr.  of 

Solution. 

Solvent. 

Millimols. 

Gms. 

Solvent. 

Willimob. 

Gms. 

0 

537.9 

31-47 

0 

545.6 

31.93 

I. i960 

10 

464.6 

27.18 

13.28 

501. 1 

29.31 

1.2048 

20 

394.8 

23.10 

25.98 

448.4 

26.23 

I. 2133 

30 

330.1 

19.32 

45.36 

370.2 

21.66 

I . 2283 

32  Lc 

87  Ui 

)wer  layer  308.5 

18.05 

54.23 

333.9 

19.54 

I. 2381 

pper  layer      7 . 7 

0.45 

83.84 

220.8 

12.91 

1.2666 

88 

7.3 

0.43 

100  * 

167.1 

9.78 

1.2964 

90 

4.3 

0.25 

*  Sp.  Gr.  of  Glycerol,  z.as93.    Impuritiea  about  z.s%. 
100  gms.  sat.  solution  in  glycol  contain  31.7  gms.  NaCl  at  14.8^. 

(de  Conindc,  Z90S.) 

100  gms.  HiO  dissolve  236.3  gms.  sugar  -f  42.3  gms.  NaCl  at  31.25**,  or  100 
gms.  sat.  aq.  solution  contam  62.17  £^s.  sugar  +  11. 13  gm&  NaCL  (KOhler,  zS97*) 
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SODIUM  CHLORIDE 


Equilibrium  in  the  System  Sodium  Chloride,  Methyl  Ethyl  Ketone 

AND  Water  at  25**  (Binodal  Curve). 

(Frankiorter  and  Cohen,  1916.) 


Gnus,  per  100  Gms.  Homogeneous  Liquid. 


NaG. 
0.3s 

o.SS 

1.42 
1.80 
2.47 
4. II 


CHa.C0.CtHc. 
20.13 

19-75 
16.52 

17.70 

16.24 
13 -34 


H|0. 

79  52 
79.70 

82.06 

80.50 

81.29 

82.5s 


Cms.  per  100  Cms.  Homogeneous  liquid. 


NaCl. 

6.7s 
10.07 

14.32 
14.65 

23  IS 

24.14 


CH,.CX).CJH,. 

10.80 

7-65 
S.36 

3.83 

2.08 
0.94 


ha 

82.45 

82.28 
80.32 
81.52 

74.77 
74.92 


SoLUBiLiry  OF  Sodium  Chloride  in  Aqueous  Solutions  of  Carbamide 

(Urea)  and  of  Formamide  at  25''. 

(RiUel,  1911.) 


In  Aqueous  Carbamide. 


In  Aqueous  Formamide. 


Cms.  CO(NU,)j 

Gms.  Naa 

Gms.  HCO.NHs 

Gms.  NaQ 

per  100  cc 

per  xoocc 

per  xoocc 

per  xoocc 

Solution. 

Solution. 

Solution. 

Solution. 

0 

31.80 

0 

31.80 

S 

30.63 

2.3 

30.98 

9.6 

29.05 

S.3 

30.86 

13 

28.46 

8 

30.40 

18 

27.65 

II 

29.11 

23 

27.24 

IS 

28.52 

28 

26.56 

18.8 

27.76 

According  to  results  by  Fastert  (1012),  the  solubility  of  sodium  chloride  in 
aqueous  solutions  of  urea  increases  sligntly  with  increase  of  urea  in  solution,  thus: 

Gms.  C0(NH2)«  per  100  cc.  Sol.   10         20         30         40         50 
Gms.  NaCl  per  100  cc.  Sol.  31.92    32.17    32.51    32.93    33.40 

Data  for  eouilibrium  in  the  system  sodium  chloride,  succinic  acid  nitrile^  water 
are  given  by  Timmermans  (1907). 

100  gms.  Q5%  formic  acid  dissolve  5.8  gms.  NaCl  at  19.7''.  (Ascfaan,  19x3.) 

100  gms.  nydroxylamine  dissolve  14.7  gms.  NaCl  at  17.5°.  (de  Bruyn,  xSga.) 

100  cc.  anhydrous  hydrazine  dissolve  8  gms.  NaCl  at  room  temp. 

(Welsh  ana  BrodeiBon,  X9X5.) 


Fusion-Point  Data  (Solubilities,  see  footnote,  p.  i)  Are  Given  for  the 

Following  Mixtures. 


NaCl  -f  HC!. 

"  +  Na»Cr04. 

"  +  NaCN. 

"  +  NaF. 

"  -f  NaOH. 

"  +  Nal. 

"  +  NaNOt. 

"  -f  Na4PiOT. 

"  +  NatS04. 

"  -f  SrClt. 

"  +  SrCOi. 

"  +T1C1.    • 


(Demby,  1918.) 

(Sackur,  1911-13.) 

(Truthe,  19x2.) 

(Ruff  axid  Plato,  1903;  Wolteis,  1910;  Plato,  1907.) 

(Scarpa,  X91S.) 

(Ruff  and  Plato,  X903;  Amadori,  19x20.) 

(Meneghini,  X9xa.) 

(LeChatelier,  1894.) 

(Ruff  and  Plato,  X903;  jSnecke,  1908;  Wolters,  19x0;  Sackur,  X9xx-xa.) 

(Vortiscb,  19x4;  Sackur,  X9ix-xa.) 

(Sackur,  X9xx-xa.) 

(Saadonnini,  1911, 19x4.) 
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SODIUM  CHROMATIS  (Mono,  Di,  etc.) 

Solubility  in  Watbr. 

(Mylius  and  Funk,  1900;  aee  «lao  Salkowaki,  1901.) 


Sodium  Monochromate. 

Cms.  Nas     Mols.  Nas 


O 

10 

18* 

18.5 

21 
25.6 

40 

45 
49 
54 
59 

65 

70 

80 
100 


S 
5 
5 


C1O4  per 
100  Gms. 
SolutioD. 


CrO^per 
100  Mola 
HsO. 


Solid 
Phase. 


24.07 

33  41 

40.10 
41.65 
44.78 

47  40 

46.08 

47  OS 
47.98 

48.97 

50.20 

50-93 
52.28 

53-39 
55-23 
55-15 
55-53 
55-74 

•  Sp.  Gr.  01 


3.52NailCrO«.xoH«0    O 


CrjOrper 
zoo  Gms. 
Solatiaii. 

61.98 


5-55 
7-43 
7-94 
9.01 

10.00 


17 
i8t 

34-5 
52 


9.52NaiCiO«4HsO  81 

93 
98 


9.90 

0.6 
1.6 

1-5 

:<.2 
2.7 

3-7 
3-6 

3-8 
4.0 


Sodium  Dichromate. 

Gms.  Nas    Mols.  Naa 
CrsOr    per 
xoo  Mob. 
HsO. 

II. 2 

12. 1 

12.16 

14.2 

17.4 

22.8 

27.1 

29.6 

29.8 


63 

63 
67 

71 
76 

79 
81 

81 


Solid 
Phase. 

NaiCE^.s%0 


82 
92 

36 
76 

9 
8 

19 
25 


NatCraOr 


«• 


Sodium  Tri  Chromate. 


NasCrO« 


tl 


o 

18 

ss 

99 


Gms.  Naa  Mols.  Naa 
CrsCXeper  CrsOjoper 
xoo  Gms.    xoo  Mols. 
SoludoQ.       H|0 

80.03  19.9 

80.44  20.4 

80.60  20.56 

82.68  23.7 

85.78  29.9 


Solid 
Phase. 

NaaCr»0»agO. 


sat.  sol.  at  x8*  —  1.432.  t  Sp.  Gr.  of  sat.  sol.  at  x8*«  2.059 

X  Sp.  Gr.  of  sat.  sdation  at  z8*  •■  x.745. 


o 
k6 
18* 
22 


Sodium  Tetrachromate. 


Gms. 

NaiCc«Ois 

per  xoo  Gms. 

SolutioQ. 

72.96 

74.19 
74.60 

76.01 


Mols. 

NaaCr40is 

per  xoo 

Mols.  HsO. 

10.5 

II. 2 

11.27 

12.3 


Solid 
Phase. 

NasCr40is-4HsO 


M 


*  Sp.  Gr.  of  sat.  solution  at  x8*«  1.996. 


Tetraaodium.  Chromate. 


t*. 


Gms.         Mols. 
Na/>Os     Na/>Os 
per  xoo  Gms.    per  xoo 
SoladoQ.     Mols.HaO. 


O       33-^7  4-" 

10        35.58  4.42 

i8t    37  50  481 

27.7  40.09  5.38 

37      45-13  6-62 


Solid 
Phase. 

NadCkOM3BOi 


i« 


t  Sp.  Gr.  of  sat.  solution  at  x8"—  x.446. 


A  new  hydrate  of  sodium  chromate,  NasCr04.6HiO,  was  found  by  Salkowald, 
(1901)  and  the  following  data  for  its  range  of  existence  were  determined. 


Gms. 

Mols. 

Gms. 

Mols. 

Na«Ct04 

Na«Ci04 

Na,Ct04 

Na,Cx04         ...    , 

r. 

per  xoo 

per  xoo       Solid  Phase. 

f. 

per 

per         Solid  Phase. 

Gms. 

Mob. 

xoo  Gms. 

xoo  Mols. 

Solution. 

H|0. 

Sol. 

H|0. 

17.7 

43.65 

8.62Na«CtOi.xoHk0 

25.9 

46.3* 

9.57Na>CK)4.6H/) 

19.2 

44.12 

8.77    " 

+NacO04.4Hy0 

19.525 

44.2* 

...     "  +Na,Ci04.6H,0 

28.9 

46.47 

9.64Na«CiO«.4H/) 

21.2 

44.64 

8.96  Na«Ci04.6H,0 

29.7 

46.54 

9.67    : 

24.7 

45.75 

9.37 

31.2 

47.08 

9.88 

*  This  determination  by  Richards  and  Kellcy  (igxQ.     * 


651 


SODIUM  CHBOMATBS 


Solubility  of  Sodium  Chromatbs  in  Water  at  30''. 

(Schxeiiiemakere,  1906.) 

Composition  in  weight  per  cent: 

Of  Solution.  Of  Residue. 


%CrO^ 

%NuO. 

%< 

X)*. 

%NaiO. 

Solid  Phue. 

0 

±4a 

•  •  • 

•     a    • 

NaOH.HiO 

3.00 

41.44 

s- 

83 

43.64 

NaOH£sO  +  NagCiOi 

3.04 

40.89 

■ 

•    • 

•  *  • 

Na«CiO« 

4-23 

35  SI 

37. 

Sa 

36.57 

M 

6.64 

32-34 

27. 

72 

34.60 

U 

IS  19 

37.06 

37' 

07 

32.30 

t* 

10.23 

29 -39 

15 

48 

38.41 

Na«Cr04  +  Na/M>i.i  jH«0 

8-93 

28.49 

18. 

09 

36.89 

NadCr05.i3H«0 

8.63 

26.91 

■     « 

• 

•     •    • 

M 

13.12 

23-91 

18. 

57 

25-92 

M 

18.44 

33.86 

•     i 

1     • 

•    •    • 

H 

19.26 

33.98 

31 

54 

25-31 

N«4CcOs.X3HiO  +  NaaCrQ«^H«0 

17.84 

34.31 

36. 

24 

24-98 

Na4CcO«4H«0 

28.83 

17.88 

31 

97 

23-47 

w 

38-93 

16.30 

40 

.70 

20.83 

M 

48.70 

16.49 

47 

49 

19-75 

NaiCr04^HsO  +  NaiCnOr.aH«0 

50.68 

15-72 

• 

■     • 

•     •     • 

NaiCryOroHaO 

58.08 

13.89 

62. 

.76 

17-38 

M 

66.13 

13-70 

69 

.48 

16.06 

NatCrsCaHiO  +  NaiCr«Oxo.H|0 

65.98 

14-15 

69 

.46 

15-15 

NasCr«0ieiTsO 

68.46 

10.95 

73 

.88 

13-38 

N«sCxsOio.HaO  +  NaflCr«QiMH«0 

66.88 

9-8S 

71 

.27 

10.67 

NuCi/>tt4HsO 

70. 06 

11.85 

83 

•95 

9-57 

"(?) 

69.04 

11.04 

81 

.80 

6-43 

CrOi 

67.84 

9.81 

82 

•85 

5-42 

«i 

64.48 

451 

79 

•49 

2.71 

M 

63.38 

0.0 

•  •  • 

M 

100  gms.  of  a  saturated  aqueous  solution  contain  at  30**: 

46.627  gms.  NasCr04,  or  100  gms.  HtO  dissolve  87.36  gms.  NatCr04. 

66.4  gms.  NasCrtOr,  or  100  gms.  HtO  dissolve  197.6  gms.  NatCrsOr. 

100  gms.  absolute  methyl  alcohol  dissolve  0.345  £^s-  NasCr04  at  35^. 

(de  Bnom,  xSga.) 

Data  for  equilibrium  in  the  system  sodium  chromate,  sodium  sulfate  and  water 
at  15*  and  at  35®  are  given  by  Takenchi  (1915).  The  mixtures  were  rotated  at 
constant  temperature  until  attainment  of  equilibrium  and  both  the  saturated 
solutions  and  the  undissolved  residues  were  analyzed.  Very  extensive  tables  of 
results  are  given.  The  decahydrates  of  sodium  and  chromium  are  isomorphous 
and  the  results  show  that  these  two  salts  are  mutually  miscible  in  all  proportions 
at  15^  At  2S^  the  solubility  curve  consists  of  three  branches.  The  solutions  of 
the  first  branch  are  in  equilibrium  with  decahydrated  mixed  crystals,  those  of  the 
second  branch  with  anhydrous  sulfate  and  those  of  the  third  with  both  anhydrous 
sodium  sulfate  and  hexahydrated  sodium  chromate. 


0-9S3 

45 

O.QiS 

1.4 

0.892 

03 

0.789 

0 
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Solubility  of  Sodium  Dichromatb  in  Alcohol  at  19.4^. 

(ReiniUer,  19x3.) 

An  excess  of  NasCrs07.2HtO  was  shaken  with  absolute  alcohol  for  10  minutes 
and  the  mixture  filtered.  The  filtrate  contained  5.132  gms.  NasCr«07.2HflO  per 
100  cc.  and  its  du^  was  0.8374.  The  solution  decompo^  within  a  few  minutes 
with  production  of  a  brown  precipitate  and  evolution  of  an  aldehyde  odor.  The 
results  are,  therefore,  only  approximately  correct. 

SODIUM  CINNAMATI    CHiCH.CHCOONa. 

100  gms.  HsO  dissolve  9.1  gms.  sodium  cinnamate  at  15.20*. 

100  cc.  90%  alcohol  dissolve  0.625  S™-  ^t  15-20**.  (Sqoife  and  Caiaes,  1905.) 

SODIUM  CITRATE  (CH,),C0H(C00Na),.5}H,0. 

Solubility  in  Aqueous  Ethyl  Alcohol  at  25^ 

(SeideU.  igzo.) 

Wt.  Percent  j^,         Gms.  CAOxNai.-     Wt.  Percent  j^        Gms.CAOiNa«^ 

C^OHin  c^cLi      5iH«OperiooGm8.     C.H.OHin  cf*cii     siH^periooGiH. 

Solvent.  Sat.SoL     ""^Sat.  Sol.  Sofvent.  Sat  Sol.    ^'^^sSTsoL 

o  1.276  48.1  40 

10  1. 190  37.4  SO 

20  1. 100  2$  60 

30  1.006  II. 8  100 

Data  for  equilibrium  in  the  system  sodium  hydroxide,  citric  acid,  phosphoric 
acid  and  water  at  20°  are  ^iven  by  Pratolongo  (1913). 

The  author  fails  to  describe  clearly  the  terms  in  which  the  results  are  ezpreased, 
consequently  their  exact  meaning  is  not  clear. 

SODIUM  (Ferro)  CYANIDE  Na4Fe(CN)«. 

Solubility  in  Water. 

(Conroy,  1898.) 
t*.  ao*.  42*.  9o\        98.S*- 

Gms.  Na4Fe(CN)«  per  loo  gms.  H2D       17.9      30 . 2      sg.2      63 

SODIUM  FLUORIDE  NaF. 

100  gms.  sat.  aq.  solution  contain  4.3  gms.  NaF  at  18°.  Sp.  Gr.  of  solution  » 
1 .044.  (Myiins  and  Funk,  X897O 

Solubility  of  Sodium  Fluoride  in  Aqueous  Solutions  of  Hydro- 
fluoric Acid  at  21**. 

(Ditte,  Z896.) 
Gms.  per  1000  Gms.  Kfi.  Gms.  per  1000  Gms.  HgO. 

o     HF  41.7  NaF  83.8  HF  22.9  NaF 

10       "  41.4    "  129.7   "  23 -8    " 

45-8   "  22. s    "  596.4   "  48.8    « 

56.5   "  22-7    "  777-4   "  81.7    " 

Fusion-Point  Data  (Solubility,  see  footnote,  p.  i)  Are  Givbn  for 

Following  Mixtures. 

NaF  +  FeF|.  (Puschin  and  Baskov,  19x3.) 

"     +ZnF,. 

"      +  Nal.  (Ruff  and  Plato.  1903.) 

"      +  NaOH.  (Scarpa,  1915) 


r 


n 


+  NajS04.  (Wolters,  1910.) 


SODIUM  nUOSILICATI  Na,SiF<. 

100  gms.  HiO  dissolve  0.65  gm.  at  I7.5^  and  2.45  gms.  at  lOO*.      (Sto!ba,  i87a0 
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SODIUM  FORMAT! 


SODIUM  FORMAT!  HCOONa. 


S(».UBILITY  IN  WaTBR. 


(Groschuff.  1903.) 

Gmfl. 

Mob. 

Gmt. 

Mob. 

•••p 

HCOONa 

HCOONa 

SnIM 

•••          I 

HCOONa 

HCOONa 

.Solid 

lerxooGms 

per  100  Molfl 

Phase. 

MTiooGms. 

per  100  Mob.       Fliafe. 

Solution. 

HsO. 

Solution. 

HsO. 

—20 

22.80 

7.82 

HCGONa^HsO 

25  S 

50.53 

27.0 

HCOONa.aHsO 

0 

30 -47 

II  .6 

M 

18 

49.22 

35-65 

HCOONa 

+  15 

41.88 

19. 1 

M 

29 

50. 44 

26.9 

H 

18 

44.92 

21.6 

M 

54 

53-80 

30.8 

M 

18 

44.73 

21.4 

HCOONa.aH|0 

74.5 

56.82 

34.8 

M 

21 

46.86 

^3-3 

M 

IOCS 

61.54 

42.35 

M 

23 

48.22 

24.65 

M 

"3 

66.20 

51.8 

M 

Sp.  Gr.  of  the  sattirated  solution  of  the  dihydrate  at  18®  =  i-3i7- 

Solubility  op  Sodium  Acid  Formats  (Expressed  as  Neutral 
Salt)  in  Agusous  Solutions  op  Formic  Acid. 

(Groachuff.) 

Gms.  Mob. 

Solid  «c 

Phase.  * 


Gms.  Mols. 

HCOONa    HCOONa 

per  100  Gms.  per  loo  Mots' 


O 

25.5 

66.S 


Solution. 

22.35 
29.62 

41.08 


HsO. 

19-5 

28.45 

47.1 


HCOONa    HCOONa        Solid 
per  100  Gms.  per  xoo  Mob.   Phase. 
Solution.        HsO. 


HCOONa.HCOOH 


45  S 

38-85 

43  I 

HCOONa 

70 

41.27 

47  S 

M 

85 

43  09 

SI  a 

SODIUM  aLYC!BOPHOSPHAT!  (Disodium)  OP(OCsH70i)(ONa)s.5H,0. 
100  gms.  sat.  solution  in  HsO  contain  27.38  gms.  of  the  anhydrous  salt  at  i8^ 


(Rogier  and  Fiore,  19x3.) 


SODIUM  H7DB0XID!  NaOH. 


SoLUBiUTT  IN  Water. 

(Pickering,  1893;  Myliua  and  Funk  (DieU),  1900.) 


Gms.  NaOH 

f. 

per  100  Gms. 

Solution.    Water! 

-  7.8 

8.0        8.7 

—20 

16.0      19. 1 

-28 

190      23.5 

-24 

22.2'     28.5 

--I7.7 

245    32.5 

0 

29.6    42.0 

+  5 

32.2    47  S 

10 

340    51.5 

^SS 

389    63.53 

5 

45  S    83  5 

za 

SO.  7  103.0 

SoUd 
Phase. 


Gms.  NaOH 
%9,        per  100  Gms. 

Solution.  Water. 


loe 


20 

30 
40 

50 
60 


52.2 

54-3 

56.3 
59-2 

63  S 


64.369.0 


Ice+NaOH.7H^ 
NaOH.7HsO + NaOH.sHaO 
NaOH.sHsO  +  NaOH^HsO  • 
NaOH^HsO  a 
NaOH4HsO  a  +  NaOH3iHsO     61 . 8  74 . 2 
NaOH.3iHjO  80      75 .8 

f.pt.  no      78.5 

NaOH.3iHsO+NaOH.sHsO     jna       83.9 
NaOH.sHsO + NaOH£tO 


109 
119 
129 

MS 

174 

222 

288 

3^3 
365 
S2I 


Solid 
Phase. 

NaOHJOaO 


-f.pt. 

NaOHJIsO 
+  NaOH 

NaOH  (?) 


Sp.  Gr.  of  sat.  solution  at  18**  »>  i*539* 

,  For  determinations  of  the  Sp.  Gr.  of  sodium  hydroxide  solution,  see  Kohlrausch, 
1879;  Wegscheider  and  Walter,  1905. 
100  gms.  of  the  sat.  solution  in  water  contain  46.36  gms.  NaOH  at  15°. 

(de  Foiczaiid,  1909s.) 
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1000  gms.  liquid  ammonia  diasolve  0.0025  gm.  NaOH  at  —40^ 

(Skonareswky  anid  Tchitcfainadae,  1916.) 
Data  for  equilibrium  in  the  system  sodium  hydroxide,  resorcinol  and  water  at 
30°  are  given  by  van  Meura  (1916). 
Fusion-point  data  for  NaOH  +  Nal  are  given  by  Scarpa  (1915). 

SODIUM  lODATI  NalOs. 

Solubility  in  Water.   (Gay-Loaaac;  Enmen.  1856a.) 


f. 

0 

90  . 

40*.     6o*.     8o*.    loo*. 

Gms.  NalQt  per  100  gms.  H^ 

2 

S      9 

IS      21      27      34 

Equilibrium  in  the 

System  Sodium  Iodate,  Iodic  Aod  and  Water  at  30* 

(MeerbuiK,  X9o5-) 

Gma.  per  xoo 

Gnu.  Sat.  Sol 

*           Cnli/I  Pkaa* 

Gnu.  per  xoo^ 

Gnu.  Sat.  Sol.        ,^,,,  „,.„ 

HlOb. 

NalOk. 

'     moi. 

NalOs. 

0 

936 

NaI0b.xiB^ 

11.20 

7-54 

Na^.aIA 

1.98 

9S2 

11.82 

7.20 

"  +NaIOb.aHIOb 

4.86 

10.22 

11.62 

5-^ 

NaIOb.aHIOb 

S.86 

11.04 

23.23 

3-69 

M 

7.40 

11.60 

"  unstable 

32.68 

2.91 

U 

9-73 

14.73 

«f       <f 

46.62 

2.67 

M 

6.70 

II. 21 

"  +Na^.alA 

ss. 48 

2.12 

M 

7.80 

10.30 

Na,0.aIA 

65.47 

1.83 

M 

91S 

9 

ff 

76.19 

1.42 

"         +UIOb 

9-93 

8.71 

C4 

76.70 

0 

mgb 

SODIUM  IODIDE  NaI.2HiO. 


Solubility  in  Water. 

(de  Coppet,  1883;  lee  also  Etard,  1884;  and  Kremera,  i8.^6a.) 


f    A 

^ranu  Nal 

per  100  Gnu 

•       Solid 
Phase. 

t<». 

GranuNaJ 

I  per  xoo  Gms. 

Solid 

m   .     *" 

Water. 

Solution. 

'  Water. 

Solutico.  ' 

Phaae. 

—  20 

148.0 

59-7 

NaI.aHaO 

60 

256.8 

72.0 

NaI.aHaO 

0 

158.7 

61.4 

M 

65 

278.4 

73-6 

M 

10 

168.6 

62.8 

M 

67 

293 

74.6 

Nal 

20 

178.7 

64.1 

M 

70 

294 

74.6 

M 

25 

184.2 

64.8 

M 

80 

296 

74.7 

«■ 

30 

190.3 

65.6 

M 

100 

302 

75-1 

M 

40 

205.0 

67.2 

M 

I30 

310 

75-6 

M 

SO 

227.8 

695 

tt 

140 

321 

76.3 

«■ 

The  eutectic  mixture  of  Ice  +  Nal.sHiO  is  at  —31.5^  and  contains  about  39 

per  cent  Nal.  (Meyerfaoffer,  1904.) 

The  tr.  pt.  for  Nal.^HtO  +  NaI.2H^  is  at  —13.5  and  the  saturated  soludon 
contains  60.2  gms.  Nal  per  100  gms.  (Paafiloff,  xSgja.) 

The  tr.  pt.  tor  NaI.2HtO  +  Nal  is  at  64.3^  and  the  saturated  solution  contains 
74.4  gms.  Nal  per  100  gms.  (Panfiloff,  18913.) 

100  gms.  HsO  dissolve  172.4  gms.  Nal  at  15°  and  the  du  of  the  sol.  is  1.8937. 

(Greenish.  1900.) 

100  gms.  sat.  solution  in  HiO  contain  65.5  gms.  Nal  at  30^         (Cocheiet.  1911O 
Solubility  of  Sodium  looroE  in  Alcohols  at  25^ 

(Turner  and  Bisaett,  19x3.) 

100  gms.  Methyl  alcohol,  CH|  OH  dissolve  90.35  gms.  Nal. 
"       Ethyl  "      CaHiOH        "       46.02 

"       Propyl        "      CHtOH        "      28.22 
"       Amy!  "      CHuOH        "       16.30 
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S(H.UBILITY  OF  SODIUM  lODDDB  IN  AQUEOUS  EtHYL  AlCOHOL  AT  30**. 

(Cocheret,  igxx.) 

Gms.  per  zoo  Gnu.  Sat.  SoL      .  ...  _.  Gms.  per  xoo  Gms.  Sat.  Sol.         _  ,. .  ». 


Nal. 

QHiOH. 

ooua  x^uasc 

65.52 

0 

NaI.aB^ 

64 

3.42 

it 

54.2 

18.5 

M 

48.8 

28.5 

M 

42.3s 

41.7 

«< 

NaT. 

CiH»oh: 

ooua  ruasc. 

38.  S 

53.2 

NaI.aH/) 

37.49 

55.37 

"  +  NaI 

35.65 

59.24 

Nal 

33.24 

61.78 

<i 

30.90 

68.70 

u 

Data  are  also  given  for  the  solubility  of  mixtures  of  Nal  +  NatCOi  in  aqueous 
ethyl  alcohol  at  30**. 

Solubility  of  Sodium  Iodide  in  Absolute  Ethyl  Alcohol  at  Temp- 
eratures UP  to  the  Critical  Point. 

(Tyrer,  19x0a.) 


f. 

Grna.  Nalner 
zoo  Gms.  CAOH 

f. 

Gms.  Nal  per 
100  Gms.  C|H|OH. 

f. 

Gm8.NaIper 
zoo  Gms.  CAOH. 

10 

43-77 

120 

45.2 

240 

32.7 

30 

44.25 

160 

45 

250 

26.2 

50 

44.50 

180 

44.3 

255 

21 

80 

45 

200 

42.3 

260 

10.8 

100 

45.1 

220 
230 

38.5 
36.2 

261 . 5* 

8.6 

*  crit.  t.  of  aoltttion. 

The  mixtures  were  placed  in  sealed  glass  tubes  which  were  heated  in  a  specially 
constructed,  electrically  heated  air  bath.  The  temperature  at  which  the  last 
trace  of  salt  just  dissolved  was  determined  in  each  case.  The  experiments  were 
made  with  very  great  care.  Results  are  also  given  for  the  solubility  of  sodium 
iodide  in  the  vapor  of  ethyl  alcohol  above  the  critical  point. 

Solubility  of  Sodium  Iodide  in  Mixtures  of  Alcohols  at  25^ 

(Herz  and  Kuhn,  xgoS.) 

In  CHjOH  +  CtH*OH.      In  CH/DH  +  CjHtOH.      In  CHiOH  +  C3H7OH. 


Percent 

</«M0f 

Gms.  Nal 

Percent 

rf.-of 

Gms.  Nal 

Percent 

dmmOi 

Gms.  Nal 

CH^Hin 

Mm 

per  xoo  cc. 

CaHTOHin 

Mm 

perioocc. 

C,H,OHin 

sm       ^^     tm      m 

perioocc. 

Mixture. 

Sat.  SoL 

Sat.  Sol. 

Mixture. 

Sat  Sol. 

Sat.  SoL 

Mixture. 

Sat.  Sol. 

Sat.  Sol. 

0 

1.0806 

35.15 

0 

1.3250 

63.22 

0 

1.0806 

35.15 

4.37 

I . 1029 

37.68 

II. II 

1.2853 

58.45 

8.1 

1.0732 

34.60 

10.4 

I.1123 

38.71 

23.8 

1.2528 

54.64 

17.85 

1.0720 

34.05 

41.02 

I. 1742 

45.98 

65.2 

I. 1387 

40.71 

56.6 

1.0276 

28.41 

80.69 

I . 2741 

57-44 

91.8 

I . 0420 

29.14 

88.6 

I. 0130 

26.13 

84.77 

1.2886 

58.92 

93.75 

I. 0178 

26.49 

91.2 

1. 0104 

25.88 

91.25 

1.3056 

61.10 

100 

0.9968 

24.11 

95-2 

1.0020 

24.74 

zoo 

1.3250 

63.22 

100 

0.9968 

24.11 

Solubility  of  Sodium  Iodide  in  Several  Solvents. 

(At  33.5*,  de  Bruyn,  1893 ;  at  ord.  temp.  Rohland,  i8g8;  Walden,  1906.) 

Gms.  NaT  Cms.  Nal  per  xoo  cc. 

Solvent.  f.  per  zoo  Gms.  Solvent.  Sat.  Solution. 

Solvent.  at  o*.        at  35'. 

Absolute  Ethyl  Alcohol      22.5  43.1  Acetonitrile       22.09    18. 43 

Ethyl  Alcohol,  (/» =s  0.810  ord.  temp.  58.8  Propionitrile        9.09      6.23 

Absolute  Methyl  Alcohol    22.5  77.7  Nitro  Methane   0.34      0.48 

Methyl  Alcohol,  du=  0.799  ord.  temp.  83 . 3  Acetone  very  soluble 

PropylAlcohol,dii« 0.816  ord.  temp.  26.3  Furfiiral  ...      25.10 
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Solubility  op  Sodium  Iodidb  in  Acbtamidb. 

(Menschutkin,  1908.) 


f. 

Cms.  per  xoo  Cms. 
Sat.  SoL 

Solid  Phas^ 

f. 

Cms.  per  xoo  Gms. 

SoKHPhioe. 

$4aI.aCHr 
CONHi 

-Nal. 

NaI.aCH^  .  N*T ' 

conhT    ^"^' 

82 

in.pt.  of  pure 

iacetamtde 

CH«CX)NH^ 

50 

59         33      1 

^tLaCU«(X>N] 

78 

9.5 

532 

u 

60 

60.5      33.9 

tt 

74 

18 

10.08 

c< 

70 

62.2      34.8 

M 

70 

25.5 

14 

M 

80 

64.2      35.9 

M 

66 

31.9 

17.86 

W 

90 

66.5      37.2 

M 

62 

37.3 

20.9 

«C 

100 

69.2      38.7 

M 

58 

41.9 

23.44 

M 

no 

72.6      40.6 

« 

54 

46.1 

25.8 

l< 

120 

78.7      44 

M 

50 

50 

28 

H 

125 

84.7      47.4 

"  +NmI 

46 

53.7 

30.1 

<l 

150 

85.1      47.7 

Nal 

41. 

5    57.7 

32.3 

tl 

+NaI.aCH«C0NH^ 

175 

85.5      47.9 

a 

100  cc.  anhydrous  hydrazine  dissolve  64  gms.  Nal  at  room  temp. 

(Welsh  ana  Bxodnnn,  1915.) 

SODIUM  lODOMEBCURATI 

A  saturated  solution  at  24.75'',  prepared  by  adding  Nal  and  Hgit  in  excess  to 
water,  contained  ^.59%  Na,  25%  He,  58.25%  I  and  12.2%  HsO,  corresponding 
to  0.20  mol.  alkali,  0.12  mol.  Hg  and  045  mol.  I.  (Doboin,  1905.) 


SODIUM  MOLTBDATI  NasMoOi. 

Solubility 

IN  Water. 

(Funk, 

xgooa.) 

Gms. 

Mols. 

Gms. 

Mols. 

M         Na«Mo04 
per  xoo  Gms 
Solution. 

'Ji^??*     Solid  Phase. 
.    per  xoo 

M0I8.H/). 

f. 

Na.Mop4     Na,Mo04     sdid  Phase, 
per  xoo  Gms.   per  xoo      ^^^    ^""^ 
Solution.    Moh.1^. 

0          30.63 

3.86     Na«MoO«.xoHkO 

15.5 

39.27 

5.65     Na«MoO«.aH^ 

4        33.83 

4-47 

18 

39.40 

5.70 

6        35.58 

4.83 

32 

39.82 

5.78 

9        38.16 

5-39 

51.5 

41.27 

6.14 

10        39.28 

5.65     Na«Mo04.aH,0 

100 

45.57 

7.32 

d  of  the  sat.  sol.  at  18**  is  1.437. 

100  gms.  H«0  dissolve  3.878  gms.  sodium  trimolybdate,  NasMoiOiOf  &t  20^,  and 
13.7  gms.  at  loo^  lUDik,  X8G7O 

100 cc.  H|0  dissolve  28.39  R^ns.  Na2O.dMoO3.6H2O at  2 1 ^  ({«  «  i .47.  (Wempe,  xgxaO 

Fusion-point  data  for  NatMo04  +  NatWOi  and  NasMoOi  +  NatS04  are  given 
by  Boeke  (1907). 


SODIUM  NITRATI  NaNO». 

Solubility  in  Water. 

(Mulder;  Berkeley,  1904;  see  also  Ditte,  1875;  Maumee,  1864;  Etard,  1894.) 


f. 

O 
10 
20 

25 
30 
40 

50 
60 


Gms.  NaNOb  per  xoo  Gms. 

Mols.  per 
Liter. 

f. 

Gms.  h 
Solution. 

raN(\per  xoo  (jms. 
Water. 

Mob.  per 

^luUon. 

Water. 

Lttcf; 

42.2 

72.9-  73     * 

'  6.71* 

80 

59.7 

148  -148.    * 

10.35* 

44.7 

80.8-  80.5 

7.16 

100 

64.3 

180  -175.8 

H.30 

46.7 

87 . 5-  88 

7.60 

120 

68.6 

2x8  -208. 8t 

I2.22t 

47.6 

91    -  92 

7.80 

180 

78.1 

356.7 

48.7 

94.9-  96.2 

8.06 

220 

83.5 

506 

50.5 

102    -104.9 

8.51 

225 

91.5 

1076 

52.8 

112    -114 

8.97 

3i3t 

100 

00 

54.9 

122    -124 
•  Beifceley. 

9.42 

•  •  • 

T  at  X19*. 

Jin.pt. 
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SoLUBiLrry  of  Sodium  Nitratb  in  Aqueous  Ammonia  Solutions  at  15"*. 

(Fedotieff  and  Koltunoff.  X9X4-) 


In  Aqueous  NH|. 


<luof 
Sat.SoL 

1.253 
I  233 
I. 212 


GmA.  per  xoo  Gms.  H^. 


NH|. 

13.87 
17.28 

20.38 


NaNOb. 

'75.03 
73.99 
73.18 


In  Aqueous  NH3  +  NH4NO1. 


Sat.Sol. 

1.324 
1.330 


Gins,  per  xoo  Gms.  H|0. 


NH».  NH«NOs.        NaNQi. 

12.91  83.51  74.10 

16.97        128.9  69.40 


Solubility  of  Sodium  Nitrate  in  Aqueous  Solutions  of  Nitric  Acid  at  o^ 

(Eogei,  Z887;  tee  also  Schultz,  z86a) 


EquiTslents  per  lo  cc.  Scludoa. 


NaNOk. 


66 

^Z 
60 

S6 
52 
48 

39 

35 

31 

23 
18 

12 


4 

7 
S 
9 
75 

7 

5 

I 

I 

5 
o 

9 


HNO3. 
o 


5 
8 

12 

16 

27 

Z^ 

37 
48 

57 
71 


65 

7 
8 

57 

9 

o 

25 

25 

o 

25 

o 


Sp.  Gr.  of 
Solutions. 

1. 341 
I  338 

1-331 
1.324 
1. 312 

1.308 
1. 291 
1.28s 
1.282 
1.276 
1.276 
1. 291 


Grams  per  xoo  cc.  Soludoa. 


NaNOs. 

56 -5 

54-2 

51.48 

48.42 

44.88 

41.44 

33-61 
29.86 

26.46 

20.0 

15-32 
10.97 


HNOa. 
0.00 

I 

3 

5 

7 
10 

17 
20 

23 
30 
36 
44 


67 

59 
55 
92 

65 
02 

33 
48 
26 

09 

76 


Solubility  of  Mixtures  of  Sodium  Nitrate  and  Potassium  Nitrate 

in  Water  at  20®. 

A      .    ,  CCamelly  and  Tbomaom,  1888.) 

Per  cent 

NaNOs  in 

Mixtures 

Used. 

45-7 

40 
20 


Pier  cent 

NaNOkin 

Mixtures 

Used. 


Gms.  per  xoo  Gms. 
H^. 

KaNOs. 


100 
90 
80 
60 
50 


86.8 
96.4 
98.0 
90.0 
66.0 


KNOs. 

o 

13 -2 

38.5 
47.6 

40.0 


Gms.  per  xoo  Gms. 
HjO. 

KaNOk- 


10 
O 


53-3 
45-6 

20.8 

9-4 
0.0 


KNOs. 
34.7 

35-5 

33-3 

31-5 
33-6 


100  gms.  HiO  dissolve  24.9  gms.  NaCl  +  53-6  gms.  NaNOi  at  2o'. 

(Rttdorff,  X873;  Karsten;  Nicol,  1891.) 


Solubility  of  Sodium 


Milligram  Mols.  per  xo 
cc.  Solution. 


Nitrate  in  Aqueous 
Hydroxide  at  o**. 

(Engd,  x89z.) 


Solutions  of  Sodium 


l^aaO. 

NaNQi. 

0.0 

66.4 

2.87s 

62.5 

6.1 

57  15 

12.75 

47-5 

26.0 

29 -5 

39-0 

17-5 

45-88 

13  19 

60.88 

6.05 

Sp.  Gr. 

Solutions. 

341 
338 

Z3Z' 

327 
326 

332 
356 

401 

Grams 

rer 

loe  cc 

• 

Solution. 

NaOH. 

NaNOk'. 

0.0 

56  SO 

2 

•30 

S3 

.19 

4 

,89 

48. 

63 

10 

.21 

40 

4a 

20 

83 

aS' 

10 

31 

as 

14. 

89 

36 

76 

II. 

32 

48. 

75 

S 

■IS 

SODIUM  NITRATE 


658 


Data  for  equilibrium  in  the  system  sodium  nitrate,  sodium  sulfate  and  water  at 
10**,  20®,  25**,  30°,  34**  and  35**  are  given  by  Massink  (1916,  1917). 

Solubility  of  Sodium  Nitratb  in  Aqueous  Solutions  of  Sodium 

Thiosulfatb. 

(KzaDtnn  and  Rodfemund,  19x4.) 


Results  at  9^ 

Gms.  Der  xoo  Gms. 

Sat..  Sol.                       Solid  Phase. 

Results  at  25^ 

Gms.  per  xoo  Gms. 

Sat.  Sol.                          Sdid  Phase. 

NaNCV       NasSA. 
33.31        12.26      NaNC^ 
22.57        23.41          "      +NatSA.5H|0 
4.22        34.77      NaAO».s^ 

NaNQ,. 

35-42 
25.40 
19.90 
18.02 

4.33 

Ns,SA. 
12.72 

24.25 
31.81 

32.83 

40.50 

NaNOb 

M 

"      +NaACV5W) 

NatSAsHiO 
ii 

Solubility  of  Sodium  Nitrate  in  Alcohols. 

100  gms.  abs.  methyl  alcohol  dissolve  0.41  gm.  NaNOi  at  25^ 
100  gms.  abs.  ethyl  alcohol  dissolve  0.036  gm.  NaNO*  at  25**. 


(de  Biusm,  tSgaO 


Solubility  of  Sodium  Nitrate  in  Aqueous  Ethyl  Alcohcx.  at 

Different  Temperatures. 

(Bodl&nder,  1891;  Taytor,  1897;  Bathrick,  1896.) 


Results  at  13''  (B.). 

Results  at  16.5' 

*  (B.). 

Sd  Gr  of          Gtia.  per  xoo  cc.  Solution. 

Sp.Gr.of 
Solutians. 

Gms.  pex 
CaHsOH. 

'  xoo  ( 

:c.  Solution. 

SoiutioDS.      CeHiOH.      H,0.       NaNQ,. 

3.        NaNOs.                         1 

1.3700      00      75-34    61.66 

3745 

0.0 

75.25    62.20               ! 

I -3395      3 -08    73  53    57-34 

3162 

6.16 

70 

82      54.64 

I. 3120      6.01     71.81     53.39 

2576 

11.60 

68. 

10     46.06 

1.2845      8.30    70.85    49.30 

2140 

16.49 

65 

04    39  87 

1.2580    10.91    69.47    45.42 

1615 

22.17 

61. 

67    3^-3^ 

1.2325     13.77    67  12    42.36 

085s 

32.22 

52 

92    23.41 

X.2010    16.46    66.16    37.48 

■0558 

37-23 

48. 

50    19.85 

0050 

43-98 

42 

78    13-74 

0 

.9420 

52.60 

32. 

13      9-47 

0 

9030 

60.00 

25 

.65      4-65 

0 

.8610 

63.16 

21 

.31      1.63 

Results  at  30*  (T.). 

Results  at  40''  (Bathiick). 

Wt.  per  cent               Gms.  NaNQ, 

Wl 

k 

k. 

Gms.  NaNQi 

Alcohol  in                 per  100  Gms. 

te  cent 
Almhol. 

per  xoo  Gms. 
Aq.  Alcohol. 

Solvent.           ^luUon.           Water- 

0               49.10           96.45 

0 

104.5 

5          46.41       91.15 

8. 

22 

90.8 

10               43-50           85.55 

17.4 

73-3 

ao           37.42        74.75 

26. 

0 

61.6 

30           31.31        65.10 

36. 

0 

48.4 

40           25.14       55-95 

42 

8 

40.6 

50           18.94       46.75 

55-3 

27.1 

60           12.97        37.25 

■ 

65 

I 

18. 1 

70             7.81        28.25 

77 

0 

9.4 

90             1. 21        12.25 

87 

2 

42 
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SODIUM  NITRATE 


Solubility  op  Sodium  Nitrate  in  Aqueous  Alcohol  at  25^ 

(Annstrong  and  Eyxe,  1910-1 1.) 


Solvent. 

/ * % 

Mols.  CAOH      ^      Cms.  OHiOH 
per  xooo  Cua.  H|0.       per  xooo  urns.  H|0. 

0  O 
0.25                         II. 51 
0.50                         23.03 

1  46.06 

2  92.12 


Gms-NaNOb 

per  zoo  Cms. 

Sat.  Sol. 

47.93 
47.32 

46.73 
45.43 
43.04 


Solubility  op  Sodium  Nitrate  in 


Results  at  30^ 
(Taylor,  1897O 


Aqueous  Solutions  op  Acetone. 

Results  at  40''. 
(Bathikk,  1896.) 


Wt.  per  cent 

Acetone  in 

Solvent. 


Gms.  NaNQi 
per  100  Gms. 

Solution. 


O 
S 

9 

20 

30 
40 

SO 
60 

70 

80 

00 


09 


49.10 
46.96 

45-11 
40.10 

35  oS 
29.80 

24.34 

18-55 

13-15 
7.10 

1.08 


Water. 
96.45 


93 
90 

83 

77 
70 

64 

59 

50 

38 
20 


20 
40 

70 

20 

75 
40 

95 
50 
20 
20 


Wt. 

per  cent 
Acetone. 

0.0 

8.47 
16.8 

25.2 

34-3 
44.1 

53-9 
64.8 

76.0 

87.6 


Gmt.  NaNQi 
per  100  Gms. 
Aq.  Acetone* 

105 
91.2 

78.3 
66.4 

57-9 
46.2 

23  o 
10.8 

3.2 


100  gms.  hydroxylamine  dissolve  13.1  gms.  NaNOi  at  17-18^     (de  Bniyn.  1892.) 
100  cc.  anhydrous  hydrazine  dissolve  100  gms.  NaNOi  at  room  temp. 

(Welsh  and  Brodenon,  19^S'\ 

Fusion-point  data  for  NaNOi  +  NaNOi  are  given  by  Bruni  and  Meneghim 
(1909,  1910). 

Results  for  NaNOi  +  SrNOi  +  KNOi  are  given  by  Harkins  and  Clark  (1915) 
and  results  for  NaNOi  +  TlNOi  by  van  Eyk  (1905). 


SODIUM  NITRITE 


NaNOi. 

Solubility  in  Water. 

(Oswald,  X912, 1914.) 


f. 

-    4.5 

-  9 
-12.5 


Gms.  NaNQi 
xoo  Gms.  Sat. 


1. 


9.1 
23.8 
29.6 

—  15.5  Eutec.  39.7 

-  8  40.8 
o  41.9 

10  43-8 

20  45.8  (<^- 1^3585) 


Solid  Phase. 

f. 

Ice 

30 

11 

40 

«< 

525 

"    +NaN0k 

6s 

NaNQi 

81 

If 

92 

<i 

103 

s8s)  " 

128 

Gms.NaNO, 
100  Gms.  Sat. 

47.8 

49.6 

51.4 
54.6 

57.9 

59.7 
62.6 

68.7 


Solid  Phase. 
NaNOb 


tt 


u 


u 


u 


u 


41 


(Diven,  1899.) 


100  gms.  HfO  dissolve  83.3  gms.  NaNOj  at  I5^ 
100  gms.  HsO  dissolve  83.25  gms.  NaNOi  at  is'*. 

(v.  Niementowski  and  v.  Rosakowski,  1897.) 

100  gms.  H|0  dissolve  73.5  gms.  NaNOi  at  15**,  du  =  1.3476. 

(Greenish  and  Smith,  1901.) 


NaNOk. 

NaNOt. 

NaNOb. 

73 

0 

84-75 

68 

19 

81. 1 

67 

36.3 

79-7 

64.9 

41.7* 

73-8 

SO. 3 

46.8 

731 

30.2 

SS-4 

64.2 

0 

74.2 

46.8 
21.6 

SODIUM  NITEITE  660 

Solubility  of  Sodium  Nitrite  in  Aqueous  Solutions  of  Sodium 
Nitrate  and  Vice  Versa  at  Sever^  Temperatures. 

(Oswald,  19x2,  19x4.) 

Results  at  o^.  Results  at  21"*.         Results  at  52^.         Results  at  103^ 

Gms.  per  loo  Gma.  HiQ.    Gma.  per  loo  Gms.  H^.   Cms,  per  xqo  Gms.  H^.      Gxns.  per  xoo  Gms.  H^. 

NaNOi.       NaNQ,.         NaN0>.         NaN0|.         NaNO^ 

o  108.8  O  166  O 

9.6     .  104.3  20.6        153.3  33.2 

23s  995   43-2  148.8    58.8 

so. 8  98.8    82  *  142.4  116  * 

54.5*  65.2    88  100  126.8 

56.7  44.2    92.9  60.1  142.9 

62.8  27.2  101.4    o  181. 2 

74.7    14.7   109 
89.3    o    118 

*  Both  salts  in  solid  phase. 

Similar  results  are  also  given  for  18**,  65**,  81**  and  92®. 

100  gms.  H|0,  simultaneously  saturated  with  both  salts,  contain  53.9  gms. 
NaNOs  +  II.8  gms.  NatS04  at  I6^  (Oswald.  1914) 

Solubility  of  Mixtures  of  Sodium  Nitrite  and  Silver  Nitrite  in  Water 

AT  14®  AND  AT  22*.    (See  also  p.  620.) 
(Oswald,  19x2,  X9X4.) 

Results  at  14"*.  Results  at  22*. 

Gms.  per  xoo  Gms.  HjO.  Gms.  per  xoo  Gms.  HjO.  «!..«.       .    «.    v  ^ 

J.  ^.^ • .  „^>  vTTTTr- — " .  JZ^  Sdid  Phase  in  Each  Case. 

NaNO^.  A«N0|.  KaN0|.  A«N0|. 

S5  15.2  58.3  21.5  AgN0,+Na.Aft(N0^4B/> 

74.7  II.  3  78.3  13.4  NaNO,+Na,Agi(NO,)«.H|0 

100  gms.  abs.  methyl  alcohol  dissolve  4.43  gms.  NaNOs  at  I9.5''* 

100  gms.  abs.  ethyl  alcohol  dissolve  0.31  gm.  NaNOs  at  19.5  .      (<le  Bnom,  1893.) 

SODIUM  BHODONITRITB  Na«Rht(N02)it. 

100  gms.  HtO  dissolve  40  gms.  at  17**,  and  100  gms.  at  lOO*.  (Leidie,  1890.) 

SODIUM  OLEATI  GHnCHiCHCCHOyCOONa. 

Solubility  in  Water  and  Aqueous  Bile  Salts. 

(Moore,  Wilson  and  Hutchinson,  1909.) 

c^i„««f  Gms.  Oleate  per 

^*^«**-  100  Gms.  Sat.^ 

Water  5 

Aq.  S%  BUe  Salts  7.6 

Aq.  5%  Bile  Salts  +  1%  Lecithin  11 .6 

SODIUM  OXALATE  Na2Cs04. 

Solubility  in  Water. 

(Souchay  and  Leussen,  1856;  Pohl,  1852.) 

V.  15.5*.  2I.8*.  ^      MO*. 

Gms.  Na8C204  per  100  gms.  H2O  3.22         3 .  74         6 .33 

100  gms.  sat.  solution  of  sodium  oxalate  in  water  contain  3.09  gms.  NatCi04  at 

15*^  and  4.28  gms.  at  ^o^  (C^olani,  19x6.) 

100  gms.  95%  formic  acid  dissolve  8.8  gms.  NaiCa04  at  I9.3^-       (Aachan,  19x30 
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SODIUM  OXALATE 


SODIUM  OXALATE 

Solubility  of  Mixtures  of  Sodium  Oxalate  and  Oxalic  Acid  in 

Water  at  25^    (Foote  and  Andrew,  1905.) 


Gms.  per  xoo  Gnu.  • 
Solution. 

Mols.  per  xoo  Mols. 
HtO. 

l£C|04.         NaaCsO;. 

Solid 
Phase. 

HaCa04.         NaaCsO«. 

10.20 

2.274 

HaCi04.2HaO 

10.50          0.83 

2.370          0.130 

"     H^CsO4.aHsO+HNaCsO«.H«0 

915          071 

2.032           0.106' 

, 

6.88        0.86 

1.493           0-125 

Doable  Salt.  HNaCsQ«.HsO 

1. 14          1.25 

0.234          0.172 

0.47        3  20 

0.098          0.446^ 

0.43        3.85 

0.090          0.541 

HNaCsO«.HsO + NasCsO« 

...           3 .60 

0.502 

NajiCsQ. 

SoLimn.iTY  OF  Mixtures 

OF  Sodium  Oxalate  and  Other  Sodium  Salts 

IN  Water 

AT  15**  and  at  50**. 

(Colani, 

1916.) 

^«                            Cms.  per  xoo  Cms.  Sat.  Solution. 

Solid  Phase. 

15              0.027  NajCA  +  26 .  28  NaCl 

Na,Cj04+Naa 

so              0.063        " 

+  26.64     " 

i<        1     it 

IS              0.86         " 

+  io.26NaiS04 

Na,C|04+Na«SO4.ioH/) 

SO              0.22          " 

+  31.95       " 

"      +Na,S04 

IS               o.osi        " 

+  45.86  NaNOs 

Na^CiOi+NaNQb 

SO               0.047        " 

+  53.06      " 

II       1       II 

Equilibrium  in  the  System  Sodium  Oxalate,  Uranyl  Oxalate  and 

Water 

AT   15**  AND  50**.      (Colani,  191^ 

.) 

Results  at  15**. 

Results  at  50*. 

Gms.  per  xoo  Gms.                                                    Gms.  per 
Sat.  Sol.                       Solid  Phase.                          ^t 

xoo  Gms. 

Sol. 

SoUd  Phase. 

^840,04.       UCCA- 

Na,C,04. 

U0,C04. 

3 .  09            0            NatCO* 

4.28 

0 

Na,q,04 

4-93            3  14     "  +a-»«S 

9.03 

13.09 

"  +2.x.a.s 

1.80'           S-OI     2.x.a.s+auj.s.ii                      4.62 

12.33 

2.x. 2.5 +2.2.3.5 

0.80             2.6s      2.4.S."+UO,C04.3H,0         3.60 

9.84 

2.2.3.5 +2.4.5.11 

0                   0.47     UQ,C,04.3HjO                         1. 01 

3.58 

2u(.5.x  X +U0bCa04.3Hri0 

0 

I 

UQ,.C,04.3HiO 

2.1.2.5  =  Na,(UOt)(C,04)i.5HA   2.235  =  Nai(UOi)i(C,04)i.5HfO.   2.4.5.11  - 
Na,(U0i)4.  (CtO*)*.  1 1  HaO. 

SODIUM  PALMITATI  CH,(CH3)i4COONa. 

100  gms.  sat.  solution  in  HsO  contain  0.2  gm.  sodium  palmitate. 
100  gms.  sat.  solution  in  5%  aq.  bile  salts  contain  i  gm.  sodium  palmitate. 
100  gms.  sat.  solution  in  5%  aq.  bile  salts  +  1%  lecithin  contain  2.4  gms. 
sodium  palmitate.  (Moore,  Wilson  and  Hutchinson,  1909.) 

Solubility  of  Sodium  Palmitate  in  Palmitic  Acid.    (Donnan  and  white,  i9xx.) 


r. 

60.2 
62 

64.4 
66.65 

67.75 
68.95 


Gms. 
Na  Palmitate 
xoo  Gms. 


JUqi 


quid  Phase 

2.3 
4.96 
7.98 
12.28 

13.72 

15.56 


Gms.  Na  Palmitate 
per  xoo  Gms. 
Solid  Phase  (Na  t*. 

Palmitatc+ 
Palmitic  Acid). 

0.7  71 

II. 12  72.9 

13.78  73.5 

16.36  76 

18.70  79.2 

26.55  82 


Gms. 
Na  Palmitate 
per  xoo  Gms. 
Liquid  Phase. 

22.60 
28.65 
29.07 

30.7 

33.36 

36.02 


Gms.  Na  Palmitate 
per  xoo  Gms. 
Solid  Phase  (Na 

Palmitate + 
Palmitic  Add). 

25.38 

35.05 

35.23' 

35.9 

35-66 
39  64 


The  solid  phases  form  three  series  of  solid  solutions. 

A  special  apparatus  was  devised  for  preparing  the  saturated  solutions  and  filter- 
ing from  the  solid  phases. 


SODIUM  PBENOLATI 
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SODIUM  p  NITBOPHBNOL  C«H«.0Na(i).N0t(4). 

Solubility  in  Water  and  in  Aqueous  Normal  Solutions  op  Non- 
Electrolytes. 

(GoMsdunidt,  1895.) 
Cms.  CA-ONaCx)  J>fOf(4)  per  100  Cms.  Solutioa  in: 


mJ<m 


23-7 
38.6 

306 

33-^ 
35-9 
36.1 
40.2 

45-2 
SO.  I 


Water. 

5-597 
6.721 

7.256 

8.125 

8.851 

8.883 

9.881 

11-235 

12.730 


Alcohol. 

5615 
6.874 


Urea. 
6.244 

7-489 


Glycerine.    Acetone.  Propiaoitiil.  Aoetonitzil.  Urethane. 
6.188       6.225       ^-257       6.065       6.520 

7-571 


7.440       7.498 


8.318       9.000 


9.025       9.025       9.066 


7.328 

S,'8S6 


7.889 

•  •  • 

9- 507 


9.683  9.688  9.665  9. 911  9.667  Z0.248 
10.147  10.666  10.777  10.695  ZO.905  10.667  11.379 
Z1.513  12.068  12.229   ...  ...   12.869 

^3-^33    ^3-555  13-785   

Thie  solid  phase  is  CeH4ONa.Nd1.4H1O  below  36"*,  and  CJI4ONa.NOfe.2H/> 
above  36^  in  each  case. 


SODIUM  PHOSPHATE  (Ortho)  Na.PO«.i2HtO. 


Solubility  in  Water. 

(Mulder). 

f. 

0 
10 

Gnu.  per  xoo 
Gms.  H/). 

1.5 
4.1 

f. 

25 
30 

Gms.  per  100 
GniB.Ht0. 

15.5 
20 

V. 

60 

80 

Gms.  per  100 
Gma.H^. 

55 
81 

20 

II 

40 

31 

100 

108 

50 

43 

SODIUM  Hydrogen  PHOSPHATE  NasHP04.i2HiO. 

Solubility  in  Water. 

(Shiomi,  1908;  Menzies  and  Humphrey,  igxa.) 


Gms.  Na|HP04 

per  zoo  Gms.        Sobd  Phase. 

Gms.  NatUPOi 
per  zoo  Gms. 

f. 

f. 

Solid  Phase. 

H,0. 

H^. 

-  0.43 

1 .  42         Ice 

45 

67.3 

NatHP04.7Hy0 

—  0.24 

0.70 

47.23 

76.58(8) 

M 

—   o.SEutec 

"  +Na,liP04.iaH,0 

48.3tr.pt. 

!!!    (s)l 

NatHP04.7H^4 

+0.05 

1.67         Na|HP04.i2H/) 

48      " 

Na|HP04.a^0 

10.26 

3.5S(S)   " 

50 

80.2           NatHPCaH^ 

15." 

5.23(S)  " 

55.17 

81.4  (S) 

u 

20 

7.66 

60 

82.9 

M 

25 

12 

70.26 

88.ii(S) 

II 

30.21 

20.81  (S)  " 

80 

92.4 

U 

30.76 

23.41 (S)  " 

89.74 

102.87(8) 

M 

32 

25.7  .   " 

90.2 

lOI . I  . . 

M 

33.04 

30.88  (S)  " 

95     tf.pt. 

... 

"  +Na.HFQ| 

34 

33.8 

95.2  " 

...    (S) 

M                       M 

35.2  tr.pt. 

"  +Na,HP04.7H,0 

96.2 

104.6 

NaaHPQi 

36.45    " 

...     (S)    " 

99.77 

102. 15  (S) 

w 

37-27 

47.51(8)      Na,HP04.7HiO 

105 

103.3 

« 

39.2 

51.8 

120 

99.2 

M 

Results  marked  (S)  by  Shiomi,  all  others  by  Menzies  and  Humphrey. 
100  gms.  H|0  dissolve  12.2  gms.  NasHPOi  at  25°,  determined  by  refractometer. 

(Osaka,  1903-ft.) 
1 00  gms.  HsO  dissolve  5.23  gms.  NasH PO4  at  1 5®,  dn  « l .049.  (Gitcnish  and  Smith,  xgoi^ 
100  gms.  alcohol  of  du  «  0.941  dissolve  0.33  gm.  NasHPOi  at  15.5^ 
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SODIUM  PHOSPHATES 


SODIUM  Dihydrogen 


PHOSPHATE  NaHtPOi. 
Solubility  in  Water. 

CXmadsu,  xgxx-za.) 


Giitt.NaH|P04 

Gim.  NaH^P04 

r. 

per  xooGms. 

Solid  Pfaaae. 

it*            per  100  Gins. 

Solid  Phase. 

O.I 

57.86 

NaBa^4.3ByO 

45            148 . 20 

NaHiP04.TV> 

S 

63.82 

u 

50            158.61 

II 

lO 

69.87 

u 

55           170.85 

M 

IS 

76.72 

II 

57           175.81 

M 

20 

85.21 

tl 

57.4tr.pt.    ... 

"  +NaHiPO, 

25 

94.63 

M 

60           179.33 

NaHiPOi 

30 

106.45 

M 

65           184.99 

II 

35 

120.44 

M 

69           190.24 

II 

40 

138.16 

fl 

80           207 . 29 

II 

40.81 

tr.pt.      ... 

"  +NaB^«JV) 

90           225.31 

M 

41 

142. 55 

NaHaX)4.B^ 

99.1        246.56 

l< 

SODIUM  Acid  PHOSPHATE  NaH,P04.H,P04. 

SoLUBiUTY  IN  Water  and  \s  Anhydrous  Phosphoric  Acid,  Dbtbrionsd 

BY  the  Synthetic  Method. 

(Parravano  and  Midi,  1908.) 


Solubility 

in  Water. 

Solubility  in  HtPQi. 

Gms. 

'Gms. 

Gms. 

NaaP04.^ 
t*.        l^Paper 
looGrms. 

Solid  Phaae.      V. 

NaHjJ»04.- 
HaPaper 
TOO  Gms. 

NaH.P04.- 
Solid  Phase.              V.        HaPOiper 

xooGms. 

Sat.Sol. 

SatSoL 

Sat.SoL 

-    5.7     20.77 

la 

79-7 

87.48 

NaHO^O*                        98.5      52.72 

—    7.9    26.92 

li 

85 

88.65 

III           69.59 

-II.4    34.15 

« 

101.7 

91.47 

«+NaHa»04.H,P04  119          77.55 

-38         56.66 

« 

104.5 

92.67 

NaHiPQ|.HsP04     122          81.71 

-34         80.46 

NaHaX)4    no 

95. 79 

"                123           87.20 

41         81.82 
51.7    83.68 

M 

119 
126.5 

97.99 
100 

II 

,,      m.  pt.  of  the  HaP04  -  40.6* 

Data  are  also  given  for  the  fusion  points  of  NaHiP04  +  HtPO^. 
Fusion-point  data  for  mixtures  of  NaPOi  +  Na4Ps04  are  given  by  Parravano 
and  Calcagni  (1908,  1910.) 

Equilibrium  in  the  System  Sodium  Hydroxide,  Phosphoric  Acid  and 

Water  at  25**. 

(D'Ads  and  Schreiner,  xgxoa.) 
Mob.  per  leoo  Gms.  Sol.  ^  „j  „^___  Mols.  per  lopo  Gms.  Sol.      ^  ,._,  ^^  __ 


•     N.. 

PO4. 

oouu  x'naae. 

Na. 

PO4. 

-«        ooua  jrnaae. 

13-32 

•     •     • 

Na0H.1V> 

6.76 

4.88 

NasHP04.7H/) 

4.38 

0.040 

Na«PO«.xaH^ 

7.31 

555 

"  unstable 

324 

0.183 

<( 

6.76 

4.88 

"  +Na,HP04.2HiO 

3.24 

0.752         . 

u 

6.19 

4.68 

NasHP04.2H|0 

2-73 

1.08 

II 

6.01 

4.67 

If 

348 

1.33    Vt^BOi 

i.xaH^+NasHP04.xaH/) 

512 

4.36 

<i 

3.63 

1.09 

Na«HP04.xaH/) 

4.81 

4.22 

i« 

1.56 

0.78 

M 

4.36 

4.08 

II 

2.38 

1.60 

M 

4.06 

4.03 

«i 

318 

2.24 

« 

4.19 

4.38 

M 

4-6s 

355 

« 

4.32 

4.96 

II 

5-63 

3  87 

M 

465 

5.89 

M 

6.31 

463 

NaaiP04.7%0 

4.88 

6.40 

m 
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SODIUM  PyroPHOSPHATB  Na4P>Or.ioH/). 

Solubility  in  Watbb. 


r. 

Gns.  per 

r. 

Gnis.per 

f. 

100  Cms.  H^. 

iooGms.HiO. 

xoo  Onn.  H^. 

0 

3.16 

25 

8.14 

60 

21.83 

zo 

3.95 

30 

995 

80 

30.04 

30 

6.23 

40 
50 

13.50 
17.45 

ZOO 

40.26 

SODIUM  PyroPHOSPHATBS. 

Solubility  in  Water. 

(Ginm,  1903a.) 
Sdt.  Fccrno!..  r.     <^,^^^ 

Monosodium  Pyrophosphate       NaHsPsOr  i8  62.7 

Disodium  Pyrophosphate  Na2H2Ps07.6HiO  18  14*95 

Trisodium  Pyrophosphate  Na»E£P207.6H^  18  28.17 

SODIUM  PHOSPHITBS 

Solubiuty  of  Sodium  Phosphites,  btc^  in  Water. 

Gmi.  Salt 
Salt.  Fonnnla.  t®.     per  100  Gnu.'         Amhocity. 

HsO. 

Hydrogen  Phosphite  (NaH)HP0,.2iH,0  o  56     |  (Amat.— Compt. 

10  66       t  rend,  xo^  i35it  "MO 


42  193 

Hypophosphate  Na«PsOe.ioH30       cold  s-S) 

Hydrogen  Hypophosphate  Na.HP,0..9H,0         ?  4. 5  [  ^^Tx^Jfe* 

Tri  Hydrogen       «  NaH.P.0e3H,0        cold  6.7)     ^nn.  aii.  «.^^ 

Di  Hydrogen  "  IJaJS^^Ot^Hfi  cold  ^.^  )  (Sdte— liebfe'. 

Di  Hydrogen  "  Na3H8P,Oe.6HaO  b.  pt  20.0  J  Ann.  187, 33iV^770 

Hypophosphite  (NaH)HPOj.H,0      25  loo.o  |  (U.s.P^ 

Hypophosphite  (NaHJHPOj.HjO  b.  pt.  830      ) 

100  gms.  H/)  dissolve  108.7  gms.  anhydrous  sodium  hypophosphite  (NaHaPOO 
at  15%  du  of  sat.  Sol..=>  1.388.  _  (Greenish  and  Smith,  190X.) 

SODIUM  (Double)  PHOSPHATE,  FLUORIDE  Na<P04.NaF.i2HsO. 

100  gms.  water  dissolve  12  gms.  of  the  double  sodium  salt  at  25°,  and  57.5  gms. 
at  70^    Sp.  Gr.  of  solution  at  25®  =  1.0329;  at  70®  =  1.1091.  (Briegleb.  18560 

SODIUM  PICRATE  C«Hs(N03),.0Na.H,0. 

Solubility  in  Water  and  in  Aqueous  Solutions  at  25^ 

(Fisher  and  Miloszewski,  19x0.) 

ZOO  cc.  HsO  dissolve  4.247  gms.  C8Hi(NOi)i.ONa.HsO  at  25^ 


Solubility  in  Aq 

. 

urns.  K^tTH 

^nvj|i;i.vu^« 

uxin 

If  per  I 

oooc  Aq.  c 

NUUUOa  OK  J 

Solution  of: 

NaaCOi 

NaCI 

NazSO* 

r 
0.01. 

4.159 
4.189 

4.246 

0.02. 

4.044 
3.956 

4.102 

0.04. 
3.807 

3.677 
3.879 

0 

3 
3 
3- 

>.o66. 

434 

.335 
.651 

0.10. 

3.187 
3.021 

3.195 

0.25. 

2.017 

1.678 

2. 053 

o.5> 
1. 120 

0.846 
1. 156 

I. 

o.6zi 
0.410 
0.552 

NaaP04 

NaOH 

NaNO, 

4.235 
4.192 

4.154 

4.051 

4.048 

4.029 

3.814 

3.715 
3.710 

3 
3 
3 

.562 

.339 
363 

3.225 
2.941 

3.041 

2.219 
I.  781 
1.932 

1.329 
0.921 

0.943 

0.705 
0.371 
0.684 

NaBr 

4.190 

4. 117 

3.770 

3 

.384 

3.024 

1.777 

0.912 

0.499 

Data  for  the  solubility  of  sodium  picrate  and  the  sodium  salts  of  other  nitro* 
phenols  in  aqueous  alcohol  and  acetone  solutions  at  25**  are  given  by  Fisher  (1914). 
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SODIUM  SALICYLATE  CeH4.0H. COONa. 

SOLUBILITT  IN  AqUEOUS  EtHYL  AlCOHOL  AT  25^      (Sdddl,  2909,  xgio.) 
Wt.  Per  cent  ;,   ^  Gms.  CeH^H-       Wt.  Per  cent  ^    ^f  Gms.  CAOH- 

S<MvenL  Gms.  Sat.  Sol.  Solvent.  Gms.  Sat.  Sou 

o      1.256      5356      60      1.066     38.40 

10  1.23s  52.10        70  1. 016  33 

20  1.205  50.20        80  0.957  25 

30  1. 176  48           90  0.885  15 

40  1. 142  45*50        92.3  0.864  12 

50  1. 106  42.20  100  0.805        3.82 

100  ems.  sat.  solution  in  water  contain  51.8  gms.  CeH^OH COONa  at  15°  and 
dvk  of  the  sat.  sol.  is  1.249.  (Greenish  and  Smith,  zgoz.)  See  also  last  line  of  first  table 
on  p.  590. 

100  gms.  propyl  alcohol  dissolve  1.16  gms.  CeH^OHCOONa  at  ord.  temp. 

(Schlamp,  1894.) 

Sodium  salicylate  distributes  itself  between  olive  oil  and  water  at  15^  in  the 
ratio  of  0.156  gm.  CeH^OHCOONa  per  100  cc.  oil  layer  and  1.444  gms*  ^^  100  cc. 
aqueous  layer.  (HanasB,  19013.) 

SODIUM  SELBNATB  NasSe04.ioH,0. 

SOLUBIUTY  IN  Watbr.    CF^mkt  iQooa.) 


Gms. 

Mols. 

Gms.             Mols. 

^0    Na^SeOft  per 
zoo  Gms. 

NaaSeO^per 
zoo  Mob. 

.Solid 
Phase. 

t* 

NaaSe04  per  Na^SeOt  per 
zoo  Gms.       zoo  Mob. 

Solid 
Phase 

Solution. 

HaO. 

Solution.           HaO. 

0        11*74 

1.26 

Na^5eQ|.i6B/> 

3S-2 

45.47           7.94 

Na»SrO« 

IS        25 .01 

318 

M 

39S 

45.26          7.87 

u 

18        29 .00 

390 

M 

SO 

44.49       7-^3 

M 

25 •«    36-91 

SS7 

« 

7S 

42.83           7.14 

« 

37       39  iS 

6.13 

" 

100 

42.14          6.93 

« 

30       4405 

7  SO 

M 

Sp.  Gr.  of  saturated  solution  at  i8^  »  1.315. 

SODIUM  ;snJCATB  NaiSiOi.9H,0. 

Solubility  in  Aqubous  Sodium  Hydroxide  and  Sodium  Chloride 

Solutions.     (Vcsterbog,  1912.) 

Gms.  per  zoo  cc.  Sat.  Solution. 
Solvent.  t*.  rfnof  /  *  \ 

Sat.  Sol.        NaaO.         SiO^  -  NatSiO^-gH/).     NaCl. 

Approx.  0.5 « NaOH        17.5      1.129      6.942    5.419  =25.56 

"  "    NaCl  17.5      1. 150      7.347    7.172        33.83        2.297 

Saturated  NaCl  Solution  19         1.258      4.563    4.376       20.64      27.91 

'  Solid  phase  NaaSi08.9HaO  in  each  case. 

Fusion-point  data  for  Na^SiOi  +  SrSiOt  are  given  by  Wallace  (1909).    Results 
for  NatSiOs  +  NaaWO*  are  given  by  van  Klooster  (1910-11). 

SODIUM  STANNATB  NasSnOs.3H,0. 

100  gms.  H2O  dissolve  67.4  gms.  at  o**,  and  61.3  gms.  at  20^    Sp.  Gr.  of  solution 
at  o®  «  1.472;  at  20**  =  1.438.  (OidwBy,  i86s0 

SODIUM  SUCCINATB  (CH,),(COONa),.6HtO. 

Solubility  in  Water.    (Marshall  and  Bain,  zgzo.) 


Gms.(CHOr 
^       (COONa), 
*      fper  zoo  Gms. 

SoUd  Phase. 

r. 

Gms.  (CH,)r 

H,0. 

H/). 

0         21.45 

(CH,)i(C00Na)|.6H,0 

50 

56 . 3         (CH,),(C00Na),.6Hi0 

12. S     27.38 

« 

62.5 

78.49 

25       34.90 

It 

64.9 

83.38               "  +(CH,),(C00Na), 

37. s  43.64 

M 

75 

86.63      (CH.).((XX)Na), 

SODIUM  SUCCINATBS 
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Solubility  of  Sodiuii  Hydrogen  Succinate  in  Water. 

(Manhall  and  Bain,  19x0.) 


r. 

Gms.  iCHdr 
(C00H)(CGONa)    Solid  Phase, 
per  zoo  Gms.  H^. 

f. 

(C00H)(o30Na)             Solid  Phase, 
per  zoo  Gms.  HfO. 

0 

17.55         NaHSu'jHiQ 

38-7 

63.99          NaHSu.3Hfl0+NaHSii 

2.5 

27.93 

SO 

67.37                     ^»HSa 

25 

39  82 

62.5 

76.15 

37.5 

60.01 

75 

86 

Equilibrium  in  the  System  Sodium  Succinate,  Succinic  Acid  and  Water. 

KMarshall  and  Bain,  1910.) 


Results  at  o"*. 

Results  at 

25^ 

Gm8.per 
Sat. 

TOO  Gms. 

Gms-pcr 

zoo  Gms. 

Sol. 

Solid  Phase. 

Sol. 

Solid  PhasB. 

Na«Su. 

HaSu. 

NatSu. 

HtSu.' 

0 

2.68 

H«Su* 

0 

7.71         ] 

HtSu 

323 

4.76 

i< 

3.68 

10.26 

II 

S.38 

583 

i< 

8.99 

13-35 

a 

8.27 

7.12 

"  +NaHStt.3H^ 

12.64 

15-53 

a 

8.67 

6.27 

NaHSu.3H^ 

15   26 

16.90 

"    +NaHSu.3HdO 

9.68 

4.74 

i< 

15-97 

13 .  83       NaHSu.3HtO 

11.74 

3.49 

« 

18.89 

8.41 

II 

15   62 

2.34 

If 

22.71 

5-65 

II 

18.36 

1.90 

"  +NatSu.6H/) 

26.88 

4.08 

"  +Na|Su.6H/> 

18.07 

1.67 

NatSu.6H^ 

26.50 

2.38 

Na|Su.6H^ 

17.87 

0.94 

<i 

26.11 

0.85 

« 

17.64 

•  .  • 

25.87 

0 

If 

Results  at  50". 

Results  at 

75". 

0 

19.27 

H«Su« 

0 

37.64 

B^ 

5. 95 

22.90 

u 

8.22 

40.38 

U 

1025 

25.33 

« 

13  14 

42.50 

CI 

15 -49 

28.73 

« 

16.93 

44.38 

II 

19.65 

31.73 

"    +NaHSu 

19.56 

45-98 

«    +NaHS« 

20.72 

26.51 

NaHSu 

21.88 

35.60 

NaHSit 

22.53 

18.44 

24.30 

26.82 

II 

25.  S3 

13.09 

29-45 

15.28 

II 

28.28 

9.46 

36.11 

7.79 

II 

30.48 

7.38 

41.26 

4.93 

II 

37.33 

4.20 

"      +NatSu.6H^ 

45.27 

4 

"  +Na«Su.H^ 

36.85 

3.'88 

NatSu.6H|0 

45  36 

3-17 

NatStt.H^ 

36.67 

2.66 

M 

45-93 

1.23 

M 

36.43 

0 

U 

46.42 

0 

« 

The  following  double  and  triple  points 

were  located: 

t 

#• 

Gms.  per  100  Gms.  Sat.  Sol. 

SnKH  Pk««- 

V    • 

Na«Su.                      HtSu. 

MMmmf^0m 

34.9 

• 

30.8                       5.6 

NaHSu.3H^+NaHSu+NatS«.6H^ 

37.8 

19.6                     25.46 

NaHSu.3H/)+NaHStt+H|Sa 

38.7 

22.47                  16.44 

NaHSu.3H,0+NaHSa 

63.4 

42.92                    3.64 

.  Na,Su.6H,0+Na,S 

u.HiQ+NaHSa 

64.9 

45-43 

Na«Su.6Hs0+Na,S 

U.H1O 

In  the  above  tables  the  abbreviation  Su  is  used  for  (CHs)2(C00)a. 
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SODIUM  SULFATE 


SODIUM  SULFATE  Na,S04. 

Solubility  in  Water. 

(Mulder;  LOwd,  1851;  TQden  and  Shenstone,  i883;'£taid,  1894;  Funk,  zgooa;  Berkeley,  1904.) 


Gms.  Na^O«  per 
TOO  Gms. 


O 

S 
10 

IS 
20 

2S 
27 

30 
31 
32 


Solution 

4.76 
6.0 

8.3 

11.8 
16.3 

C2S-6 
29.0 
30.6 

3^-3 


.1 


32.7s  33-6 
33  33-6 
35  33-4 
40        32.8 


Water. 

S-o 

6.4 
9.0 

13-4 
19.4 

28.0 

34  o 
40.8 
44  *o  •  >  • 
47 -8  •  •  • 
50.65  3. II 
50 . 6  ... 
50 . 2 
48.8  3.01 


Solid 
Phase. 


t«». 


Mols. 

raaSO«per 

liter  (§0. 

0.31   Na^SOj.ioHiO    50 

"  60 


0.631 


I   32 


2.63 


ft 


Na^SOi 


80 
100 
120 
140 
160 
230 
O 

c 
10 

IS 
ao 

as 


Cms.  NasSQ*  per 
100  Gms. 


Solution. 

31-8 
31.2 

30 -4 
29.8 

29s 
29.6 

30 -7 

317 
16.3 

19.4 

23.1 

27.0 

30.6 

34-6 


Water. 
46.7 

4S-3 


7 
S 
9S 


43 

42 
41 
42 

44-2S 
46.4 

19s 

M 

30 

37 

44 
S3 


Mols. 
NasSQAper 
Liter  (B.). 

2.92 
2.83 
2.69 
2.60 


Solid 
Phase. 

Na^O« 


Ka^50i.7B«0 

M 


The  very  carefully  determined  values  of  Berkeley  are  as  follows: 


0.70 

10.25 

IS -65 

20.3s 
24.90 

27.65 

30.20 

31.9s 


J|Of 

Sot.  Sol. 


Gms. 
"JS^li?  Solid  Phase. 


1.0432 
1.0802 

1.1150 
1.1546 
1.2067 


HaO. 

4- 71  NaiS04.xoH/)     32. 5  tr. pt. 


Gms. 
df  of      NaflS04  per 
Sat.  Sol.    100  Gms. 
H|0. 


Solid  Phase. 


9.21 
14.07 

•    •    • 

27.67 
1.2459  34.05 
I . 2894  41 . 78 

1.3230     4798 


(( 


It 


« 


(( 


tt 


u 


l€ 


33.5 
38.15 
44.85 
60.10 

7S.OS 
89.85 

101.9* 

•  B.  pt. 


1.3307  49.39 

1.3229  48.47 

I. 3136  47.49 

I. 2918  45.22 

1.2728  43.59 

I. 2571  42.67 

I . 2450  42 . 18 


Na«SO«.xoHdO+NasS04 
NatS04 


ff 


(1 


fi 


M 


H 


«l 


The  following  additional  data  at  high  temperatures,  determined  by  the  sealed 
tube  method,  are  given  by  Wuite  (19 13-14). 


f. 

MoL 
Percent 
Na«S04. 

Gms. 

Na,S04per 

100  Gms. 

HiO. 

Solid  Phase. 

f. 

Mol. 
Percent 
Na«SO«. 

Gms. 

NasS04pei 

xoo  Gms. 

HfO. 

Sofid  Phase. 

62 

S.39 

44.92 

NaflS04  (rhmnhic) 

208 

S.39 

44.92 

NftflSOi  (rhombic) 

70 

S.27 

43.87 

It 

II 

23s    < 

tr.pt. 

•    •    • 

"  +monoclinio 

80 

5. 18 

43.07 

tt 

If 

241 

5-39 

44.92 

NatS04  (monoclinic) 

120 

S.04 

41.84 

(« 

If 

250 

S.04 

41.84 

i<             II 

190 

S.255 

43.74 

M 

ff 

279 

4.12 

33.84 

If             ff 

192 

S.27 

43.87 

It 

If 

319 

2.56 

20.71 

tf             ff 

Supersolubilitv  curves  for  the  ice  phase,  Na2S04.7HsO  phase  and  Na^SOi  phase 
were  determinecf  by  Hartley,  Jones  and  Hutchinson  (1908)  by  agitating  mixtures 
of  sodium  sulfate  and  water  contained  in  sealed  tubes,  and  notmg  the  points  at 
which  spontaneous  crystallization  occurred  while  the  tubes  were  gradually  cooled. 
The  effect  of  mechanical  friction,  produced  by  bits  of  glass,  garnet,  etc.,  was  also 
studied. 
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SODIUM  SULFATE 

Solubility  of  Mixtures  of  Sodium  Sulfate  and  Magnesium  Sulfatb 

IN  Water  (Astrakanitb)  NasMg(S04)24H|0. 

(Roaseboom,  1887, 1888.) 


33 

345 

30 

35 

47 

32 

245 
30 
35 
18.5 

33 

245 
30 

35 


Mob. 

Mob. 

KaaSQA. 

3 

3 
3 
3 

3 

3 

3 

4 
4 

3 

3 

3 
2 

I 


per  100 
H«0. 


•95 

4- 

■45 

3^ 

•59 

3- 

•71 

3^ 

.6 

3- 

•95 

4- 

•45 

3- 

■58 

3. 

•3 

3. 

.41 

4- 

■85 

4- 

.68 

4- 

•3 

5- 

•73 

5- 

MgSQi. 
70 

68 

59 

71 
6 

70 
63 

91 
76 

27 

63 
76 

31 
88 


Gmna  per  xoo 
Grama  ^HaO. 

NaaS04.        MgSOt. 


Solid 


23 
27 

28 

29 

28 

23 
27 

36 

33 
43 
35 
32 

25 
23 


3 
2 

4 
4 
4 

3 

2 

I 

9 
o 

3 

5 
9 


31 
24 
24 
24 
24 

31 
24 

19 
18 

45 
48 

50 
55 
59 


4 
6 

I 

8 

I 

4 

3 

I 

44 
5 
9 

3 

o 

4 


Afltzikuiite 


M 

«• 

M 
M 


Aslnkaiiite  +  Na^SOb 


M 


AatnkMute + M«SQb 


u 


Solubility  of  Mixtures  of  Sodium  Sulfate,  Potassium  Chloride, 

Potassium  Sulfate,  etc.,  in  Water. 

(Meyerhoffer  and  Saunden,  1899.) 


Sp.  Gr.  of 
SolutioDS. 


Mob.  per  1000  Mob.  H3O. 


*4.4 
0.2 

-  0.4 
16.3 
24.8 

♦16.3 

24.5 

0.3 
35.0 

♦17.9 

♦30.1 

-  21.4 

-23-7 

-  10.9 

-  3 

-  3 
"14 

-14 
-33.3 


1.2484 

«  •  • 

1.3625 

•  •  • 

I . 2034 
I . 2474 
1.2890 


SO4 
5-42 

3. 35 

3.59 
4.72 

4.37 
16.29 

14.45 

2.75 

2.94 

13.84 

50- 41 


1.45 
16.25 

16.24 

1-39 

1.39 
0.41 


14.39  51.83  60.8 

12.78  50.93  60.36 

16.38  40.75  53.54 

17.58  50.56  63.42 

20.00  48.36  64.01 

9.16  61.06  53.93 

9.90  58.46  53.91 

25. 77  17.93  40.95 

36.20  L4.80  48.06 

0.0  62.57  48.70 

10.08  40.33  0.0 


SdUd  Phase. 

K«Na(S04)rfNasS04.ioHaCH- 
KCl+Naa 

NaaS04.ioHaO+Ra+Naa 

NaaS04.xoH3CH-Ka+KaNa(SQJt 

K«Na(SO«)x+Ka+Naa 

K4Na(S04)d-Ka+Naa 

K4Na(S04)d-Naa-t-NaaS04.ioa«O-K 
Na8SO« 

KsNa(S04)rl-NaCl+NaaS0« 
K«Na(S0«)rfKCl+KaS04 

K4Na(S04)s+Ka+KaS04 

Na3SO«.xoHsO+NaaSO«+Naa 

KsNa(S04)s+NaaSO«.ioHsO+N«^SQi 


10.51 
30.68 
10.03 
10.03 

25.59 

25 -59 
15- 15 


46.61  46.36  Naa.9HaO+NaaSQ«.zoHsO 

39.58  50.09  NaCLaHsO+Ka 

29.23  Ka+K2S0« 

6. 21  ...  K3Na(S04)s+NatSQ«.xoHsO 

6. 21  ...  K3Na(S04)fl+KaS04 

8.78  32.94  K«Na(SQ«)rl-NaaSO«.ioHsO+Ka 

8.78  32.94  K»Na(S04)d-KiS04+KCf 

44.20  58.97  Na8SO«.zoHaO+KCI+Naa.aH^ 


*  Indicates  tniositioa  points. 
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Sqlubilitt  OF  Sodium  Sulfate  in  Aqubous  Sc».unoNs  of  Sodium 

ACBTATB  AT  2$^. 
<Fox.  1909.) 


Gms.  per  100  Gma.  Sat.Sol. 
CH«COONa.        Na,S04. 

o  21.9 

4.10  17   72 

7.71  16.48 


Solid  Phase. 
NaiSQ|.zoH^ 


(I 


i« 


Gma.  per  100  Gms.  Sat.  Sol. 

CHsCOONa.  Na^oT 

12.58  13.50 

16.26  11.50 

20.68  8«io 


Solid  Phase. 
NaiS04.xoH^ 


M 


M 


SOLUBILITT  OF  SODIUM  SULFATE  IN  AqUEOUS  SODIUM  ChLORIDB  AT   15^. 


Gms.  per  100  Gms.  Sat.  Sol. 


NaCl. 

Na.S04. 

S-42 

7.86 

ii-S* 

5-87 

15-97 

S-23 

((SchieinemakeiB  and  de  Baat,  1909.) 

.  ,. .  -.  Gma.  per  100  Gms.  Sat.  Sol. 

Sohd  Phase. 

NaiS04.ioHdO 
(I 

M 


'  NaCl. 

Na,S04. 

oaua  rixuB. 

21.03 

5.26 

NatS04.xoH^ 

23-39 

564 

"  +Naa 

25.21 

2.26 

NaQ 

Solubility  of  Sodium  Sulfate  in  Aqueous  Solutions  of  Sodium 
Chloride  at  Different  Temperatures. 

(Seidell,  1902.) 


Results  at  lo^. 

Results  at  21 

.5^ 

Results  at  27^ 

Sp.  Gr. 

of 

Gms.  per  xoo  Gma. 

Sp.  Gr. 

of 

Solutions. 

Gms.  per 
H2C 

xoo  Gms. 

Sp.  Gr. 

of 
SohitioDS. 

Gms.  per  xoo  Gms. 

hJo. 

SolutlQoa.    NaQ. 

NaiSO«. 

'NaQ. 

NaaSO«.^ 

KaQ.      Na^Qft. 

Z.080 

0.0 

9.14 

Z.164 

0.0 

21.33 

1.228 

0.0        31    10 

1.083 

4.28 

6.42 

1. 169 

9  05 

15.48 

1.230 

2.66    28.73 

I.IOtf 

9.60 

4.76 

1. 199 

17.48 

13-73 

1.230 

5.29      27.17 

1.150 

15   65 

3-99 

1. 214 

20.41 

13.62 

1-235 

7.90      26.02 

1. 164 

21.82 

3-97 

1-243 

26.01 

15-05 

1 259 

16.13      04.83 

1. 192 

28.13 

415 

1.244 

26.53 

14.44 

1-253 

18.91      21.39 

1.207 

30.11 

4-34 

1.244 

27.74 

13-39 

1.249 

19.64      20.11 

1. 217 

32.27 

4-59 

1.244 

31    25 

10.64 

1.245 

20.77      19-29 

1-223 

33-76 

4.75 

1-243 

1-245 
1. 219 

1. 2X2 
1. 197 

31.80 
32.10 

33-69 
34.08 

35  -46 

10.28 

8.43 

4.73 
2.77 

0.00 

1.238 

32.33      9  53 

Results  at  30^ 

Results  at  33**. 

Results  at  35®, 

8p.  Gr. 
of 

Gms.  per  xoo  Gms. 
HaO. 

Sp.  Gr. 

of 

Solutions. 

Gms.  per  xoo  Gms. 
H«0. 

Sp.  Gr. 

of 
Solutions. 

Gms.  per  xoo  Gms* 
%0. 

Solutifloa. 

NaQ. 

Na9SO«. 

iJaQ. 

NaaSO;. 

Kaa.         NasSd . 

1. 281 

0.0 

39  70 

1.329 

0.0 

48.48 

1-324 

0.0        47.94 

1.282 

2.45 

38-25 

I   323 

1.22 

46.49 

1-314 

2.14    43-75 

1.284 

5.61 

36.50 

1. 318 

1.99 

45.16 

1.256 

13.57    26.26 

1.290 

7.91 

35  96 

1-315 

2.64 

44.09 

1.238 

18.78    19.74 

1.276 

10.61 

31  64 

1.309 

3-47 

42.61 

1. 231 

31.91      8.28 

1.270 

12.36 

29.87 

1.265 

12.14 

29.32 

I -193 

35.63     0.00 

1.258 

15-65 

25.02 

1.237 

21.87 

16.83 

1.249 

18.44 

21.30 

1-234 

32.84 

8.76 

1.244 

20.66 

19.06 

1. 217 

33-99 

4  63 

1.236 

32-43 

9.06 

1.208 

34-77 

2.7s 
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Solubility  of  Sodium  Sulfate  in  Aqueous  Solutions  or  Sodium 

Chloride  at  25**. 

(Camerao,  Bdl  and  Robinaon,  2907.) 


dnd    ^ 

riiis.perioj 

sums,  u^ 

'    Solid  Phase. 

Sat.SoL 

lims.  per  lo 

»liIIlS.t]^. 

Solid  Phaie. 

Sat.  Sol.  " 

NaQ. 

Na«S04. 

Naa. 

Nii«SO«.  ^ 

I. 2173 

2.96 

26.60 

NaiS04.ioHdO 

I . 2429 

26.54 

12.64 

Na.SQ. 

I. 2162 

5.79 

24.32 

<4 

I . 2438 

31.06 

9.98 

<i 

I. 2150 

9.90 

21.41  . 

«l 

I. 2451 

32.41 

9.93 

w 

1.227s 

13- 43 

19.62 

U 

I . 2453 

33 

9.84 

"  +Naa 

1.2385 

IS. 82 

19.64 

M 

1.2309 

33.81 

6.66 

NaQ 

I.2S7I 

19.13 

20.73 

"  +Na,S04 

I. 2162 

34- 60 

3.38 

« 

I . 2476 

23.22 

16.28 

Na,S04 

X.2002 

35.80 

0 

a 

Data  are  also  given  for  the  system  sodium  sulfate,  sodiimi  chloride,  calcium 
sulfate  and  water  at  25**. 

Solubility  of  Sodium  Sulfate  in  Aqueous  Solutions  of  Sodium 

Hydroxide  at  25^ 

(D'/fiu  and  Schieiner,  19x0.) 
Moll,  per  1000  Gma.  Sat.  Sd.  ,.  i. ,  «.^  Mols.  per  xooo  Gma.  Sat.  Sol. 


(NaOH),. 

Na«S04.  ' 

Solid  Phase. 

(NaOH),. 

Na«S04. 

Solid  PhaK. 

0.074 

1. 41 

NaiS04.xoHdO 

2.82 

0.24 

Na.SQ. 

0.70 

1.08 

i« 

3.52 

0.126 

M 

1.47 

0.90 

"  +Na,S04 

S.83 

0.013 

U 

2.02 

0.59 

Na^4 

6.62 

0 

NaDH3^ 

Solubility  of  Sodium  Sulfate  in  Aqueous  Solutions  of  Sulfuric 

Acid  at  25*. 
(D'Ans,  1906;  1909c;  1913.) 


Mols.  per 

xooo  Gms. 

Mob.  per 

xooo  Gms. 

Sol. 

Solid  Phaae. 

Sol. 

Solid  Phase. 

H,S04. 

NatS04. 

SOt, 

Na,S0«. 

0 

X.541 

NatS04.ioH^ 

8.70 

0.076 

NaH,(SO«)^H^ 

0.286 

1.671 

«« 

8.86 

0.156 

II 

0.338 

1.742 

<( 

8.93 

0.273 

II 

0.60 

1.85 

<i 

8.84 

0.527 

'*    (unstable) 

0.763 

2 

i« 

8.70 

0.808 

II                   M 

0.884 

2.256 

+Na^4 

8.62 

0.844 

II                  M 

0.423 

0.77 

NaHS04.H^ 

8.61 

0.899 

II 

0.496 

0.47 

« 

8.87 

0.445 

I"  +Na,S0«4lB.SQ. 

1.666 

2.437 

Na,S04+Na|H(S0«)s 

8.93 

0.437 

Na,SQ..4iH.S0< 

1.576 

2.363 

"  +Na«H(S04),.H,0 

9.08 

0.394 

II 

2. 611 

2.091 

NaJI(S04),+      " 

9- 36 

0.425 

"  +NaHSA 

5-91* 

0.409 

NaHSO« 

9.18 

0.567 

NaHSA 

6.30 

0.332 

tt 

9.42 

0.728 

II 

6.64 

0.297 

"  +NaH.(S04),.H,0 

9.48 

0.76 

M 

6.90 

0.173 

NaH.(S04)s.H^ 

9.48 

0.953 

"      +? 

7.36 

0.071 

41 

9.85 

0.787 

? 

7.74 

0.047 

t( 

9.98 

0.908 

? 

8.12 

0.037 

II 

9.77 

1.03 

wi*«»ml*Li 

8.40 

0.046 

M 

XO.16 
10.78 

0.797 
0.302 

*  From  this  point  on  the  figures  in  this  column  are  Mols.SQi  »  HtS04  +  SO$. 

100  cc.  sat.  solution  of  NasSO«  in  absolute  HsSOi  contain  29.99  ems.  NasS04 
and  the  molecular  compound  which  is  formed  contains  8  mols.  HsSOi  per  i  mol. 
Na«S04  and  melts  at  about  40**.  (Bergios.  19x0.) 

Aqueous  H«S04  containing  0.51  mol.  per  liter  dissolve  2.238  mols.  NatSOi  per 
liter  at  25**;  Aq.  HsSOi  of  0.779  i^ol.  per  liter  dissolves  2.465  mols.  NaiSO^  at  the 
same  temperature.  (Has,  i9xz-ia0 
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^.? 

«( 
«i 
it 
it 
it 
tt 
it 

a 

u 
it 
it 

36 

it 
it 
« 
«( 
tt 

45 
« 


SOLUBILITT  OF  SODIUM 


CoDcentA- 

tioaof 
Akohcrfin 

Wt.  %. 

o 

9.2 
19.4 
39.7 

58.9 
72 

o 

IX. 2 
20.6 
30.2 

O 
10.6 
24 

54 

o 

8.8 
12.8 
17.9 
18. 1 
28.9 

48.7 
•o 

9 

14. 5 
20.6 

31 


Sulfate  in  Aqueous  Ethyl  Alcohol. 

(de  Bruyn,  2900.) 


Gibs.  Na|S04 
per  100  Gms. 
Aq.  Akobol. 

Gms. 

per  xoo  Gms.  Solutioii. 

A. 

Soad  Phase. 

'h/). 

C^HcOH. 

Na,S04. 

12.7 

88.7 

0 

II-3 

Na«S04.xoH^ 

6.7 

85.1 

8.6 

6.3 

« 

2.6 

78.6 

18.9 

2.5 

11 

O.S 

60 

39.5 

OS 

M 

0.1 

41. 1 

58.8 

O.I 

l< 

0 

28 

72 

0 

U 

37-4 

72.8 

0 

27.2 

Na^4.7H^ 

16.3 

76. 5 

9.5 

14 

tt 

7 

74.3 

19.2 

6.5 

1* 

2 

68.4 

29.6 

2 

M 

28.2 

78.1 

0 

21.9 

Na«S04.ioH^ 

13.9 

78.5 

9.3 

12.2 

II 

4.5 

72.8 

22.9 

4.3 

M 

0.4 

45-6 

54 

0.4 

"  +Na,SO, 

49-3 

67 

0 

33 

NmSO. 

29.2 

70.6 

6.8 

22.6 

i< 

22.4 

71.2 

10. 5 

18.3 

<i 

15.4 

71. 1 

15.5 

13-4 

M 

15. 3 

71 

15.7 

13.3 

M 

5-4 

66.5 

28.4 

51 

« 

0.8 

50.9 

48.3 

0.8 

<l 

47.9 

67.6 

0 

32.4 

M 

27.5 

713 

71 

21.6 

U 

19.2 

71.8 

12. 1 

16. 1 

M 

12.3 

70.6 

18.4 

10 

U 

5.1 

65.6 

29. 5 

4.9 

M 

'The  following  additional  determinations  at  25"  afe  given  by  Schreinemakers 
and  de  Baat  (1909): 

63.41  34-  84  1 .  75  Na«S04.ioHtO 

49  50.5  0.5 

46.6  S3  0.4  "  +Na^4 

34-9  64.95  o.is  N««S04 


Between  certain  concentrations  of  the  aqueous  alcohol  the  liquid  separates  into 
two  layers.    The  following  results  were  obtained  at  25**,  36**  and  45**: 


l:^ 

upper  Layer. 

Lower  Layer. 

w    • 

Gms.  H«0. 

Gm8.CsHcOH. 

Gms.Na^S04. 

Gms.HiO. 

Gms.CsHsOH. 

Gms.NasSO«. 

25 

66-5 

27 -3 

6.2 

67.4 

51 

27  5 

it 

68.1 

23  9 

8.0 

68.5 

6.0 

2SS 

tt 

68.3 

23.1 

8.6 

68.3 

66.6 

6.7 

25.0 

36 

•     •     ■ 

•    •    ■ 

•    •   . 

4.1 

29 -3 

tt 

57-7 

38.4 

3-9 

•    •    • 

•      •      • 

•  •  • 

it 

65.0 

28.3 

6.7 

6S.S 

5-9 

25 -3 

it 

68.1 

21.2 

10.7 

68.9 

9.4 

31.7 

45 

61.8 

32.9 

5-3 

•  •  • 

•  •  • 

•     •     • 

i( 

65.8 

25-3 

8.9 

68.4 

8.8 

22.8 

tt 

66.0 

aA.o 

10. 0 

68.6 

10. 1 

21.3 

Data  for  equilibrium  in  the  system  NaiSO*  +  NaCl  +  CiHjOH  +  HtO  at  is**, 
35**  and  35**  are  given  by  Schreinemakers  and  de  Baat  (1909),  and  Schreinemakers 
{1910). 
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Solubility  of  Sodium  Sulfatb  in  Aqueous  Propyl  Alcohol  at  20^. 

(Linebuser,  1892.) 


Gms.  CsHtOH 
per  zoo  Cms. 
Akohd-Water 
Mixture. 

42.20 

49-77 

55-65 


Gnu.  NaaSOi 

gr  100 
ms.  Sat. 
S<dutian. 

1.99 

IIS 
0.72 


Cms.  CsHtOH 
per  100  Cms. 
Alcohol-Water 
Mixture. 

56  57 
60.64 

62.81 


Cms.  Na^SOlA 

Sir  100 
ms.  Sat. 
SolutioQ. 

o-SS 
0.44 

0.38 


100  gms.  HsO  dissolve  183.7  gms.  sugar  +  30.5  gms.  NaiSO^  at  31.25°,  or  100 

gms.  sat.  solution  contain  ^2.2  gms.  sugar  +  9*6  gms.  Na«S04.  (Kdhler.  1897.) 

100  gms.  95%  formic  acid  dissolve  16.5  gms.  NatSOi  at  19^.  (Aacfaan,  19x3.) 

Solubility  of  Sodium  Sulfate  in  an  Aqueous  Solution  of  Urea. 

(LSireiilieix,  1895.) 


Solvent. 


100  gms.  HsO+i2  gms.  urea 


a 


a 


II 
a 


II 


a 


ts 


(( 


tt 


tt 
(( 


r. 

20.86 
24.83 
28.32 
29.83 
31.90 

34.8s 
39  92 


Gms. 

Na«S0«per 

xooGms. 

Sat.  Sd. 

22.36 
21.21 
26.50 
28.23 

•    •    • 

27.73 
27.19 


The  Corresponding  Fig- 
ure for  the  Sotubuity 
of  NatSa  in  Pure  Water 
Was  Found  to  be: 

•  •    • 

21.62 
26.48 

•  •    • 

32.34 
33.09 
32.58 

Fusion-point  data  for  NasSO^  +  KCl  are  given  by  Sackur  (191 1 -12).  Results 
for  NatSOi  +  SrSO^  are  given  by  Calcagni  (I9l2-I9i2a).  Results  for  NaiSO« 
+  NajWO*  are  given  by  Boeke  (1907). 

SODIUM  BiSULFATB  NaHS04.     (See  also  last  table,  p.  670.) 

100  gms.  HiO  dissolve  3a  gms.  NaHSOi  at  16**.  (Aschan.  1913.) 

100 gms.  HtO  dissolve  28.6  gms.  NaHSO^  at  25°  and  50 gms.  at  100*".  (U. S. P.  vin.) 
100  gms.  95  per  cent  alcohol  dissolve  about  i.Agms.  NaHSO^at  2^®.  (U.S. P.  VIII.) 
I  bo  gms.  95%  formic  acid  dissolve  30  gms.  NaHSOi  at  19.3^.         (Aschan.  X9X3.) 

SODIUM  SUUIDE  NatS.9H20. 


Solubility  in 

Watkr. 

(Parravano 

isd  Foraaini,  1907.) 

Gms.  NaiS 

Gms-NaiS 

f. 

per  100  Gms. 
Sat.  Sol. 

Solid  Phast. 

«.. 

per  100  Cms. 
Sat  Sol. 

Solid  Phaae. 

—  lOEutec.    9.34 

NaaS.9H/)+Ioe 

60 

29.92 

Na.S.s|H/) 

+  10 

13-36 

Na|S.9H^ 

70 

31-38 

II 

IS 

14.36 

II 

80 

33-95 

II 

18 

15.30 

II 

90 

37.20 

11 

22 

16.20 

II 

48 

tl.  pt.             .  .  . 

Na,S.9H|0+Na«S.6Q^ 

28 

17-73 

II 

SO 

26.7 

Na,S.6H|0 

32 

19.09 

11 

60 

28.1 

II 

37 

20.98 

<i 

70 

30.22 

II 

45 

24.19 

II 

80 

32.9s 

II 

48.9  tr. 

pt.     . . . 

"  +Nt,S.sJH,0 

90 

36.42 

II 

50 

28.48 

N«,S.sJH^ 

91. 

5  tr.  pt.     ... 

"  +Na«S.s|H^ 

Fusion-point  data  for  NatS  +  S  are  given  by  Thomas  and  Rule  (19 17). 


SODIUM  Antimony  SULFIDE.    See  Sodium  Suifoantimonate,  p.  627. 
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Solubility  in  Water. 

(Hartley  and  Barrett,  2909.) 


+ 


r. 

Gms-Na^ 
per  100  Gms. 

Solid  Phase. 

r. 

Giii8.Na^ 

per  xoo  Gott. 

HsO. 

Solid  Phase. 

0.76 

2.15 

Ice 

18.2 

25-31 

Na.SOb.7Hrf) 

1.37 

4.21 

M 

23. S 

29.92 

*'     (unstabk) 

1.96 

6.24 

M 

29 

34.99 

M                     M 

2.77 
3.5* 

9.44 

M 

37.2 

44.08 

t(                     «l 

12.48 

"    +Na,SQ,.7H^ 

2I.6t 

... 

"     +Na,SO^ 

4.5 

17.91 

Ice  (unstable) 

37 

28.04 

NatSQ, 

1.9 

1309 

Na^SCVrHrf) 

47 

28.13 

11 

2 

14.82 

u 

55.6 

28.21 

u 

5-9 

17.61 

M 

59.8 

28.76 

u 

10.6 

20.01 

M 

*  Eutec. 

84 

ttr.pt. 

28.26 

M 

Oxidation  was  prevented  by  preparing  the  material  and  making  the  solubility 
determinations  in  an  atmosphere  of  hydrogen. 
Supersolubility  curves  for  the  salt  are  also  given. 
The  Sp.  Gr.  of  the  sat.  solution  at  15**  is  1.21.  ((heeniah  and  Smith,  1901 J 

SODIUM  HydroSUUm  NatSs04. 


r. 

per  xoo  Cms. 

Hrf). 

0. 

107 

0.394 

I. 

10 

4 

2. 

21 

9 

3- 

15 

13 

4. 

17 

17 

Solid 
Phase. 

r. 

C;ms.Na|S|04 

per  xooGma. 

Hrf). 

Solid  Phase. 

Ice 

—  4.58  Eutec. 

19 

Ice+NaiSrf>4.2Hrf) 

u 

+  20 

22  (±5%  error) 

Na,Srf)4.aH|0 

<l 

52  tr.  pt. 

27.8 

"  +NaAOi 

tl 

20 

24.1 

Na,Srf)4  (unstable) 

« 


The  pure  sample  was  prepared  by  salting  out  the  commercial  product  with 
NaCl.  It  is  very  easily  oxidized  to  NasSiOt  and  must  be  kept  in  an  indifferent 
atmosphere  or  a  vacuum.  A  special  apparatus  was  required  for  the  freezing-point 
determinations  (ice  curve)  and  for  the  solubility  determinations.  Great  dimculty 
was  experienced  in  obtaining  concordant  results  with  a  given  sample  of  NaiSiOt. 


SODIUM  SULFONATES 


Salt. 


SOLUBILITT  IN  WATBR. 


Fonnula. 


Sodium: 
2.5  Diiodobenzene  Sulfonate  C6HiItS0fe.Na 


Gms. 
^«     Anhydrous 
*  '  Salt  per  xoo 
Gms.  H|0. 


Authority. 


3.4 

fi  Naphtlialene  Sulfonate 


2  Phenathrene  Sulfonate 

3  <«  it 

10  « 

Phenol  Sulfonate 

u 

*  du^  X.019. 


C6HiItS(XNa.HtO 
CiaH7.S0kNa 


(( 


Ci4H»SOkNa.iHtO 
Ci4Hi>S0iNa.H,0 
C14Ht.SOkNa.2HtO 
C6H4(OH)SOiC^a.2HtO  15 

t  <{u  >■  1.067. 


22.5     6 .  82  (Boyle,  1909.) 

22.5    3.47 

23.9     6.04  (Fischer.  Z906.)     • 

25         5  87*   (Witt,i9iS.) 

20         0.42  (Sandquist,  19x2.) 

20         I.I  " 

20         1 . 6 1  " 

14 .  7T  (Greenish  ft  Smith/oz.) 

19. 2^  (Seidell,  29x0.) 
t  i»  - 1.079 


Solubility  op  Sodium  fi  Naphthalene  Sulfonate  in  Aqueous  Hydro- 
chloric Acid  at  23. 9^     (Fischer  1906.) 

Noxmality  of  Aq.  HCl.  i.oi».  a  f».  ^n.  5»* 

G1ns.C10H7.SO1Naper100gms.Aq.HCl  6.47        5-35       4x3        2.4a 
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SOLUBILITT  OF  SODIUM  PHBNOL.  SuLFONATB  IN  AqUBOUS  AlCOHOL  AT  25^ 

(SddeU.  191a) 
Cms.  CAiQBi-   Wt.  Per  ocDt 


Wt.  Per  cent 
Solvait. 

o(=HiO) 
10 
ao 
30 
40 

59 


d«i  of 
SatSoL 


S0hNa.3H^Der      Q|H|OHin 
zoo  Gms.  Sat.  Sol.        doive 


1.079 
1.054 
1.030 
1.004 
0.977 

O.05O_ 


19.38 
17.4 

13.6 
II. 7 


Iveat. 
60 


Sat.  Sol. 


70 

So 

90 

95 

9.7  100 

In^the  100  per  cent  CTtHfOH  solution,  the  solid  phase,  CeHiCOH)  S0tNa.2HA 
became  opaque. 

100  gms.  HsO  dissolve  18.25  gms.  CtH4(OH)SOtNa.2HsO  at  I4.8^  du^t  of  sat. 


0.919 
0.886 
0.852 
0.820 
6.810 
0.800 


Gma.  CA(OH> 
S0^a.2H^  per 
100  Gms.  Sat.  SoL 

75 

SI 
2.9 

I.Z 

0.8 

i-S 


sol.  »  1.0675. 

SODIUM  TABTRATI8 

Salt 


(Greeniah  and  Smith,  1901.) 


Solubility  in  Water. 

Formula. 


10 

10 

o 


Gms.  Salt 

per  100  Aathotity. 

Gms.  H^. 

39.73    (ScfaloMbecg,  1900) 

41 .  10  •* 

0.039  (Feoton,  Z89&) 


Sodium  NeutrallnactivePyrotartiate  CtH«0|.Nafl.6HtO 

«  Dcxtio  "  " 

Sodium  Dihydrozy  Tartrate  C4H«(\Nat.3HtO 

SODIUM  TELLUBATB  NaiTe04.2H|0. 

100  gms,  HiO  dissolve  0.^7  gm.  NaiTe04  at  i8%  and  2  gms.  at  I00^  Solid 
phase  NaiTe04.2HiO. 

100  gms.  HfO  dissolve  1.43  gms.  NaiTe04  at  i8%  and  2.5  gms.  at  50®.  Solid 
phase  NaiTe04.4HfO.  (Mylhia.  190x0 

SODIUM,  TmOSULFATB  NatSsO,.5H,0(I). 

Solubility  in  Water.      (Yoong  and  Buke,  1904. 1906.) 


Gms.Na^Oiper 

100  Gms.                Solid  Phase. 

Gms.Ni^Aper 

f> 

r. 

TOO  C 

'vaa.                     Solid  PhaiB. 

Sat.  Sol.    Water. 

^at.  Sol. 

Water.^ 

0 

33 . 40     50 . 1 5  Na^SAsHjOd) 

0 

60.47 

153      NaAO|.H^iD 

10 

37-37     S9-66  " 

10 

61.04 

156.7    " 

20 

41.20    70.07  " 

20 

62.11 

163.9   " 

25 

143.  IS   7S.90  " 

25 

62.73 

168.3   " 

3S 

47.71    91.24  " 

30 

63.  S6 

174.4  " 

4S 

55.33  123.87  " 

40 

65.22 

187.6   " 

48.17 

♦ "+NaAO|.aHrf)(D 

so 

66.82 

201.4   " 

0 

52.73   lll.6oNa,SA.2H,0(D 

S6.5* 

... 

...       "  +NaAOb 

10  A 

53.94  117. 10  " 

0 

46.14 

35 .  67  Na,SA.6HiOCUI  aad  IV) 

20 

55.15    122.68    " 

10 

51.66 

106.8   " 

25 

56.03    127.43    " 

13 

S4.96 

122        " 

30 

57.13    138.84   " 

14.35* 
14.3* 

1 

... 

...       "  +NaA0^.lHdO.(IV) 

40 

59.38   146.20   " 

... 

...       «  +NaACV7HdO(m> 

so 

62.28   165. II    " 

0 

S7.42 

134.8  NaiSA-rHiOaU) 

60 

65.68   191.30   " 

10 

58.28 

139.7  " 

66.5* 

"+NaAOi 

20 

59.28 

I4S-6  * 

0 

41.96     72.30NatSA.sH^li) 

25 

60.18 

151.1   " 

10 

45.25     82.65   " 

30 

60.78 

ISS    •• 

20 

49.38   97. SS  " 

40 

62.60 

167.4  " 

25 

52.15   108.98   " 

47.  s^ 

64.68 

183-1" 

30 

56.57   130.26  " 

48. 5* 

... 

...     r«  +NaACVHyO(IID 

30.2a 

* «+NatSA.4H/)(ID47.5 

64.78 

i83.9Na.SA.H^)(nD 

33.  S 

58.59  141.48  NaA0|4H/)(ID 

so 

65.3 

188.2   « 

36.2 

60.51   153.23   " 

SS 

66.45 

198. I   " 

36.6 

62.80  168.82    " 

60 

68.07 

213. I   " 

40.65 

;♦ «+Na.SA.HdO(II)  6l* 

•  »  ■ 

...       "+Na«SA 

•tr.pL 
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* 

SoLUBiLiTT  IN  WATER  {Continued), 


r. 

Gma.  NaAOi  per 
100  Gms. 

Solid  Phase. 

r. 

Gms.  Ni 
100 

"AOiPcr 
Gms. 

,  Solid  Phase. 

Sat.  Sol. 

Water. 

Sat.  Sol. 

Water. 

o 

5763 

136 

NaACVIHiOaV) 

30 

63.34 

172.80 

NaAO|.H^(V) 

lO 

53.49 

140.9 

» 

40 

64.75 

183.70 

II 

20 

59.57 

147.3 

M 

50 

66.58 

199.2 

n 

25 

60.35 

152.2 

55 

67.59 

208.5 

i( 

30 

61.03 

156.6 

43* 

•    •   • 

•    •    • 

"+NaACV|H^(V) 

40 

62.95 

169.9 

25 

64.21 

179.4 

NaAO|.*HiO(V) 

50 

65.45 

189.5 

40 

64.99 

185.6 

M 

55^ 

67.07 

203.7 

50 

66.02 

194.3 

11 

58* 

•    •    • 

«    •    ■ 

«  +Na«SA 

60 

67.4 

206.7 

II 

0 

57.63 

136 

Na,SA.aH|0(V) 

70 

69.06 

223.2 

II 

xo 

59.05 

144.2 

II 

70* 

«    •    • 

•    •    • 

«  +NaAO| 

20 

61.02 

156. 5 

M 

40 

67.4 

206.7 

NatSA 

25 

62.30 

165.3 

II 

50 

67.76 

210.2 

II 

30 

63.  56 

174.4 

II 

60 

68.48 

217.3 

i« 

35 

65.27 

188 

II 

70 

69.05 

223.1 

« 

27.5*    ... 

•  •  • 

"  +NatSA.H^  (V)  80 

69.86 

231.8 

M 

•tr.pt. 

The  authors  adopted  a  new  system  of  naming  the  hj^drates.  based  upon  their 
mutual  transition  relations.  These  transitions  occur  in  such  a  way  that  the 
members  of  one  group  undergo  transition  into  members  of  the  same  group  and 
not  into  members  of  another  group.  Those  hydrates  belonging  to  group  (I)  are 
called  primary  hydrates,  those  belonging  to  group  (II)  are  cal^  secondary  and 
those  belonging  to  the  (III),  (IV)  and  (V)  groups  are  called  tertiary,  quaternary 
and  quintary  respectively. 

Commercial  sodium  thiosulfate  b  the  primary  pentahydrate,  NasS20i.5HfO  (I). 

100  gms.  alcohol  dissolve  0.0025  K^-  NatSiOt  and  0.0034  gm.  NasSiOi-sHiO  at 
room  temperature.  (BOdtker,  1897.) 

100  gms.  alcohol  of  0.941  Sp.  Gr.  dissolve  33.3  gms.  sodium  thiosulfate  at  15.5**. 

Data  for  the  lowering  of  the  freezing-point  of  NasSiOi.5HiO  by  each  of  the  fol- 
lowing compounds:  urea,  glucose,  cane  sugar,  NaCl,  NaClOi,  NaNOt  and  NaaSOi 
are  given  by  Bautaric  (191 1). 


SODIUM  TUNQ8TATB  NasW04.2HiO. 

Solubility  in  Water. 


-s 

-4 
-3 

o 

+  3 
5 


Gms. 

NatWO«  . 

100  Gms. 

Solution. 

30.60 
31   87 

5  32. 9^ 
34.52 

36.54 
39.20 
41  02 


Mds. 
NaaWO« 

per 
100  Mols. 
HaO. 

2.70 
2.86 

3. 01 

3  23 
3-52 

3  95 
4.26 


(Funk,  x9ooa.) 


Solid 
Phase. 


NatW04.ioH«0 


Gms. 


Mols. 


NaaWO^per    Ni^^* 


xoo  Gms. 
Solution. 


-3-5 
+0:5 

18 

21 

43-5 
80.5 

icb 


41 
41 
42 
42 

43 
47 
49 


67 

73 
o 

27 

98 

65 
31 


xoo  Mols. 
HsO. 

4.37 

4.39 
4.40 

4.48 
4.81 

5-57 
5-95 


Solid 
Phase. 


NasWO«.sH«0 


Sp.  Gr.  of  sat.  solution  at  18^  =  i*573.    For  Sp.  Gr.  determinations  of  aqueous 
solutions  at  20^,  see  Pawlewski,  1900. 

Fusion-point  data  for  NaiWOi  +  WOi  are  given  by  Parravano  (1909). 
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SODIUM  URATE  CtHsN40|.Na. 

Solubility  in  Aqueous  Sodium  Chloride  at  37^ 


Gms.  Mols.  per  Liter. 

(d'Agostino,  19x0.) 
Gms.  Mols.  per  Liter. 

Gms.  Mols.  per  Liter. 
NaCl.           Cai«N40b.Na. 
O.05116         0.00050 
0.06667          0.00034 

o- 07363        0.00032 

0.08595          0.00026 

NaCL         C»H»N4Q,.Na. 
0                      0.00536 
0.00436         0.00340 
0.00532         0.00321 
0.00865         0.00256 

NaQ. 
0.01084 
0.01398 
0.02564 
0.04012 

C,H,N4QiNa. 
0.002II 

0.00172 
0.00102 
0.00054 

153 

NaVOb.sH^ 

30.2 

<( 

68.4 

M 

38.8 

NaVOb 

One  liter  of  HfO  dissolves  i  .5  gms.  sodium  urate  at  37®.      (Bechhold  and  Ziegfer,  19x0) 
One  liter  of  serum  dissolves  0.025  R"^*  sodium  urate  at  37^.         "  " 

SODIUM  MetaVANADAn  NaVOt. 

Solubility  in  Water. 

(MacAdam  and  Pierle,  z9xa.) 

*•■  °"G™'f^  S"""  P"-*-  *•■  ^^(S^^    Solid Ph«. 

25  21.10  NaVOb  25 

40  26.23  "  40 

60  32.97  "  60 

75  38.83  «  75 

Considerable  time  was  required  for  attainment  of  equilibrium.  The  two  solid 
phases  appear  to  exist  for  the  whole  rage  of  temperature  and  the  conditions  for 
the  transformation  of  one  into  the  other  were  not  ascertained. 

SODIUM  FluoZntCONATB  5NaF.ZrF«. 

100  gms.  HiO  dissolve  0.387  gm.  at  i8^  and  1.67  gms.  at  ico^     (Marignac,  xfl6x.) 

SPARTEINE  CuHmNi. 
Solubility  in  Water  and  in  Aqueous  Sodium  Carbonate  Solutions. 

(Valeur,  1917.) 

The  author  prepared  solutions  of  recently  distilled  colorless  sparteine  (a  « 
—2^46'  in  5  cm.  tube)  in  aqueous  5  per  cent  NaiCOt  and  determined  the  tem- 
perature at  which  clouding  occurred  in  each. 

r*  of  Gms.  CuHaN,  t*  of         Gms.  CuHmNs  t"  of         Gms.  CuH»Na 

Clouding.  per  100  cc.  Clouding.         per  xoo  oc.  Clouding.         per  xoo  oc 

23.4  2.1  33. s  1.5  47  0.9 

24  1-95  36.5  1-35  53  0.7s 

25  1.8  39.8  1.2  60.2  0.60 

28.6  1.65  43.5  1.05  72.5  0.4s 

A  saturated  solution  of  sparteine  in  water  was  prepared,  and  after  removing  the 
s6lid  phase  by  centrifugation,  the  amount  of  sparteine  in  the  saturated  solution  was 
determined  with  the  aid  of  the  data  in  the  above  table.  Enough  NatCOt  and 
HtO  to  yield  5  per  cent  NajCOi  were  added  and  the  temperature  of  clouding  ob- 
served and  compared  with  the  above  results.  The  average  of  these  determina- 
tions was  0.556  gm.  sparteine  per  100  cc.  sat.  solution  in  water  at  10.8**. 

« 

SPARTEINE  SULFATE  CiiHMN,.H,S04.5HsO. 

100  gms.  HsO  dissolve  about  200  gms.  sparteine  sulfate  at  15-20^. 
100  cc.  90%  alcohol  dissolve  about  20  gms.  sparteine  sulfate  at  15-20*. 

(Squire  and  Caines,  190s.) 

STEARIC  ACm  CHsCCHOieCOOH. 

100  gms.  H2O  dissolve  o.i  gm.  stearic  acid  at  37*. 

100  gms.  5%  aqueous  solution  of  bile  salts  dissolve  less  than  o.i  gm.  stearic  acid. 
100  gms.  5%  aq.  sol.  of  bile  salt  +  1%  lecithin  dissolve  0.2  gm.  stearic  add. 
In  the  same  solvents  there  is  dissolved  of  sodium  stearate,  0.1,  0.2*  and  0.7  gm. 
respectively.  (Moore,  Wilson  and  Hutdunson,  x9o9-} 
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Solubility  of  Stearic  Acid  in  Aqueous  Ethtl  Alcohol  at  25®. 

(Seidell,  19x0.) 

Wt.%  j^f        Gms-CnHMCOOH  Wt.%  j__*       Gms.CnHaC00H 

CAOH  cfrSi  periooGiM.  QHiOH  <urSi  per  100  Gms. 

insolvent.  J*t.  bol.  Sat.  Sol.  inSdTvcnt.  a»t.  bol.  Sat.  Sol. 

o  0-999  0.034  70  0.865  0.80 

30  0.967  0.04  80  0.841  1.63 

40  0.933  o.io  90  0.818  3.30 

so  0.911  0.18  95  0.807  555 


60  0.888  0.40  100  0.795  8.30 

100  cc. 
ssit  sol 

in       1 95.7      "  "  "      0.1246  "  "  "    ((Id =0.8265). 

Saturation  was  approached  from  above  without  constant  agitation.  (Emenon,  1907.) 


94.3  Vol.  %  C1H5OH  contain  0.0996  gm.  CmHjjCOOH  at  o*  (do  -0.8318). 
95.1      "  "  "      0.1139  "  "  "    (do=o.8287). 


Solubilitt  of  Stearic  Acid  in  Ethyl  Alcohol  at  Several  Temperatures. 

(Faldola,  19x0.) 


r. 

Cms.  CnHaCOOH  per  100  cc. 

of: 

Absolute  AlcoboL 

75%  Alcohol. 

50%  Alcohol. 

10 

0.9 

o.iS 

•    •    • 

20 

2 

•    «    • 

0.08  (23**) 

30 

45 

0.39 

O.IO 

40 

13.8 

0.77 

0.12 

100  cc.  sat.  solution  in  04.4  Vol.  %  CHiOH  ("methylated  alcohol"  of  rf  =■ 
0.8183)  contain  0.15  gm.  CnHuCOOH  at  +0.2**.  Saturation  was  approached 
from  above  without  constant  agitation.  CHehner  and  Mitchell,  1897.) 

Solubility  of  Stearic  Acid  in  Several  Solvents  at  25*. 

(Seidell,  xgxo.) 


Solvent. 

d  of  Solvent. 

j    of            vjins.  v^nnatv^uun 
Qm*  S.1              per  100  Gma. 
Sat.  Sol.                 Sat.f^\. 

Acetone 

<ii6=o.797 

0.815                    4,73 

Amyl  Alcohol  (iso) 

(^20  =  0. 817 

0.815                    9.43 

Amyl  Acetate 

4o=o.875 

0.867                  II. 19 

Carbon  Disulfide 

^5=  1.259 

I. 163                  19.20 

Carbon  Tetrachloride 

dn=  1.5^7 

1.465                  10.25 

Chloroform 

(^=1.476 

1.332              15- 54 

Ether  (abs.) 

rfn=o.7ii 

0.744              20.04 

Ethyl  Acetate 

(^=0.892 

0.895                7.36 

Nitrobenzene 

dis=  1,20s 

I . 199                I . 24 

Toluene 

<ii5= 0.872 

0.865              13-61 

Fusion-point  data  for  stearic 

\  acid  +  tristearin  and  for  stearic  acid  +  tri- 

stearin  +  palmitic  acid  are  given  by  Kremann  and  Kropsch  (1914). 

8TILBENE  CHsCHiCH.CfiH.. 

Freezing-point  data  for  mixtures  of  stilbene  and  p  dimethoxystilbene  are  given 
by  Pascal  and  Normand  (19 13). 

8TB0NTIUM  ACETATE  Sr(CH,COO),.}H^. 

Solubility  in  Water. 

(Osaka  and  Abe,  19x1.) 
*••      ^.S^S'So'.'         SoUdPh«e.  f.      ^.SSS!^!'   Solid  PI»«. 


0.05        30.93 

Sr(CH,C00),.4H/) 

25 

40.19 

Sr(CH,COO)«.|H^ 

5               39-91 

H 

3503 

38.82 

II 

10               43.61 

<l 

SO 

37-3S 

<i 

8.4tr,pt.43.i 

"  +Sr(CH,COO),.iHjO 

70 

36.24 

fi 

8               43.5 

Sr(CHsCOO),.|H/) 

80 

36.10 

i« 

10               42.95 

If 

90 

36.24 

M 

IS          41.90 

M 

97 

36.36 

« 

I 


I 
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aTBONTIUM  BENZOATI  Sr(C7H»Qs)t.HsO. 

Solubility  in  Water. 

(Pajetta,  1906.) 
*••  IS.7'.  24.7*.  31.4*.  40-9*- 

Gms.  Sr(C7HiQi)t  per  100  Gms.  Solution    5.31        5.4       5.56       5.77 

STRONTIUM  BBOMATI  Sr(BiO,)i. 

One  liter  of  aqueous  solution  contains  0.9  Urn,  molecules  or  309  gms.  Sr(BiOi)i 
at  I8^  (KohbEioch.  1897.) 

STRONTIUM  BROMIDB  SrBr,.6H|0. 

SoLUBiLiTy  IN  Water. 

(AvcxBse  curve  from  results  of  Kiemers,  z8j8;  and  Etaid,  1894.) 
Gms.  SrBr»  per  100  Gms.  Gms.  SrBrt  per  100  Gms. 


•  . 

SolutioQ. 

Water. 

0 

46 

85.2 

10 

48.3 

93 

20 

50.6 

102.4 

25 

51.7 

107 

30 

52.8 

III. 9 

» . 

Sdutioii. 

Water. 

40 

50 
60 

80 

55.2 
57.6 
60 

123.2 

135.8 

150 
181. 8 

100 

69 

222.5 

Sp.  Gr.  of  sat.  solution  at  20^  approximately  1.70. 

100  gms.  abs.  alcohol  dissolve  64.5  gms.  SrBrs  at  o^.    Sp.  Gr.  of  solution  =  1.2 1. 

^ooaesr-Dtacon,  1895.) 

SoLUBiLiTy  OF  Strontium  Bromide  in  Aqueous  Solutions  of  Strontium 

Nitrate  at  25**. 

(Harkios  and  Pearce,  19x6.) 

Mols.  per  xooo Gms.  HaO.  Gms.  SrBr,        rf     of       Mols. periooo Gms. H/).    Gms. SrBrt        d^iA 
'  ^  ...T^v     *      o^       »perioooGms.    _  tt^  .       t   ^  ,^,^^    "      o  »»        » per  1000 Gms.    _  x,,  , 
Sr(NOi),.         SrBr,..  .        h^O.  Sat.  SoL         Sr<NQi)i.        SrBr,.      *^  h^.  Sat.Sd. 

o      4.3080  1066. I   1.7002   0.30663  4.3180  1068.8   1.73766 

0.036  4.3105  1066.95  ...  O.61124"  4.3190  1069.17  1.74866 
0.07216  4.3125  1067.42  1.70325  I. 8610  4-3390  1073-97  1.77368 
0.14568  4.3170  1068.54  1.72844 

Data  for  equilibrium  in  the  system  strontium  bromide,  strontium  oxide  and 
water  at  25°  are  given  by  Milikau  (1916). 

STRONTIUM  GAMPHORATI  d  CioHu04Sr.4H,0. 

Solubility  in  Aqueous  Solutions  of  Camphoric  Acid  at  i6-i7*. 

Qungfieisch  and  Landrieu,  1914.) 

Gms. per  100 Gms. Sat.  Sol.  _  ...  _.  Gms. per  100  Gms.  Sat.  Sol.  _  ...  _. 

>  »   ■  >  Solid  Phase.       <  _     *  »  Solid  Phase. 

(:,Hm(COOH),.  CoHiASr.  «»"« ^™««       C,H».(COOH),.  C«oH»404Sr.  ^^  ramMf. 

1.25  1. 413  CJHm(COOH),  1.20  17.99       (Ci»HuOJ,Sr(C«H,A)t 

1.03  1.7705    (CuHuOJsSrCCioHuOJi      O  16.95  C»Hu04Sr^B^ 

1.13  '       6.525  "  o  16.56 

1.20  12.452  O  I2.86(at98*)  " 

STRONTIUM  CARBONATE  SrCa. 

One  liter  of  water  dissolves  0.00082  gm.  at  8.8^  and  0.0109  P^*  ^t  24^  by  con- 
ductivity method.  (HoUeman,  1893;  Kohlraaach  and  Row,  1893.) 
One  liter  of  water  saturated  with  COi  dissolves  1.19  gms.  Sr(HCOi)i. 

Data  for  the  solubility  of  strontium  carbonate  in  water  containing  COi  at 
pressures  between  0.05  and  i.i  atmospheres  are  given  by  McCoy  and  Smith 
(1911).  The  equilibrium  constant  is  ilf  =  1.29  X  lO"^  with  an  average  deviation 
from  the  mean  of  1.2  per  cent.  From  this  value,  the  solubility  product  is  calcu- 
lated to  be  Sr  X  COi  =  iki  =  1.567  X  lo"*. 
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STRONTIUM  CABBONATB 


Solubility  of  Strontium  Carbonate  in  Aqueous  Ammonium  Chloride. 

(Cantoni  and  Goguelia,  1905.) 


Cms.  NH4CI  ^r 
ICO  Gms.  Solution. 


Gms.  SrCOs 


per 
xooo  cc.  Sat.  Solution. 

S-3S  0.179 

10  0259 

20  0.358 

The  mixtures  were  allowed  to  stand  at  12-18°  for  98  days. 
Fusion-point  data  for  SrCOi  +  SrCla  are  given  by  Sackur  (1911-12). 


STRONTIUM  CHLORATE  Sr(ClOi),. 

100  gms.  HtO  dissolve  174..9  gms.  Sr(C10)i,  or  100  gms.  sat.  solution  contain 
63.6  gms.  at  18°.     Sp.  Gr.  of  solution  is  1.839.  (Mylius  and  Funk,  1897.) 

STRONTIUM  GHLORIDB  SrCl,.6H,0. 


Solubility  in  Water. 

(Avenge  curve  from  the  raulta  of  Mulder;  Etard;  see  also  TOden,  1884.) 


*•. 

Gms.  Sra< 

1  per  ICO  Gn 

>s-       Solid 
"*       Phase. 

t^ 

Gms.  SrCI] 

1  per  xoo  Gms. 

Solid 

'  Solution. 

Water. 

'  Solution. 

Water. 

Phase. 

—  20 

26.0 

3S-I 

Sras^H^O 

60 

45  0 

81.8 

SrCl9j6HsO 

0 

30.3 

43   S 

M 

70 

46.2 

85 -9 

SrCJa^aHaO 

10 

32 -3 

47-7 

M 

80 

47  S 

90.5 

« 

20 

34-6 

52-9 

W 

100 

50.2 

100.8 

!• 

25 

35-8 

55 -8 

M 

120 

53  0 

112. 8 

M 

30 

37  0 

58-7 

1* 

140 

55 -6 

125.2 

M 

40 

39S 

65-3 

H 

160 

58-5 

141 .0 

W 

50 

42.0 

72.4 

M 

180 

62.0 

163. 1 

M 

Transition  temperature  about  62.5°. 
15**  =  1.36. 


Sp.  Gr.  of  sat.  solution  at  0°  »  i*334;  at 


Solubility  of  Strontium  Chloride  in 
Hydrochloric  Acid  at  0°. 


Mg.  Mols.  per  xo  cc.  Solution. 


iSrCIa. 
51.6 
44.8 

37-85 
27.2 

22.0 

14.0 

425 


HQ. 
O 
6.1 

".75 

23 -3 

28.38 

37-25 
52.75 


Sp.  Gr.  of 
solution. 


Aqueous  Solutions  of 

(Engel,  x888.) 
Grams  per  xoo  cc.  Solution. 


I 
I 
I 

I 
I 
I 
I 


334 

304 
269 

220 

201 

167 

133 


Sra,. 

HQ. 

40.9 

0.0 

35-5 

2.22 

30-0 

465 

21.56 

8.49 

17.44 

IO-35 

11.09 

13-58 

3-37 

19.23 

Solubility  of  Strontium  Chloride  in  Aqueous  Solutions  of  Hydro- 
bromic  and  of  hydrochloric  acids  at  25°. 

(Harkins  and  Paine,  19x6.) 


In  Aqueous  HBr 

» 

In  Aqueous  HCl. 

Gms.  Equiv.  HBr      rf     of 
per  1000  Gms.         _t  _  , 
*~    H,0.               Sat.  Sol. 

Gms.  SrCli 

per  xoo  Gms. 

Sat.  Sol. 

Gms.  Equiv.  HQ        <;     of 
per  xooo  Gms.         «  *  0  • 
H,0.                Sat.  Sol. 

Gms.  SrCli 

per  xoo  Gms. 

Sat.  Sol. 

0                        1.4015 

35.80 

0.1551        I. 3953 

35-17 

0.06817          1.4020 

35-47 

0.5162        1.3788 

33.60 

O.419I            I. 4010 

33.92 

1. 017          1.3563 

31.42 

0.9716            1*3992 

31.52 

2.165          1.3065 

26.33 

I. 154              1.399s 

20.78 

9.205          I. 1498 

3  055 

STRONTIUM  CHLOBIDl 


680 


Solubility  of  Strontium  Chloride  in  Aqueous  Solutions  of  Acids 


llf.     P«  1000  Gms. 


CuCli   0.7134 

2.276 

O.164I 

0.4462 

0.7539 
0.09199 

0.5401 
0.6015 

1.445 
0.0719 

0.433 
0.8576 

1-594 


m 

« 

KI 

(( 
(( 
U 

KCl 

tt 

ii 


iy  of 

Sat.  Sol. 


4200 

4595 
4058 
4121 
4196 

4093 
4466 

4513 
5154 
4032 

4085 

4152 
4266 


AND  OF  Salts  at  25^ 

CHarkios  and  Paine,  1916.) 

Cms.  SrOt        Aqueous 
per  100  Gms.       Solutioii 
Sat.  SoL  of: 


34.005 

30.40 

34.850 

33  28 

31  52 

35-45 

33-79 

33. <^ 
30.90 

35-62 

34.80 

33-89 
32.40 


KNQi 


« 


HNQi 

U 


u 


NaNOi 

« 


(( 


tt 


Sr(NO,)j 


tt 
tt 
t( 


Gms.  Eqnhr. 

addedSak 

per  1000  Gms. 

HtO. 

0.09796 

0.4755 
O.1771 

0.3521 

1.277 

0.3621 

0.5010 

3-553 
6.856 

0.1372 

0.5766 

1.0988 

3-318 


JyOf 

Sat.SoL 


4107 

4349 

4038 
4059 
4175 

4216 

4588 

5214 

5581 

41 13 
4336 
4636 

6664 


Gms-SrOi 

per  zoo  Gms. 

Sat.  SoL 

35-86 
35-90 
35-52 
35  40 
34.04 

35-63 
35-60 
30.88 

25-53 
35-42 

34-47 
33  30 
28.97 


Data  for  equilibrium  in  the  system  strontium  chloride,  strontium  oxide  and 
water  at  0°,  25^  and  40°  are  given  by  Milikau  (1916). 

100  gms.  abs.  methyl  alcohol  dissolve  63.3  gms.  SrCl|.6HtO  at  6^. 

100  gms.  abs.  ethyl  alcohol  dissolve  3.8  gms.  SrCls.6HiO  at  6^.    (de  Bcvyn.  1899.) 


Solubility  of  Strontium  Chloride  in  Aqueous  Ethyl  Alcohol 

Solutions  at  i8^ 

(GeEudin,  1865-) 


Sp.  Gr.  of 

Wt. 

Gms.  SrCIs 

Sp.  Gr.  of 

m. 

Gms.  SkOf 

Aq.  Alcohol 

per  cent 

per  100  Gms. 

Aq.  Alcohol 

percent 

per  looGmt. 

ato*. 

Alrnhol. 

Alcohol. 

ato^ 

Alcohol. 

Almhnl. 

0.990 

6 

49.81 

0.939 

45 

36.8 

0-985 

10 

47  0 

0.909 

59 

19.2 

0.973 

23 

39-6 

0846 

86 

4-9 

0.966 

30 

35-9 

0.83a 

9« 

3-2 

0.953 

38 

304 

fms.  95% 

formic  acid  dissolve  23.8 

\  gms.  SrClf  at 

19'. 

(Ascfaaa.  19x90 

100  cc.  anhydrous  hydrazine  dissolve  8  gms.  SrClt  at  room  temp. 

(Welsh  and  Brodcnon,  I9XS') 

Fusion-point  data  for  SrCU  +  SrFt  are  given  by  Plato  (1907).  Results  for 
SrCU  +  SrO  and  SrCli  +  SrSOi  by  Sackur  (191 1-12).  Results  for  SrCU  +  TIQ 
by  Korreng  (1914)  and  results  for  SrCla  +  ZnCU  by  Sandonnini  (1913a,  1914). 


STRONTIUM  GHBOMATI  SrCr04. 


Gms.  SrCi04 

Solvent. 

per  100 

Gms.  Solvent. 

Water 

O.I3 

Aq.  NH4CI  (s%) 

0.19s 

Solubility  in  Water,  etc.,  at  15®. 

(Freaenius,  1891.) 


Solvoit. 


Aq.  CH4COOH  (1%)      1. 57 


Aq.  Ethyl  Alcohol  (29%) 
Aq.  Ethyl  Alcohol  (53%) 


Gms-SxCrO^ 

per  100 
Gms.  Soh^ent. 

0.0132 
0.002 


68i  STBOMTIXTM  GINNAMATE 

STRONTIUM  GINNAMATI  (C6H6CH:CH.COO)sSr.2HsO. 

loogms.  HiO  dissolve  i  gm.  (C«H.CH:CH.COO)iSr  at  i5°-20^ 

(Squire  and  Gaines,  K905.) 
100  gms.  sat.  aqueous  solution  contain  1.18  gm.  (CeHtCH  :CH.COO)sSr  at  15 
and  3. 1 1  gms.  at  100^.  (Tanigi  and  Checchi,  1901.) 

STRONTIUM  FORBflATI  Sr(HC00)s.2H,0. 

Solubility  in  Water.    (Stani^,  1904.) 

20.62  (21.76)  Sr(HCOO)|.2H^ 

26.14(26.36) 

27 •  58  (27 .  57)  Sr(HCOO),.H,0 

27.01  (27.07)       " 

26.57  (26.72)       " 

There  appears  to  be  an  error  in  the  calculation  of  the  results  as  given  by  the 
author  in  his  table.  The  figures  given  above  in  parentheses  have,  therefore, 
been  calculated  from  the  weights  of  SrS04  recorded  in  the  original  table  and 
show  the  weight  of  Sr(HCOO)i  per  100  gms.  of  saturated  solution. 

STRONTIUM  FLUORIDB  SrF,. 

One  liter  of  water  dissolves  0.1135  gm.  SrFj  at  0.26®,  0.1173  gm.  at  17.4®  and 
0*1193  S"i*  ^^  27.4^,  determined  by  the  conductivity  method.       (Kohlrausch,  1908.) 

STRONTIUM  GLTGEROPHOSPHATE  CiH70sP04Sr.2HsO. 

100  gms.  sat.  solution  in  water  contain  2.09  gms.  ianhydrous  salt  at  18°  and  0.8 
gm.  at  60^.  (Rogier  and  Fiore,  X9x.^') 


r. 

Gms.  SrCHCOO),  per 
100  Gms.  H|0. 

SoUd  Phase. 

f. 

0 

7.02  (8.35) 

Sr(HC00)s.2H^ 

67.5 

II 

8.08(9.54) 

it. 

81. s 

28.6 

11.62  (13.25) 

€€ 

86 

37-4 

13.01  (14.68) 

U 

91.7 

51.4 

16.31  (17.83) 

1* 

100 

STRONTIUM  HYDROXIDB  Sr(0H)s.8H,0. 

Solubility  in  Water.    (Schdbier,  1883.) 

-  ^  Grams  per  loo  Grams  Solution.  Grams  per  loo  cc.  Solution. 

SrOl  Sr(OH)2.8H30.' 


o  0.3s  O 

10  O. 48  I 

20  0.68  I 

30                    I  .00  2 

40                    1.48  3 

SO  ■  2.13  5 

60  3.03  7 

70  4-35  II 

80  6.56  16 

90  12.0  30 

100  18.6  47 


90 

23 
74 

57 
80 

46 

77 
16 

83 
78 
71 


SrO. 

Sr(OH)2JiH20. ' 

0.3s 

0.90 

0.48 

1.23 

0.68 

1.74 

1. 01 

2-59 

I-5I 

3  87 

2.18 

5-59 

312 

8.00 

4-55 

11.67 

7.02 

18.01 

13.64 

34-99 

22.85 

58.61 

Mutual  Solubility  of  Strontium  Hydroxide  and  Strontium  Nitrate 

IN  Water  at  25^.  (Parsons  and  Perkins,  igxoJ 

J  Gms.  per  100  Gms.  HjO.  j  Gms.  per  loo  Gms.  H|0. 

*uf*5!l  SiOas    \,,vro^  SoUd  Phase.  if  of       SiOas 

Sat.  Sol.  Sr(0H)t.     Sr(NOa),.  Sat.  Sol.   sr(0H)t. 

1. 481  O       79.27  Sr(N0j)i  1.267   I'll 

1.492  0.38    79.47  "  1. 217   1. 01 

1.494  0.78    80.83  "  1. 178   0.95 

1.506  1.76    81.06  Sr(0H),.8Hj0    1. 148   0.91 

1.490  1. 71    74.27  "  1. 108   0.84 

1. 419  1. 51    63.71  "  1.079   0-8i 

1. 381  1. 41    56.30  "  1. 059   0-79 

1.327  1.37    46.97  "  1-033   0.78 


SoUd  Phase. 

Sr(NOa),. 

37.8r 

Sr(0H)s.8H,0 

28.80 

« 

23.83 

II 

17.96 

II 

12.78 

u 

8.96 

c« 

6.29 

M 

4.45 

H 
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Solubility  of  Strontium  Hydroxide  in  Aqueous  Solutions  at  25^. 

(Rothmund,  19x0.) 


Mob. 

Gms. 

Mols. 

Gms. 

Aqueous  Solution  of: 

"i^ 

Sr(OH), 
per 

Aqueous  Solution  of: 

"& 

Sr(0H), 

per  Liter. 

Liter. 

per  Liter. 

Liter. 

Water  alone 

0.0835 

10.16 

0.5  n  Glycol 

0.0922 

II. 21 

0.5  n  Methyl  Alcohol 

0.0820 

9.97 

"     Glycerol 

0.1094 

13.31 

"    Ethyl  Alcohol 

0.0744 

9.05 

"     Mannitol 

0.1996 

24.29 

"     Propyl  Alcohol 

0.0708 

8.61 

"     Urea 

0.0820 

9.97 

"    Amyl  Alcohol 

''    Ammonia 

0.0785 

9-55 

(tertiary) 

0.0630 

7.66 

"    Dimethylamine 

0.0586 

7- 13 

"    Acetone 

0.0692 

8.42 

"    Pyridine 

0.0694 

8.44 

"     Ether 

0.0645 

7.8s 

Data  for  equilibrium  in  the  system  strontium  hydroxide,  phenol  and  water  at 
25^  are  given  by  van  Meurs  (1916). 


STRONTIUM  lODATI  Sr(IOi)t. 

at'  15*.  and  0.72-o.Qi  em.  ai 

Rammdsberg,  18138.) 


100  gms.  HsO  dissolve  0.026  gm.  at*  15^  and  0.72-0^1  em.  at  100* 

(Crfiy-Lussac; 


STRONTIUM  lODIDB  SrI,.6H,0. 


Solubility  in  Water. 

(Avenge  curve  from  the  results  of  Kremers,  1858;  and  Etud,  1874.) 


*•    <— 

Gms.  Sria  per 

100  Gms. 

SoUd 
■^     Phase. 

t«. 

Gms.  Sris  per 

100  Gro«i. 

Solid 

•    .    ^" 

Soludon. 

Water. 

Solution. 

Water.   ' 

Phase. 

0 

62.3 

165.3 

SrIsj6HaO 

90 

78  s 

365 -2 

SrIs.sHsO 

20 

64.0 

177.8 

M 

100 

79-3 

383-1 

M 

40 

65-7 

191-5 

M 

120 

80.7 

418. 1 

M 

60 

68.5 

217-5 

•• 

140 

82.5 

471-5 

M 

80 

73 -o 

270.4 

M 

175 

85-6 

594-4 

M 

Tranution  temperature  about  90^.    Sd.  Gr.  of  sat.  solution  at  20^  a  2.15 
100  gms.  sat.  solution  of  strontium  ioaide  in  absolute  alcohol  contain  2.6  gms. 

Srlj  at  —20®,  3.1  ems.  at  +4®,  4.3  gms.  at  39^  and  4.7  gms.  at  82®.    (Etardp  1874 J 
Data  for  equilibrium  in  the  system  strontium  iodide,  strontium  oxide  and 

water  at  25**  are  given  by  Milikau  (1916). 


STRONTIUM  PerlODIDB  Srl4. 

Data  for  the  formation  of  strontium  periodide  in  aqueous  solution  at  25" 
are  given  by  Herz  and  Bulla  (191 1).  The  experiments  were  made  by  adding 
iodine  to  aqueous  solutions  ot  Sris  and  agitating  with  carbon  tetrachloride. 
From  the  iodine  content  of  the  CCU  layer  the  amount  of  iodine  in  the  aqueous 
layer  can  be  calculated  on  the  basis  of  the  distribution  ratio  of  iodine  between 
water  and  CCU.  This  furnishes  the  necessary  data  for  calculating  the  amount 
of  the  strontium  periodide  existing  in  the  aqueous  layer. 


STRONTIUM  lODOMERCURATE  SrIs.HgIs.8H|0. 

A  saturated  aqueous  solution  prepared  by  adding  Sris  and  Hgis  in  excess  to 
warm  water  and  filtering  when  the  temperature  had  fallen  to  16.5^  was  found 
to  have  the  composition  i.o  Srls.1.24  Hgls.  18.09  HjO.    The  dit.t  was  2.5 

(Duboin,  1906.) 
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STRONTIUM  MALATI 


STRONTIUM  MALATI  SrC4H40i. 

S(».UBiLiTY  IN  Water. 

(Cantoni  and  Baaadonna,  1906.) 


A*     Gms.  per  100 
*  '       cc;.  Solution. 

f. 

Gms.  per  xoo 
cc.  Solution. 

t\ 

Gms.  per  xoo 

cc.  Soltttiaa. 

20          O.44S 

40 

1-385 

55 

2.460 

25           0550 

45 

1-743 

60 

2.821 

30          0.752 

SO 

2.098 

65 

3.148 

35        I  036 

70 

3.360 

DNTIUM  BflALONATI  CHt(COO)iSr. 

Solubility  in  Water. 

(Cantoni  and  Diotalevi,  1905.) 

A*          Gms.  per  xoo  oc. 
•  •               Sat.  Sol. 

*• 

Gms.  per  100  cc. 

r. 

Gms.  per  xoo  cc. 

w  . 

Sat.  SoL 

Sat.  Sol. 

0                0.541 

25 

0.521 

40 

0.464 

10                0. 540 

30 

0.499 

45 

0.453 

20                0. 532 

35 

0.478 

50 

0.443 

STRONTIUM  MOLYBDATI  SrMoOi. 

100  gms.  HtO  dissolve  0.0104  fi^-  SrMoOi  at  17^ 

STRONTIUM  NITRATI  Sr(NOi)i. 

Solubility  in  Water. 

(Berkefey  and  Appleby,  xgxx.) 


(Smttli  and  Bxadburyp  xSgx.) 


r. 

Sat.  Sol. 

Gms. 

Sr(NQi),per 

xoo  Gms.  H^. 

Solid 
Phue. 

«e                      dt  of 

••           Sat.  Sol.   J 

.^^^.•^.  p^. 

0.58 

I. 28561 

40.124    Sr(NQi)s.4H/) 

30-74     I 

.51282 

90.086    Sr(NQ^i 

14.71 

I  39380 

60.867 

It 

47.73   I 

.51150 

91 . 446          " 

26.40 

I. 48831 

82.052 

«( 

61.34   I 

.51048 

93.856 

29.06 

I. 51098 

87.648 

« 

68.96    I 

■  51057 

95.576 

29.3* 

•    •    • 

•    •    • 

"  +Sr(NQ,), 

78.98    I 

.51091 

97.865 

30.28 

1 .  51441 

88.577 

SrCNQ,), 

88.94   I 

.51174 

100. 136          ** 

32.58 

I. 51408 

88.943 

*t 

The  determinations  were  made  with  very  great  accuracy. 

Solubility  of  Strontium  Nitrate  in  Aqueous  Alcohol  at  25^ 

(D'Ans  and  Siegler,  xgxj.) 


Wt.%    Gms.  jper  xoo  Gms. 
CHpOHin         &tt.Sol. 
ao™»t.  CH,OH.  SrCNQ,),: 

SoUd  Phase. 

Wt.% 

CJLOHix] 

Sc^vent. 

Gms.  per 

I          &tt.^ 

btH«0H. 

xoo  Gms. 

Sol.                  Solid  Phase. 

SrCNQ,),. 

0 

0            44.25  Sr(NQi)twa]yO 

10 

6 

40.05  SrCNQ,),  (unsUble) 

4 

1.7       42.8 

15.05 
18.8* 

9.5 

36.7        "         (unsuble) 

6 

2.6      42.1 

12.35 

34.3         " +Sr(NQ,),.4H*0 

10.8 

4-95    40.4 

20.6 

13.8 

33 . 2              SrCNQ,), 

16 

7.95     37.6 

40.65 

32.35 

20.5 

20* 

12.35     34.3 

"  +Sr(NO,), 

59.9 

53.6 

10.5 

0 

0         46.6 

SrCNO^s  (unstable) 

79.2 

77. IS 

2.6                     « 

6 

3. 45    42.7 

M                               U 

99-4 

99- 38 

0.02                  " 

•  Tr.  pt. 

100  CC.  anhydrous  hydrazine  dissolve  5  gms.  Sr(NOi)s  at  room  temp. 

CWelsh  and  BrodersoUp  19x5.) 

STBONTIXTM  NITRITI  Sr(NQs),.HsO. 

100  cc.  sat.  solution  in  water  contain  62.83  S™8*  Sr(NOt)s.HiO  at  19.5^ 

"  90%  alcohol       "         0.42     "  "  "  20< 

"  abs.  alcohol        "        0.04    "  "  "  20^ 

CVogel,  X903.) 


it 
II 


If 


II 


STRONTIUM  NITRITE 
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Solubility  of  Strontium  Nitrite  in  Water. 


*  i    M   1.4461. 

STRONTIUM  OXALATE  SrCi04.HiO. 

One  liter  of  water  dissolves  0.0328  em.  SrCt04  at  1.35**,  0.0^14  gm.  at  15.Q", 
0.0461  gm.  at  18**,  0.0575  gm.  at  31.7  and  0.0617  gm.  at  37.3  ,  determined  by 
the  conductivity  method.  ^  (Kohlrausch,  190S.) 

One  liter  of  sat.  aqueous  solution  contains  0.057  gm.  SrCtO^  at  o^,  0.077  gm* 

at  20°  and  0.093  g™*  ^^  40°-  (Cantoni  and  DioUlevi,  1905.) 

Solubility  of  Strontium  Oxalate  in  Aqueous  Acetic  Acm  Solutions 

AT  26*-27*. 
(Herz  and  Muhs,  1903.) 


Normality  of 
Acetic  Acid. 

O 

0.58 

1-45 
2.89 


Gms.  per  xoo  cc.  Solution. 


CHjCOOH. 
O 

3.48 
8.70 

17 -34 


SrC|04.HaO. 

0.009 
0.0526 
0.0622 
0.0642 


Normality^  ot 
Acetic  Acid. 

3.86 

5.79 
16.26 


Gins,  per  100  cc.  Solution. 


CHaCOOH. 

23.16 

34.74 
97.56 


SrQ04.H^. 

0.0598 
0.0496 
0.0060 


STRONTIUM  OXIDB  SrO. 

Fused  SrCli  dissolves  18.3  gms.  SrO  per  100  gms.  of  the  fused  melt  at  910^. 

(Amdt.,  1907.) 

STRONTIUM  PERMANGANATE  Sr(Mn04)t. 

100  gms.  of  the  sat.  solution  in  water  contain  about  3.5  gms.  Sr(Mn04)s  at  o^. 

(Pattcreon,  X906O 

STRONTIUM  SALICYLATE  (C«H40H.COO)tSr.2HsO. 

100  gms.  sat.  solution  in  water  contain  3.04  gms.  (CcH40HC00)iSr  at  15^  and 
20.44  gms.  at  I00^  (Tarugi  and  Checchi,  xqoxO 


(Oswald,  19x2, 

1914.) 

1 

Cms.  Sr(NO|)t 

Gms.  Sr(NO|)i 

SoUd  Phase.                \ 

f. 

per  xoo  Gms. 

Solid  Phase. 

f. 

per  xooGmsi 

Sat.  Sol. 

Sat.SoL 

-  1-3 

"3 

Ice 

35 

43-1 

Sr(NQi),BdO 

-  3.1 

19. 

6 

II 

52.5 

46. 5 

«« 

-  7.7 

35 

5 

II 

60.5 

49-3 

u 

-  6.8 

32 

8 

"  +Sr(N(W,.IV) 

65.5 

SO.  7 

M 

-  2.3 

33 

4 

Sr(NO^s.H^ 

82.5 

54 

« 

—  0.3  . 

34 

■5 

II 

92 

56.6 

« 

+  19 

39 

3* 

II 

98 

58.1 

M 

Solubility  of  Strontium  Salicylate  in  Aqueous  Alcohol  at  25*. 

(Seidell,  1909,  19x0.) 


Wt.  % 

Cji^Hin 

Solvent. 

dnol 
Sat.  Sol 

Gms.  (C4H4.OH. 

COOiSr.aHdO 

per  xoo  Gms. 

Sat.  SoL 

0 
ZO 

1.022 
1.006 

504 
4.88 

20 

30 
40 

50 

0.993 
0.982 

0.966 

0.948 

5.22 
6.20 
7.70 
8.08 

Wt.% 

aiLOHin 

Solvent 

dnoi^ 

Gms.  (C^H^H- 
COO),Sr.a^ 

Sat.  Sol. 

per  xoo  Gms. 
Sat.  Sol 

60 

0.923 

7-IS 

70 

0.893 

590 

80 

0.859 

4.40 

90 

0.824 

2.56 

92.3 

0.815 

2.02 

100 

0.790 

0.44 

The  solid  phase  was  (CeH40H.COO)sSr.2HtO  in  all  cases  except  the  solution 
in  100  per  cent  alcohol,  in  which  partial  dehydration  and  conversion  of  the 
crystalline  salt  to  an  amorphous  bulky  white  powder  occurred. 
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STRONTIUM  SUCCINATI 


STRONTIUM  SUCCINATE  CiHiOiSr. 

100  gms.  sat.  solution  in  water  contain  0.439  gm.  C4H404Sr  at  15^  and  0.215 


gm.  at  100' 


(Tarugi  and  Checchi,  zgox.) 


Solubility  of  Strontium    Succinate  in  Water. 

(Cantoni  and  Diotalevi,  1905.) 


r. 

Oim.  C4H404Sr 

per  xoooc. 

Sat.  Sol. 

f. 

Gm».  C4H404Sr 

per  100  cc. 

Sat.  Sol. 

f. 

Gms.  C4Ht04Sr 

per  zoocc. 

Sat.  SoL 

0 

5 

0.052 
0.076 

20 
25 

0.270 
0.382 

40 

45 

0.37s 
0.389 

10 

O.III 

30 

0.451 

SO 

0.424 

IS 

0.177 

35 

0.413 

• 

STRONTIUM  SULFATE  SrSOi. 

One  liter  of  water  dissolves  0.1133  em.  SrSOi  at  2.85®,  0.1143  gm.  at  17.4* 
and  o.  1143  gm.  at  32.3°,  determined  by  tne  conductivity  method.   (KoUraiuch,  1908.) 

Solubility  of  Strontium  Sulfate  in  Aqueous  Solutions  of  Ammonium 

Acetate  at  25*. 

(Marden,  1916.) 
Gms.  per  100  Gms.  Sat.  Sol.  Gms.  per  zoo  Gms.  Sat.  Sol. 


CH.COONH4. 

SrS04. 

CHaCOGNH*. 

SrS04. ' 

0 

0.0151 

10.68 

0.0942 

2.13 

0.0451 

21.37 

0.II5 

5. 34 

0.0732 

Solubility  of  Strontium  Sulfate  in  Aqueous  Calcium  Nitrate  at 

Room  Temperature 

CRaffo  and  Roasi,  Z9Z5.) 

Analyzed  solutions  of  Sr(NOi)i,  Ca(NOj)i  and  CaSOi  were  mixed  at  60**  and 
allowed  to  stand  at  room  temperature  i  to  2  days.  The  resulting  SrSOi  was 
determined  and  the  difference  between  the  amount  found  and  the  amount 
which  would  have  resulted  if  all  the  Sr(NOi)t  had  been  converted  to  SrSOi, 
was  taken  as  the  amount  of  SrSOi  dissolved.  Gradually  increasing  concentra- 
tions of  Ca(NOs)t  were  used. 


Gms.  per  zoo  cc.  Sat.  Sol. 

'Ca(N0i)i.         '  SrS04. 

0.5  0.0483 

1  0.0619 

2  O.  I081 

3  0.1275 


Gms.  per  zoo  cc.  Sat.  SoL 
Ca(NOt)t.        '  SrS04. 

4  o. 1489 

5  o. 1698 

6  o. 1955 


Solubility  of  Strontium  Sulfate  in  Aqueous  Solutions  of 
Hydrochloric,  Nitric,  Chloracetic  and  Formic  Acids. 

(Banthisch,  Z884.) 


cc*  of  Aq. 
Acid  con- 
tainiiur    z 
Mg.  Equiy.  « 
in  each  case.    ^^I. 

0.2        18.23 

OS 
I.O 

2.0 

zo.o 


In  Aq.  HCl 
Gms.  per  zoo  oc. 
Sol. 


7.29 

3-65 
1.82 

0.36 


SrSO«. 
O.161 
0.207 
0.188 
0.126 
0.048 


In  Aq.  HNOa 

Gms.  per  zoo  cc. 

Sol. 


HNQt. 

31   52 
12.61 

6.30 

315 
0.63 


SrS04.' 
0.381 
0.307 
0.217 
0.138 
0-049 


In  Aq.  CHsaCOOH    In  Aq.  HCOOH 
Gms.  per  zoo  cc.  Sol.     Gms.  per  zoo  oc. 

COOH.        ^'^^'     BCOOH.    SrSOft. 


94-47 
47  23 


0.026    46 
0.022 


02 


024 


100  gms.  95  per  cent  formic  acid  dissolve  0.02  gm.  SrSOi  at  18.5^.     (Aschan,  zgis)* 
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SGLUBiLmr  OF  Strontium  Sulfate  in  Aqueous  Sodium  Carbonate  at  25^ 

(Hen,  1910.) 

Freshly  prepared  and  dried  SrSOi  was  shaken  5  days  with  aqueous  sodium 
carbonate  solutions  and  the  supernatant  clear  solutions  analyzed. 

Nonnality  of  Aqueous  ^°^'  ^ol>-  P^  Uter  Sot.  Sol. 

\     »  i  2  a 

0.6025  0.0382  0.5643 

1.205  0.076  1. 129 

2.41  0.153  2.257 

Solubility  of  Strontium  Sulfate  in  Sulfuric  Acm  Solutions. 

r.  Conc.ofH^4.  ^°"G^ASd.'~  Authority. 

ord. 


it 


70 
ord. 


concentrated 

5.68 

(Stuive,  Z870.) 

fuming 

9-77 

(f 

91% 

0.08 

(Varenne  and  Pulean,  z88z.) 

Sp.  Gt.  1.843=99% 

14 

(Ganide,  zSrsO 

Absolute  HsS04 

21.7* 

(Bezgiua,  1910.) 

*  per  zoo  oc.  Sat.  Sol. 


Solubility  of  Strontium  Sulfate  in  Aqueous  Salt  Solutions. 

(Virck,  z863.) 


In  Aq..  NaCl. 

In  Aq.  KQ. 

In  Aq.  M«Clf.                    In  Aq.  CaCI|. 

(a.)              (6.) 
8.44       0.165 
15.54       0.219 
22.17       O.181 

(a)  ■■  Gms.  salt 
solvent. 

(•)             (*.)                   (a.)              (6.)                 («.)              (*.)' 

8.22      0.193            1-59     .0199            8.67      0.176 

12.54       0.193               403        0.206             16.51        0.185 
18.08        0.251             13.63        0.242            33.70       O.171 

per  100  gms.  aq.  solution,     (b)  ■>  Cms.  SrSOi  per  100  gms 

STRONTIUM  TABTR4TI  SrC4H40e.3H|0. 

Solubility  in  Water. 

(Cantoni  and  Zachoder,  Z905.) 


f. 

Gms. 

SrCAO^H^  per 

zoo  GC.  Solution. 

f. 

Gms. 

SrOHtOb-aHaO  per 

zoo  oc.  Solution. 

f. 

Gms. 

SrCiH^H^per 

100  cc  Solutiaa. 

0 
10 

15 

20 

O.II2 

0.149 
0.174 
0.200 

25 
40 

SO 

0.224 
0.252 
0.328 
0.407 

60 

70 
80 

85 

0.486 
0.580 
0.688 

0.7S5 

Solubility  of  Strontium  Tartrate  in  Aqueous  Solutions  of  Acetic  Acid 

AT  26*-27**. 

(Hens  and  Muhs,  1905.) 

NonnalityoC  Gma.  per  zoo  cc  Solution.  Normality  of        Gms.  per  zoo  cc  Solution. 

AceticAdd.  .      CHgCOOH.      SrC«HA-3H|6.  AceticAdd.       CHiCOOH.       SrQHA^I^. 

o  o  0.227  3.77  21.85  1. 051 

O'S^S  3-39  0.678  5.65  33.90  0.982 

1.425  8.15  0.864  16.89  101.34  0.184 

2.85  17.10  0.996 

STBONTnJM   (Di)  TUNOSTATI  SrWA.3HA 

100  cc.  HiO  dissolve  0.35  gm.  at  15^  (Lefort,  zsrs.) 
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STBTCHNINX 


STRYCHNINE  CuHttNsQt. 

SOLUBIUTY  IN  SbVEIM^  SOLVENTS. 


Scdvent. 


Water 
« 

it 

a 


Aq.  io%NHi 

Aq-  3%  HjBO*  in  50% 

Glycerol 
CjH^OH  (i=o.83) 

W=o.83)  20 

(£^=0.83)  25 

+io%NH«  20 


Gms.CtiHBNA 
t*.      per  xoo  Gms. 
Solvent. 
ord.t.    0.014  (i] 
20      0.0125 1 
20      0.0143 1 
25      0.016 

20         0.02X 

20      0.033 


Solvent. 
Carbon  Tetrachloride 

«  (i 


(( 


« 


(( 


ord.t.    3.5 
15-20    0.71 


tt 

tt 
tt 


(^=0.785) 

CH«OH  y- 0.796) 

Aniline 

Amyl  Alcohol 

Benzene 
tt 


25 

25 
20 

25 
20 

25 


0833 

{3, 

0.91 

(4, 

0.256 

(3 

0.70 

(6" 

0.49 

T' 

20 

>3( 

o-SS 

(4, 

0.77 

^5. 

0.76 

fe 

Chloroform 
« 

Diethylamine 
Ethyl  Acetate 
Ether 

"     sat.  with  BW) 
Glycerol 
Petroleum  Ether 
Piperidine 
pyridine 

Aq.  50  %  Pyridine 
Water  sat.  with  Ether 
Oil  of  Sesame 


20 
20 

17 

25 

25 
20 

20 

20 

25 
20 

IS 
20 

20 

20 

26 

20-25 

20 

20 


Gms.  Cu%NA 

per  100  Gms. 

Solvent. 

0.158  is] 

0.22 

0.645 
10.25 

16.6 

1.7 
0.197 

0.043 

0.018 
0.051 
0.25 

o- 0093  ^5  J 


0.7 

1.5 
1.24 

2.43 
0.017 

0.061 


(x)  Baioni  and  Barllnetto  (1911);  (2)  Zalai  (iw);  (3)  Scholtz  (igxa);  (4)  U.  S.  P.  8th  ed.;  (5)  ^ 

(6)  Schaefer  (19x3);  (7)  squire  and  Caines  (1905);   (8)  Dehn  Cx9Z7);   (9)  Gori  (19x3);   (xo) 


(1Q03);   (6),  Schaefer  (1913);  (t)  J 
Schindemieiser  (190X);  (11)  Holty 


(1905). 


SOLUBOLITY  OF  STRYCHNINE  IN  AqUEOUS  AlCOHOL  AT   I5*-20*. 

(Squire  and  Caines,  1905.) 

Per  cent  Alcohol  in  Solvent  20         45         60         70         90 

Gms.  C21HS2N2O2  per  100  cc.  solvent      0.024    0.125    0.25      0.40     0.59 

SoLUBUJTT  OF  Strtchninb  in  Mixtures  of  Ether  and  Chloroform  at  25^. 

(Marden  and  Dover,  19x6.) 


Per  cent 

CHCIim 

Mixed  Solvent. 

100 

90 
80 

70 

60 


Gms.  CnlLiNA 

per  xoo  Gins. 

Mixed  Solvent. 

15.3 

7.1 
2.77 

IS 

0.65 


Percent 

CHCUin 

Mixed  Solvent. 

SO 

30 
20 

10 

o 


Gms.  Cn^NA 

per  xoo  Gnis. ' 

Mixed  Solvent. 

0.35 
0.21 

oiS 
0.09 

0.02 


Sglubility  of  Strychnine  in  Mixed  Solvents  at  25^ 

(Schaefer,  X9X3.) 


Mixture. 

One  volume  of  CjH60H+4  vols.  CHCU 
One  volume  of  C2H4OH+4  vols.  CeHs 
One  volume  of  CHsOH  +4  vols.  CHCU 
One  volume  of  CHjOH  +4  vols.  CeHe 


Gm.Cti^j^per 
xoo  cc.  oTMiztuxe. 

5 

25 

6.7 


Distribution  of  Strychnine  between  Water  and  Chloroform  at  25^ 

(Seidell,  x9xoa.) 


Gm.Csi: 
ncr  15  cc 

^  CH 


Gms.  CflHttNA  Recovered  per  15  oc: 


o.oos 

0.025 
0.125 
0.625 


H^  Layer  (a). 
0.0006 
O.OOIO 
0.0021 
0.0099 


CHClt  Layer  (i) . 
0.0I03(?) 
0.0253 
0.1299 
0.6225 


•   •    • 

25.2 
61 

64 


BTBTCBNINE 
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BTBTCBNINE  ABSENATI  CiiHttN/),.HtA804.iH|0(.iiHA). 

loo  gms.  sat.  solution  in  water  contain  4.53  gms.  CtiHttNsOi.HtAs04  at  25^ 

(Puckner  and  WarzeOp  1910.) 

100  gms.  CHClt  dissolve  0.085  gm.  CnHnNtOt.HtAsOi  at  is"".  (Hill,  1910} 

8TBTCBNINE  TOBMATI  CiiHttNi0i.HCOOH.2H,O. 

Solubility  in  Water  and  in  Alcohol. 

(Hampshire  and  Pratt,  1913.) 


Solubility  in  Water. 

Solubility  in  Abs.  Alcohol. 

r. 

Gms.  Salt  per 
100  Gms.  H^. 

r. 

(^ms.  Salt Jper 
xoo  Gms.  C^H^H. 

19s 

30.59 

18.5 

10 

24 

39-6S 

20 

10.3 

27 

44.25 

22 

10.64 

8TBTGHNINX  HlTDBOBBOMIDl  CiiHttNsOt.HBr. 

100  CC  HiO  dissolve  1.54  gms.  of  the  salt  at  15^-20^.  (Squire  and  Caines.  1905.) 

100  CC  90%  alcohol  dissolve  i  .04  gm.  of  the  salt  at  i%^-20^. 


8TBTCHNINB  H7DB0CHL0BIDB  CnHttNi0i.HCl. 

100  CC.  HiO  dissolve  2.86  gms.  of  the  salt  at  I5*'-20^.         (Squire  and  Caiaes,  X90S.) 
100  CC.  90%  alcohol  dissolve  i  .37  gms.  of  the  salt  at  1 5*-20*. 
100  gms.  CHClt  dissolve  0.592  gm.  of  the  salt  at  15  . 


(on,  19x0. 


8TBTGHNINX  NITBATI  CtiHttNiOi.HNOi. 

Solubility  in  Sbvbral  Solvents. 


Solvent. 


Water 


90%CiH»0H 


« 


(C 

It 


100%  CiHiOH 


Solvent. 

r. 

CHfOH  25 

CHCU  25 

I  vol.  C:8HtOH-|-4  vols.  CHClt  25 

I  vol-  C8H»OH+4  vols.  CeHt  25 

I  vol.  CHjOH+4  vols.  CHClt  25 

I  vol.  CHiOH+4  vob.  C|Ht  25 

Glycerol  25 


Gnu.  Salt 

per  100  oc 

Solvent. 

0-34S  (3] 

5 
•0.66 

4 

I 


a 

(3) 
(3) 
(3) 
(3) 
1.66   (4) 


(z)  Dott  (1910);  (a)  Squire  and  Caines  (1905):  U)  Scliaefer  (19x3);  (4)  U.  S.  P.  Vm  ed. 

Distribution  of  Strychnine  Nitrate  between  Water  and  Chloroform 

AT  25®. 


Gma.  CnHoNA-HNOb 
Added  per  15^. 

0.005 
0.025 
0.125 
0.625 


(Seidell,  x9ioa.) 
Qaa.  QtiH^A-HNQi  per  15  cc.: 


b/y  Layer  (a). 
0.0051 
0.0222 
O.IOI7 
0.3250 


CHCU  Layer  (ft). 
0.0030  (?) 
0.0042 
0.0243 
0.1698 


a 
b 


5-3 

4.2 

2 


8TBTCHNINB  OZALATl 

100  gms.  HsO  dissolve  1.13  gms.  of  the  anhydrous  salt  at  about  15^ 


a>ott,x9xoO 


BTBTCBNINE  PXBCHLOBATE  CnHttNiOi.Ha04 


100  gms.  HikO  dissolve  0.022  gm.  perchlorate  at  15*^. 

(Hofmann,  Roth,  HSboId  and  Metskr,  19x0) 
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STBTGHNINX  SULFATE 


STBTCHNINE  8XJLFATI  (CuHttNA)s.H,S04.5HtO. 


SOLUBILITT  IN  SeVBRAL  SOLVENTS. 


Solvent. 


f. 


Water 

IS-20 

c< 

2$ 

(( 

8o 

9o%CiH60H 

15-20 

94% 

« 

25 

94% 

« 

60 

IOO% 

C( 

25 

CHiOH 

25 

Sohrent. 


CHOi 


(( 


(x)  Squire  and  Caines  (1905);  (a) 

STBTCHNINE  TARTRATE 


I  vol.  CiHiOH-l-4  vols.  CHCls 
z  vol.  C1H6OH+4  vols.  CeHc 
I  vol.  CH«0H-h4  vob.  CHCU 
I  vol.  CHjOH+4  vols.  CeH* 
Glycerol 
U.  S.  P.  Vni;  (3)  Schaefer  (19x3);  (4) 


Cms.  Salt 

f. 

perioocc. 

Solvent. 

15 

0.05    u 

25 

0.31     (2, 

25 

0.43    (3, 

25 

12.8       U 

25 

0.725  & 

25 

25            (3, 

25 

"•5      (3, 

15 

18         (2 

HiU  (x9xo). 

Solubility  of  d,  I  and  of  Racbmic  Strychnine  Tartrate  in  Water. 

(Dutilh,  191 2.) 


Gms.  of  1 
4  Tartrate. 

Sach  Separately  per 

1000  gms.  H|0.    fc 

r. 

/Tartrate. 

Raoemic  Tartrate, 

7.35 

14.14 

9.48 

14.02 

16 

17.72 

11.50 

19.12 

25 

22.9 

14.52 

24.70 

27 

•    «    • 

1560 

•    •    • 

30 

■    •    • 

17.02 

■    •    • 

40 

35- 18 

22.90 

3&-42 

SOLUBILFTY  OF  MIXTURES  OF  d  AND  /  TARTRATES  AND  OF  RACEMIC  STRYCHNINE 

Tartrate  in  Water. 

(Ladenburg  and  Doctor,  1899.) 


Results  (ord  +  l  Tartrate. 

Results  for  Racemic  Tartrate. 

Gnia.  Anhydrous 

Gms.  Anhydrous. 

t*.           Salt  per  zoo  Gms. 

Solid  Phase. 

f. 

Salt  per  100  Gms. 

Solid  Phase. 

H,0. 

H,0. 

7                148 

5o%d+5%l 

7 

1.39 

Racemic  Tartrate 

19               1-95 

If 

19 

1.90 

ft 

27             2.38 

ft 

27 

2.33 

tf 

35               3.02 

tf 

35 

317 

tf 

42               3-75 

ff 

42 

392 

ft 

100  gms.  sat.  solution  in  water  contain  0.45  gm.  anhydrous  strychnine  acid 
tartrate  at  about  15**.  (Dott,  X910.) 

SUBERIC  ACID  C«Hii(COOH)t. 

Solubility  in  Water. 

(Lamouxouz,  1899.) 
f.  o\  IS".         ao*.         ss*' 

Gms.  C«His(COOH)t  per  100  cc.  sol.      0.08    0.13    0.16    0.45 


so*. 
0.98 


6S^. 
2.22 


Solubility  of  Suberic  Acid  in  Alcohols  at  4"*. 

(Timofeiew,  X894.) 


AkohoL 


Gms.  C6Htt(C00H)t  per  100  Gms. 


Methyl  Alcohol 
Ethyl  Alcohol 
Propyl  Alcohol 


Sat.  Sol. 
20.32 

15.5 
12.2 


Alcohol. 
32.04 
18.44 

139 


100  gms.  95  per  cent  formic  acid  dissolve  2.13  gms.  C6His(C00H)s  at  19.5^ 

(Aschan,  19x3.) 

Data  for  the  distribution  of  suberic  acid  between  water-  and  ether  at  25**  are 
given  by  Chandler,  1908. 
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SUCCINIC 

ACID  (CH,)i(COOH)i. 

Solubility  in  Water. 

(Miczynski,  1886 

;  van  der  Stadt, 

zgoa;  Lamourouz, 

1890;   for  other  concordant  lesolts,  see  BoaiBoin, 

1874;  Henr> 

^  1884.) 
Gms.  Sucdnic 

f. 

Gms.  (CHt)i(COOH)s  per  100 
(titu.  HgO.            cc.  Solution. 

Anhydride 

(CHOiCOCOO 

per  xooGms. 

Mol.  Per  cent. 

H,0. 

(CH|),CX>COO. 

EUO. 

0 

2.80 

2.78  (L.) 

2.34 

99.58 

0.42 

10 

4.51 

4 

3.80 

99.32 

0.68 

20 

6.89 

5.8 

5. 77 

98.97 

1.03 

25 

8.06 

7 

6.74 

p8.8o 

1.20 

30 

10.58 

8.5 

8.79 

98.44 

1.56 

40 

16.21 

12.5 

13.42 

97.64 

2.36 

SO 

24.42 

18 

19.95 

96.53 

3.47 

60 

35.83 

24.5 

28.77 

95.07 

4.93 

70 

51.07 

•  ■  • 

40.11 

93.26 

6.74 

80 

70.79 

5408 

91.12 

8.88 

89.4 

95. 4« 

70.62 

88.71 

11.29 

104.8 

146.3 

101.2 

84.57 

15.43 

iiS-i 

188. 5 

126.8 

81.4 

18.6 

134.2 

335.4 

187.8 

74.72 

25.28 

159. 5 

748.2 

295.2 

65. 27 

•  34-73 

180.6 

1839 

408.5 

57.6 

42.4 

182.8 

00 

542.3 

50 

50 

174.4 

•  •  • 

808.5 

40.7 

59.3 

153.3 

•  •  • 

2239 

19.86 

80.14 

128 

«  •  • 

8865. 

5.89 

94.11 

118.8-119 

•  •  • 

00 

0 

100 

The  following  very  careful  determinations  of  the  solubility  of 

succinic  acid 

in  water  are 

given  by  Mai 

rshall 

and  Bam  (1910). 

t*.  o'.  X2.S*.  as*.        37.  S".         SO*.  62.5*.  7S"- 

Gms.  (CH2)2  (COOH), 

per  100  gms.  H2O       2.75      4.92      8.35      14      23.83      3935      60.37 


Solubility  of  Succinic  Acid  in  Aqueous  Solutions  of  Salts  and  of 

Acids  at  25®. 

(Herz,  1910b,  191  z.) 


In  Aq. 

HBr. 

In  Aq.  HCl 

» 

In  Aq.  KBr. 

In  Aq. 

KCI. 

Gms.  per 

Liter. 
CiH/)*: 

Gms.  per  Liter. 

^ 

Gms. 

per  Liter. 

Gms.  per  Liter. 

HBr. 

HCl. 

C«H*04. 

KBr. 

QH^4. 

'kci. 

C.IW)4. 

0 

81.21 

18.45 

66 

■25 

0 

81.21 

28.34 

75.58 

79.3 

57.38 

45.6 

50.78 

65.45 

;    75.58 

77-56 

74.39 

274.4 

32.83 

87.9 

35.42 

260.5 

69.68 

150.7 

69.68 

166.6 

27 

■75 

502.1 

62.59 

267 

61.41 

In  Aq 

.  KI. 

In  Aq.  LiCL 

In  Aq.  NaCl. 

Gms.  per  Liter. 

Gms. 

perl 

Liter. 

Gms.  per 

Uter. 

Solid 

KT. 

QH,04. 

'     UC\. 

C4H.04. 

'  NaQ. 

QH*04: 

Phase. 

0 

81.21 

0 

81. 

21 

18.7 

74.39 

C«HA 

46.48 

79.12 

7.63 

70. 

86 

32.73 

69.68 

M 

102.9 

77.93 

23.32 

62. 

59 

64.3 

61.41 

U 

57.66 

47- 

24 

132. 1 

49.55 

U 

117 

29. 

51 

289.4 

27.16 

<l 

■ 

176.4 

20. 

07 

315. 1 

22.44 

Naa 

231.5 

14. 

17 

818 

4.72 

M 
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Solubility  of  Succinic  Acid  in  Aqueous  Solutions  of  Potassium 
Succinate  and  Vice  Versa  at  Several  Temperatures. 

(Marshall  and  Cameton.  1907.) 


r. 


Gms.  per 
Sat. 


xoo  Cms. 
Sol. 


o      2.71 


O 
O 
O 
O 

O 

o 

14 


7.26 

7.86 

8.24 

8. II 

7.87 
o 

1.468 


JK(C4X1|Q4. 

O 

8.09 

7.66 

9-95 
12.77 

15-47 
40.2 

41.3 


15.9  1.7 
20      6.39 

20      7 . 48 

20  14.63 

20  15.03 

20  13.32 

20  12.74 

20  II. 7 

20      I. 71 

20      1.05 

20      0.985 

20      0.909 

20      o. 159 

20      o 


Solid  Phase. 


H^C|H^4 

"  +KH,(C«H|04), 
i<  « 

KHiCCAOi), 
It 


Gms.Der 

V.  ^ 

B.C4H4O4. 

25      7.88 
9  965 


zoo  Cms. 
Sol. 


Solid  Phase. 


H,C«H«04 
« 


II 


+KHC4H40«.3H«0 
KsC4H404.3H^ 
EaC«H404+KHC«H404 
+KHC4H4O4.2H/) 

34.36  s:hc4H404.3H^+khc«h«04 

O 

i-8S 
11.64 

13.32 
18.46 

22.45 
22.91 

42.1 

47.3 
48.1 

48.75 

54.3 
56,6 


"  +KH,(C«H^4)t 
KH,(QH404), 


(( 


+KHC«H404 
KHC4H«04 


It 


"  +K,C«H404.3H«0 
K«C«H«04.3H^ 


<( 


u 


(I 


25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 
40 

40 

40 

40 

40 


12.77 
17.6 
18. 1 

15.36 

13.7 
13.06 

11.98 

9.97 
6.61 

2.6 

2. II 

1.03 

0.13 

O 

12.9 

255 

19 

15.83 

o 


O  HtC«H(04 

3-17 

8.4 

14.15 
14.3 


fi 


(I 


M 


tt 


+KH,(C«H<04)i 


« 


+KHC«H«Q| 
KHC4H1O4 


18.48     EHt(C«H404)a 

23.6 

23.81 

24.43 

25 
28.6 

38.2 

40.6 

48.7 

56.15 
58.05 
o 
16.83 


II 


II 


II 


CI 


«l 


+K,C4H404.3H/) 
EaC4H«04.3H/) 


II 


HaC«H(04 
"  +KH,(C.H404)t 
25 .  48  KH«(C4B/)«),+KHC4^A 
26.56  KHC4H^4 

62 .  10  K|C«H|04.3^ 


Solubility  of  Succinic  Acid  in  Alcohols  and  in  Ether. 

(Timofeiew,  x89x,  1894;. at  15*,  Bourgoin,  1878.) 


Solvent. 

Abs.  Methyl  Alcohol 
Abs.  Ethyl 

90%     " 
Abs.  Propyl 

Abs.  Ether 

Isobutyl  Alcohol 


tt 


Cms.  (CHt)s(C00H)i  per  xoo  Gms.    Solvent  at: 
A ^ 


— X" 


10.51 
5.06 

•  ■  * 

2. II 


+15'. 

•  •  • 

12.59 
7.51 

•  •  • 

1.265 


+2I.S'. 
19.40 

9-49 

•  •  • 

4.79 

•  •  • 

2.73 


+39*. 
28.7 

15 

•  •  • 

7.  S3 


100  gms.  95  per  cent  formic  acid  dissolve  2.06  gms.  (CHs)i(COOH)t  at  18.5^ 

(Aschan,  xgxj.) 


Distribution  of  Succinic  Acid  between  Water  and  Amyl  Alcohol 


AT 

20". 

(Hexz  and  Fischer,  X904.) 

Millimola  iC«H/)4 

Gms.  C4H«04 

Millimob  iC«H^4 

Gms.  C«H^04 

per  xo  cc. 

per  xoocc. 

per 

xocc. 

per  xoo  cc. 

Alcohol^        Aq. 

'  Alcohol            Aq. 

Alcohol 

Aq.      - 

Alcohol         Aq. 

Layer.         Layer. 

Layer.         Layer. 

Layer. 

Layer. 

Layer.       Layer. 

0.1888     0.2684 

0.III4     0.1584 

3.899 

6.0795 

2.302      3.588 

0.3643     0.5252 

0.215        0.310 

5.199 

8.099 

3.069     4.779 

0.7077      1.0373 

0.418        0.612 

6.334 

10.170 

3.739    6 

1.440        2.1266 

0.850        1.255 

7. 119 

".555 

4.202     6.821 

2.715       40495 

1.603        2.391 
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SOLUBXLITT  OF  SucaNIC  AciD  IN  AqUBOUS  AcBTONB  AT  20*. 

(Hexz  and  Knoch,  1904.) 

cc  Acetone  per     QH^i  per  lop  cc.  Solution.  cc.  Acetone  per      CiH^*  per  100  cc.  Solution, 

xoolcx:.  Solution.     MUlimols.  Gms.    ^  100  cc.  Solution.      Millimols.     '         Gms.    ' 

o  107.8  6.363  60  275.7  16.27 

10  127.4  7.519  70  278.5  16.44 

20  155.8  9.194  80  265.3  15-66 

30        186.7       11.02  90        201.9       II. 91 

40  225.4  13.30  kx)  51.5  3.04 

so  254.3  15.01 

Solubility  of  Succinic  Acid  in  Aqueous  Glycerol  Solutions  at  25*. 

(Heiz  and  Knoch,  1905.) 

Wt  %         CiHA^iw  100  cc.  wt.  %  C4HP,  per  100  CO. 

Glycerol  in  Solution.  ?5  S    *"        Glycenrfin  Solution.  fP;  Gr.  of 

&lvent.     iiilUmoia.  Gms.^      ^^"""^  Sa^I        B^Ulimols.  '      Gms.  ^     ^^"**°"»* 

o  133-4  7874  I. 0213    40.95  105.8  6.244  1.1120 

7.15  128.2  7-5^  1.0407    48.70  99.9  5.896  I. 1298 

20.44  118. 3  6.982  1.0644    69.20  88.5  5.223  1.1804 

31.55  109.7  6.476  1.0897  100*  74.6  4.440  1.2530 

*  Sp.  Gr.  of  Glycerol  «  1.3555.    Impurity  about  x.5  per  cent. 

Distribution  of  Succtnic  Acid  between  Water  and  Ether  at  15*,  20® 

AND  25.5^ 
(Pinnow,  19x5.) 


Results  at  I5^ 

Gm.  Mols.  per  Liter. 

Results  at  20^ 

Gm.  Mols.  per  Liter. 

Aqueous          Ether   '      p' 
Layer  (c).     Layer  (c*). 

0.644        0.096        6.71 

0.312        0.046        6.87 

O.151        0.0218     6.93 

Results  at  25.5^ 

Gm.  Mols.  per  Liter. 

Aqueous        Ether    '       p* 
Layer  (c).  Layer  (cO* 
0.474       0.0783     6.05 
0.2585     0.0415     6.23 
O.II75     0.0187     6.28 

Aqueous        Ether           p' 
Layer  (c).    Layer  (O* 

0.3293     0.0438     7.52 
0.1768     0.0235      7.52 
0.0894     O.OI16     7.71 

0.0405    0.006     6.75 

yery  careful  determinations  of  this  distribution  at  o®  and  at  25®,  in  which  the 
ionization  of  the  succinic  acid  in  the  two  solvents  is  taken  into  consideration,  are 
riven  by  Chandler,  1908.  Two  determinations  at  o®  and  two  at  15*  are  quoted 
by  Kolossovsky,  loii.  Earlier  data  for  this  system  are  given  by  Nemst,  "Theo- 
retical Chemistry/'  3rd  English  edition,  p.  496. 

BromSUCCINIG  ACID  CHBr(CH,)(COOH),  (m.  pt.  159''). 

Solubility  in  Alcohols  at  22*. 

(Timofeiew,  1894.) 

Gms.  CHBr(CHt)(COOH)s  per  100  Gms. 
Alcohol.  /  *  \ 

Sat.  Solution.  Alcohol. 

Methyl  Alcohol  56 . 5  1 29 . 7 

Ethyl  Alcohol  45 . 5  83 . 6 

Propyl  Alcohol  33 .  i  49 . 4 

Data  for  the  distribution  of  monobromsucdnic  acid  between  water  and  ether 
at  25^  and  for  dibromsuccinic  acid  between  water  and  ether  at  25°  are  given  by 
Chandler  (1908}. 

Data  for  the  melting-points  of  mixtures  of  the  following  pairs  of  optical  anti- 
podes are  given  by  Centnerszwer  (1899). 

d  +1  Chlorsuccinic  Acid. 

d  +  ♦  Chlorsuccinic  Acid. 

d  Chlorsuccinic  Acid  +  /  Bromsuccinic  Acid. 

i  Chlorsuccinic  Acid  +  /  Bromsuccinic  Acid. 

d'\'l  Benzylaminosuccinic  Acid. 

d+l  Aminosuccinic  Acid. 
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SnCCINIMIDE 


CO 


SnCCINIMIDE  CJI«<^^>NH. 

Solubility  in  Water  and  in  Ethyl  Alcohol. 


Interf 

K>lated  f  ron 

1  onginal  res 

lilts. 

(Spcyen,  1902.) 

In  Water. 

In  Ethyl  Alcohol. 

r. 

Wt.o£ 
I  oc 

Mols.per 
xooM<^ 

Gma.  per 
xooGms. 

Wt.o£ 
X  cc 

Mols.per 
xooMols. 

Gnrn.  per 
zooGms 

Solution. 

H^. 

H^. 

Solution. 

CAGE. 

CAOH 

o 

1.025 

1.58 

8.69 

0.815 

0.88 

1.89 

lO 

1.035 

2.4 

14 

0.809 

1.35 

2.7 

20 

1.052 

4 

23 

0.806 

2 

4.1 

25 

1.067 

59 

33 

0.805 

2.5 

5.3 

30 

1.086 

8 

45 

0.804 

3.1 

6.8 

4P 

1. 120 

12.8 

70 

0.809 

4-9 

10.5 

SO 

1. 145 

17.8 

96 

0.816 

7.8 

16 

60 

1. 167 

22.6 

124 

0.835 

12.3 

26.5 

70 

1. 189 

27.5 

152 

0.873 

•  •  • 

•   •   • 

80 

1.204 

32.8 

... 

0.954 

•  •  • 

•   •   • 

Freezing-point  data  (solubilities,  see  footnote,  p.  i),  are  given  for  ethylsuc- 
cinimide  +  bromotoluene  and  for  ethylsuccinimide  +  p  xylene  by  Patemo  and 
Ampola  (1897). 

SnCCINIG  NITBILE  (Ethylene  Cyanide)  CNCH,CHsCN. 

The  solubilit}^  of  succinic  nitrile  in  water  and  also  in  aoueous  sodium  chloride 
solutions  at  various  temperatures  has  been  determined  by  schreinemakers  (1897), 
and  the  results  presented  in  terms  of  mols.  of  nitrile  per  100  mols.  of  nitrile  +  H  jO. 
The  following  calculations  of  these  results  to  gram  quantities  was  made  by 
Rothmund.  (Londolt  and  BOrnatein's, "  Tabelln  "  X906.) 


f. 

Gms.  CNCH^G 
Aq.  Layer. 

QtCN  per  xoo  Gnu. 

^            Gms.  CNCH^CH^CN  per  xoo  Gms. 

Nitrile  Layer. 

Aq.  Layer.        Nitiile  Layer. 

18.5 

10.2 

92 

53-5               33-2             66.4 

20 

II 

91.5 

55                  40.3             62.8 

39 

•    •    • 

85.2 

55.4  crit.  temp.          51 

4/; 

22 

•    •   • 

Very  complete  data  for  the  s^em  succinic  acid  nitrile,  ethyl  alcohol  and 
water,  determined  by  the  synthetic  sealed-tube  method,  are  given  by  Schreine- 
makers  (i8p8c).  Results  for  the  system  succinic  acid  nitrile,  cane  sugar  and 
water  are  given  by  Timmermans  (1907). 

SUGAB  CiiHt20ii  (Cane  Sugar.) 

Solubility  in  Water. 

(Herzfeld,  X893;  aee  also  Courtonne,  1877.) 


Gms.  CuHdOu  per 

Gms.  CaHaOu  per 

f. 

xoo  Gms. 

f. 

xoo  Gms. 

Solution.                 Water. 

fiolutioo.                 Water. 

0 

64.18                 179.2 

40 

70.4a                 238.1 

5 

64.87                 184.7 

45 

71.3a                 248.7 

10 

65  58                 190.5 

50 

72.25                 260.4 

IS 

66.33                 197 

60 

74.18                 287.3 

20 

67.09                 203.9 

70 

76.23                 320.4 

25 

67.89                  211. 4 

80 

78.36                 362.1 

30 

68.70                  219.5 

90 

80.61                 415.7 

35 

69.55                  228.4 

100 

82.97                 487.2 

Sp.  Gr.  of  sat.  solution  at  15®  =  1.329;  at  25®  =  i.^o. 
100  gms.  H2O  dissolve  312  gms.  cane  sugar  at  25  ,  determined  by  means  of 
Pulfrich's  refractometer.  (Osaka,  X903-08.) 
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Solubility  of  Sugar  in  Aqueous  Salt  Solutions  at  30%  50",  and  7o^ 
Interpolated  from  original  results.  (Schukow,  x9oa) 

Gxns.  CfsHaOii  per  100  gnrnt  HsO  in  Aq.  Solution  of: 


*•. 

Cms.  Sdt  per 
100  Gms.  HiO. 

KQ. 

KBr. 

KNQi. 

Naa. 

CaOa. 

30 

0 

219s 

"95 

"95 

219.5 

219s 

11 

10 

216 

218 

217 

210 

X97 

M 

20 

221 

220 

2X6 

2ZI 

X89 

« 

30 

228 

224 

216 

2x9 

192 

M 

40 

237 

228 

217 

233 

200 

M 

SO 

•    •    • 

•  •  • 

218 

250 

2X8 

tt 

60 

>    *    *    * 

•  •  • 

•   *   • 

269 

243 

SO 

0 

260.4 

260.4 

260.4 

260.4 

260.4 

ti 

10 

261 

262 

260 

25s 

239 

tt 

20 

266 

266 

261 

260 

228 

U 

30 

274 

272 

262 

2()9 

228 

u 

40 

284 

•    276 

262 

284 

236 

tt 

SO 

296 

280 

363 

302 

253 

tt 

60 

•    •    • 

•    ■    • 

■   •   • 

•    •    • 

276 

10 

mm 

0 

320.5 

320.5 

320.5 

320.5 

320.5 

If 

10 

326 

324 

321 

323 

295 

20 

334 

328 

324 

330 

286 

ft 

mm 

30 

345 

334 

327 

344 

286 

■1 

40 

357 

341 

331 

361 

295 

U 

50 

370 

349 

334 

384 

308 

M 

60 

384 

357 

337 

406 

327 

Solubility  of  Cane  Sugar  in  Saturated  Aqueous  Salt  Solutions  at 

31.25^    (Ktthkr.  X897.) 


CI* 

Gn».  Sugar 

per  xoo  Gms. 

Salt. 

Gma.  Sugar  per  looGms. 

salt* 

&)lutioo. 

Water. 

'Solution. 

Wats. 

CHjCOOK 

•  •  • 

324.8 

Na,CO. 

64 -73 

229.2 

C^,COOK 

49. 19 

306.1 

KNO, 

61.36 

224.7 

C^4.0H.(C00K), 

50.30 

303 -9 

.K3SO4 

66.74 

219.0 

KjCO, 

56.0 

265.4 

CHjCOOCa 

60.12 

190.0 

KCl 

62.28 

246.5 

Na,SO^ 

52.20 

183-7 

CHjCOONa 

59-93 

237.6 

CaCl, 

42.84 

135 -I 

NaCl 

62.17 

236.3 

MgSO, 

46.52 

XI9.6 

Solubility  of  Cane  Sugar  in  Aqueous  Alcohol  S(x.utions  at  14?. 

(Schiefdd,  1894.) 


Wt. 

Wt. 

Gms.  Sugar  per  100 
OC  Alrohd-HsO 

Wt. 

Wt. 

Gms.  Sugar  pe 

per  cent 
Alcohd. 

per  cent 

per  cent  - 
Alcohol. 

per  cent 

cc.  Alcohol-I 

Sugar. 

Mixture. 

Sugar. 

0 

66.2 

195.8 

50 

38-55 

62.7 

5 

64.25 

179.7 

60 

26.70 

36 -4 

xo 

62.20 

164.5 

70 

12.25 

13-9 

20 

5855 

141. 2 

80 

4  05 

4.2 

30 

54.05 

1X7.8 

90 

0.95 

0.9 

40 

47-75 

91. 

100 

coo 

0.0 

100 
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Solubility  of  Canb  Sugar  in  Aqueous  Alcohol  Solutions. 

(Scheibler,  1872;  conrectioa,  1891.) 


Results  at  0''. 

Results  at  14"*. 

Results 
at  40^ 

0 

Percent 

Alcohnl 

IqrVol. 

Sp.  Gr.  of 

Gms.  Sugar 

Sp.  Gr.  of 

Snititinn  tA 

Gms. 

per  100  cc.  Solution. 

Gms.  Sugar 

OUIUUUU  Mb 

I7S*. 

Solution. 

X7.S'. 

Sugar. 

CH»0H. 

H«0. 

per  lui^  gcb 

Solution. 

0 

1.325 

85.8 

1.326 

87.5 

0 

45.10 

■    •    • 

10 

1.299 

80.7 

1.300 

81.5 

3.91 

44.82 

95.4 

30 

• 

1.236 

74.2 

1.266 

74.5 

8.52 

4383 

90 

30 

1.229 

65.5 

1-233 

67.9 

13.74 

41.87 

82.2 

40 

I.  182 

56.7 

1. 185 

58 

20.24 

40.38 

74.9 

SO 

1. 129 

45-9 

1. 131 

47.1 

28.13 

38.02 

63.4 

60 

1.050 

32.9 

1.058 

33.9 

37.64 

34.47 

49.9 

70 

0.972 

18.2 

0.975 

18.8 

46.28 

29.57 

3^.4 

80 

0.893 

6.4 

0.895 

t,6 

61.15 

21.95 

13-3 

90 

0.837 

0.7 

0.838 

0.9 

71.18 

12.83 

2.3 

97.4 

0.806 

0.08 

0.808 

0.36 

77.39 

3.28 

0.5 

100  gms.  absolute  methyl  alcohol  dissolve  1.18  1 

B^ms.  cane 

sugar  at  i 

9^ 

Bruyn,  1892.) 

(de 

Solubility  op  Canb  Sugar  in  Aqueous  Acetone  at  25®. 

(Herz  and  Knoch,  1904.) 


Sp.  Gr.  of 

cc.  Acetone 

per  100  cc. 

Sdvent. 

0 
20 

Gms.  Sugar 

per  xoocc. 

Solution. 

89.8 
76.7 

Gms. 

per  zoo  cc. 

Solution. 

Solutions. 

1.3306 
1.2796 

H«0. 
43-3 
42.9 

(CH|),C0. 
0 

8.4 

CuH^Ou. 
89.8 

76.7 

I. 2491 

30 

72.1 

39-5 

13.4 

72.1 

1.2002 
I.1613 

40 
45 

59.3 
52.5 

39-8 
39 

20.9 
24.6 

59-3 
52.5 

Above  45  cc.  acetone  per  100  cc.  solvent  the  solution  begins  to  separate  into 
two  layers.  The  lower  of  these  contains  ^i  gms.  sugar  per  100  cc.  and  has  Sp. 
Gr.  1. 1 522.  The  upper  layer  contains  so  Tittle  sugar  that  the  amount  could  not 
be  determined  by  the  method  employed.  100  cc.  evaporated  in  a  vacuum  desic- 
cator left  a  residue  of  3.68  gms.  Above  the  concentration  of  80  cc.  acetone  per 
100  cc.  solvent  the  two  layers  unite.  In  pure  acetone  100  cc.  solution  gave  a 
residue  of  0.18  gm.  sugar. 


Solubility  of  Several  Sugars  in  Pyridine  at  26^ 

(Hdty,  1905.) 

Gms.  Sugar 


Sugar. 

Formula. 

ia  of  Sat.  Sol. 

per  xoo  Gms. 
Sat.  Sol. 

Cane  Sugar  (Sucrose) 

Ci,:%0u 

•    •    • 

6.45 

Milk  Sugar  (Lactose) 

CaHnOu.H«0 

0.981 

2.18 

Grape  Sugar  (Glucose) 

i  QHuObHiO 

1.005 

7.62 

Fruit  Sugar  (Fructose) 

/CJIhO, 

1.052 

18.49+ 

Galactose 

CgHiA 

1.0065 

5.45(?) 

Maltose 

CttHiAi 

•    •    • 

98.10*         (Dehn,  X917J 

Mannose 

CgHuQ, 

•    •    • 

299* 

Raffinose 

CisH«0u.5Ha0 

•    •    • 

75* 

*  It  is  uncertain  whether  these  figures  refer  to  gms.  per  xoo  gms.  sat.  solution  or  gms.  per  100  gms. 
psrridine  at  20*-2s*. 

100  gms.  aq.  50  per  cent  pyridine  dissolve  the  following  gms.  of  sugars  at  20^~ 

25°;    sucrose,  38.5;    maltose,  43.07;    mannose,  78.70;    lactose,  1.98;    fructose, 

85.42;  galactose,  68.3;  glucose,  49.17;  raffinose,  8.76.  (Dehn,  19x7.) 

100  gms.  trichlorethylene  dissolve  0.004  gm.  cane  sugar  at  1 5°.  (Wester  &  Bruins,  19x4.) 

For  additional  data  on  Galactose,  see  p.  305  and  on  Glucose,  see  p.  306. 
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Solubility  of  Milk  Sugar  (Lactose)  Hydrate  and  fi  Anhydride  in 

Water. 

(HudaoD,  1904, 1908.) 

It  was  found  that  the  saturation  point  was  reached  very  slowly  with  this 
compound.  From  the  results,  it  was  concluded  that  "aqueous  solutions  of 
milk-sugar  contain  two  substances  in  ec^uilibrium  and  that  the  mutarotation  of 
milk-sugar  results  from  the  slow  establishment,  in  cold  solutions,  of  the  equi- 
librium of  the  balanced  reaction,  CuHmOu  (Hydrate)  ^  H2O  +  CiiHnOu  O-an- 
hydride). 

The  final  solubility  of  hydrated  milk  sugar  was  determined  by  approaching 
saturation  from  below  and  from  above  with  mixtures  of  water  and  excess  of  once 
recrystallized  hydrated  milk  sugar.  These  were  constantly  rotated  until  equilib- 
rium was  reached  (one  week  was  allowed  in  all  cases).  The  filtered  saturated 
solutions  were  evaporated  to  dryness  and  the  crystalline  residues,  consisting  of 
the  a  and  fi  anhydrides,  weighed. 


f. 

o 

IS 
25 
39 


Gms.  CaH^Ou 

per  xoo  Gms. 

Sat.  Sol. 

10.6 

US 
17.8 

24 


tr. 

49 

64 

74 
89 


Gms.  CuHflOu 

per  xoo  Gms. 

Sat.  SoL 

29.8 

39-7 

46.3 
58.2 


The  initial  solubilitjr,  obtained  by  agitating  an  excess  of  milk  sugar  hydrate 
with  water  for  a  few  minutes,  was  somewhat  less  than  one-half  the  above  ^gures, 
at  temperatures  up  to  25°. 

The  final  solubility  of  fi  anhydrous  milk  sugar  was  difficult  of  determination 
on  account  of  the  high  concentration  and  instability  of  the  saturated  solution 
below  92^.  At  o**  the  final  saturation  was  hastened  by  addition  of  o.i  n  NH4OH 
solution.  At  o^,  42.9  gms.  CuHbOu  per  100  gms.  sat.  solution  were  found  and 
at  100°,  61.2  gms. 


Solubility  of  Several  Sugars  in  Aqueous  Alcohol  at  2o^ 


(Hudson  and  Yanovsky,  x9X7-) 


Sugar. 

a  Arabinose 
fi  Cdlose 
fi  Fructose 

a  Galactose 

a 

fif  a  Glucoheptose 

a  Glucose 

a       " 

a       "       hydrate 

fi  Glucose 

a  Lactose  hydrate 

aLjrxose 

fi  Maltose  hydrate 

fi  Mannose 

fi        " 

0  Mellibose  Dihydrate 

a  Rhamnose  Hydrate 

a 

a  Xylose 

Sucrose 

Trehalose  Dihydrate 

Raffinose  Pentahydrate 


Formula. 

QHmO. 

C»HaOu 

CgHiA 

u 
u 

CHoQ. 

(I 

QHmOi 

CiHoO, 
II 

C»H|A-H|0 

CeHnOi. 

CnHtfOu.H,0 

C.H„0| 

CBHtfOuHjO 

CHaC 

II 

CBHa04.2HsO 

C»Hii0b.H,0 

II 

C|H|Bi0» 
CuHnOu 
CuHoOii.aHfO 
Ci»H|Ai-5H^ 


Solvent. 


8o%C,H.OH 

20% 
80% 

95%, 
Methyl  Alcohol 

6o%C,H»0H 

80% 

ao% 

80% 
Methyl  Alcohol 

8o%CJH[»0H 

80% 

40% 

90% 

60% 

80% 
Methyl  Alcohol 

80%  CJH[»0H 
100% 

70% 

80% 

80% 

70% 
So% 


« 


II 


It 
ti 
tt 


It 
tt 
It 
tt 
tt 


tt 


tt 
tt 
tt 
tt 
tt 


Gms.  Anhydrous  Sugar 
per  xoo  cc.  Solution. 


Initial 
Solubility. 

0.74 

1.8 

S-a 
I.I 
0.27 

4 

2 

0.85 

1-3 

4.9 
I.I 

54 

3 

2.4 
0.78 

0.76 

8.6 

8.2 

2.7 

3.7 
1.8 

1.4 


Final 
Solubility. 

1.94 

4.7 
27.4 

4.2 

II. Z 

31 
0.65 

4-5 

4.5 
1.6 

3 

91 

2.4 

7.9 

4. 75 

13 

4.4 

1-3 

9.5 
9.6 

6.2 

3-7 
1.8 

1.4 
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Solubility  op  Sorbose  and  Gulosb  in  Water  and  Alcohols. 

(de  Bniyn  and  van  Ekenstein,  1900.) 


Sugar. 

d  Sorbose 
/  ^rbose 
/  Gulose 


M.-pt 

151 
ISO 
ISO 


Cms.  Sugar  per  xoo  cc.  Sat.  Sd.  in: 


HiO  at  xoo*. 
0.22 
0.23 
0.24 


CH^H  at  17*. 

1.70 
Z.68 


1.72 


100  gms.  HsO  dissolve  108  gms.  maltose  at  30^-25^. 
100  gms.  HiO  dissolve  14.3  gms.  raffinose  at  20^-25* 


CsHaOH  at  X7^ 
1.02 
I 
1.04 

(Debn,  19x7.) 
«< 


Solubility  of  Phenylhydrazones  and  fi  Naphthylhydrazones  of  the 
Sugars  in  Water  and  in  Alcohols  at  16®-!  8**. 

(van  Ekenstein  and  de  Bntyn,  X896.) 

Tiie  hydrazones  were  prepared  by  adding  to  a  coficentrated  and  warm  solution 
of  the  sugar  the  equivalent  quantity  of  the  hydrazine  dissolved  in  the  molecular 
quantity  of  glacial  acetic  acid.  The  precipitated  hydrazones  were  recrystallized 
from  30  to  50  per  cent  alcohol.  No  details  in  regard  to  the  method  of  obtaining 
saturation  or  of  analysis  of  the  solutions  are  given. 

Gms.  C<nnpound  per  100  cc.  Sat.  Sol.  in: 


Phenylhydxazone  of: 

M.-pt. 

Water. 

CHjOH. 

C|H<OH. 

Methyl  Mannose 

178 

0.2-0.06 

0.59 

0.05-0.02 

"       Arabinose 

z6z 

(C 

•   •    • 

(( 

"      Rhamnose 

124 

(( 

very  si.  sol. 

u 

"       Galactose 

z8o 

u 

u 

(( 

Ethyl  Galactose 

169 

■    •    • 

•  •  • 

o.z 

"     Mannose 

159 

•  •  ■ 

0.2 

"     Arabinose 

153 

•  •  • 

0.4 

"     Rhanmose 

123 

very  si.  sol. 

•    •    • 

Amyl  Galactose 

zz6 

' 

•  •  • 

0.6 

"     Mannose 

134 

•  •  • 

35 

"     Arabinose 

120 

•  •  • 

3-6 

"     Rhanmose 

99 

very  si.  sol. 

6.5 

"     Glucose 

128 

•  •  • 

Z.2 

"     Lactose 

123 

•  •  • 

0.4 

Allyl  Galactose 

157 

•  •  • 

0.3 

"     Mannose 

142 

•  •  • 

0.7 

"     Arabinose 

145 

•  •  • 

o.S 

"    Rhanmose 

135 

•  •  • 

•   •   • 

"     Glucose 

15s 

•  •  • 

•  •  • 

"    Lactose 

132 

•  •  • 

0.2 

"     Melibose 

192 

•  •  • 

0:3 

Benzyl  Galactose 

154 

0.9 

0.08 

"      Mannose 

165 

0.5s 

0.2 

"      Arabinose 

170 

0.4 

0.06 

"      Rhanmose 

121 

iS-4 

6.7 

"      Glucose 

150 

0.5 

o.zo 

"      Lactose 

128 

0.9 

0.06 

fi  Naphthyl  Galactose 

167 

0 

.14 

•  •  • 

0.24* 

"          Mannose 

157 

0 

.18 

0.25* 

"          Arabinose 

141 

0 

.22 

0.62* 

"          Rhamnose 

170 

0 

.20 

0.44* 

"          Glucose 

95 

0 

•25 

5* 

Xylose 

70 

0 

•32 

6.62* 

"          Lactose 

203 

0 

.07 

0.2* 

"          Maltose 

176 

•    •    • 

0.4* 

"         Melibose 

135 

*    •    • 

1.3* 

*  Solvent  96  per  cent  CiHiOH. 
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Solubility  of  thb  Bbnzalic  Compounds  of  Some  Poltatomic  Alcohols 

AT  I6"-^8^ 

(de  Bniyn  and  van  F.kfniitfin,  1899.) 


No  details  of  the  determinations  are  given, 
sufficiently  exact  for  use  in  identifying  hexites. 


It  is  stated  that  the  results  are 


Gma.  Compd.  Dissolved  per  zoo  oc 


Name  of  Compound. 

M.-pt. 

oat,,  ssoi.  in: 

Acetone. 

Chlorofonn. 

AloohoL 

Dibenzalerythritol 

201 

(Flacher) 

0.34 

3-64 

0.02 

Monobenzalarabitol 

152 

II 

•  •  • 

•    *    • 

•    •   « 

Dibenzaladonitol 

165 

(1 

0.64 

1.36 

0.14 

Dibenzalxylitol 

I7S 

ti 

1. 10 

0.85 

•   •   • 

Dibenzalrhamnitol 

203 

II 

0.70 

2.55 

1. 10 

Monobenzal-(i-Sorbitol 

175 

(Meunier) 

very 

easily  soluble 

Dibenzal-d-Sorbitol 

163 

<i 

544 

0.16 

O.IO 

Tnbenw^^ln^fl^nnitiil 

21^-8 

(Fifirhfr) 

0.4.2 

8.7s 

d.io 

Tribenzal-/-iditol* 

215-8 

II 

0.47 

0.17 

0.05 

Tribenzal-<i-taHtolt 

210 

II 

0.30 

4.42 

trace 

Dibenzaldulgitol 

215-20 

II 

0.42 

0.83 

trace 

Dibenzalperseitol 

230-5 

if 

0.04 

trace 

0.02 

*  Prepared  bom  /  idonic  add. 

t  Prepar 

ed  from  d  talonic  add. 

100  gms.  sat.  solution  in  pyridine  contain  0.47  gm.  mannitol  at  26^.   (Rolty,  1905^ 
100  gms.  sat.  solution  in  pyridine^contain  2.5 (?)  gms.  ecythritol  at  26^.       " 


SULFANIUC  ACID  NH,.CeH4.S0tH.H,0. 

Solubility  in  Water. 

(Philip,  1913;  results  for  60*  and  over  by  D(dinaki,  1905.) 


Gms.  NI^.- 


Gms.  NIL^ 


r. 

v.«zi4.ousn. 
per  xoo  Gms. 

Solid  Phase. 

f. 

jSToT^        SoKd  Phase. 

Sat.  Sol. 

Sat.  Sol. 

0 

0.444 

NH|.CsH|.S0|H.3H^ 

44 

2.44 

NHt.CA.S0»H.H^ 

7.2 

0.622 

41 

44 

2.36 

NH..C|H|.S0|H 

13.3 

0.841 

II 

47.5 

2.52 

f« 

18.9 

1093 

II        ■ 

54.5 

2.85 

u 

18.9 

1. 137 

NH«.C|H«.SQ|H.H«0 

60 

3.01 

u 

25.1 

1.384 

If 

70 

3.65 

M 

311 

1.662 

If 

80 

4.32 

«( 

37.2 

2.004 

f< 

100 

6.26 

M 

SULFONIUM  PKRCHL0RATE8 

Solubility  in  Water. 

(Hofmann,  Httbold  and  Quoos,  xgxx-xa.) 


Name. 

Formula. 

f. 

Per  xoo  Gms.  H/). 

Gm.  Mols. 

-  Gma. 

Trimethyl                  Sulfine 

Perchlorate  (CH,),sa04 

16.5 

0.0784 

13.84 

Ethyl   dimethyl 

(( 

tt 

CH,(CH,),SC104 

15.9 

O.II91 

22.31 

Propyl 

« 

tt 

C«H,(CH|),SCI0« 

15 

0.0590 

12.04 

n  Butyl      " 

(( 

li 

C4H,(CH,),SCK)4 

15 

0.0607 

13.24 

Ethylene  dismethyl 

it 

tt 

C,H«(CH,SC104)i 

18 

0.0423 

14.86 

Vinyl  dimethyl 

It 

tt 

q,H,.S(CH^,.C104 

18 

0.0731 

13.7s 

Trimethylene  dismtthyl 

u 

tt 

CA:(C|H«SC104)t 

18 

0.0402 

14.68 
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SULFONIUM  IODIDE 


TriethylSULFONIUM  IODIDE  S(CsHi),I. 

100  gms.  HtO  dissolve  431  gms.  S(CtHi)tI  at  25^. 
100  gms.  CHCU  dissolve  47.7  gms.  S(CtHi)sI  at  25^ 


(Peddle  and  Tuner/  19x3.) 
(Peddle  and  Turner,  1913.) 


SULFX7B  S. 

In  a  series  of  papers  by  Aten  (1905-06,  1912,  1912-15,  1913,  1914  and  1914a), 
the  preparation  and  properties  of  the  four  known  modincations  of  sulfur  are  de- 
scribed.   These  are  designated  by  the  symbols,  Sx,  S^,  Sr  and  Sp. 

Sx  is  ordinary  rhombic  sulfur  and  its  molecule  is  considered  to  be  composed  of 
eight  atoms  of  sulfur,  Sg. 

Sit  is  the  insoluble,  so-called  amorphous  sulfur. 

Sr  is  obtained  when  ordinary  sulfur  is  heated  above  its  melting-point  and 
quickly  cooled;  it  is  especially  easily  prepared  by  warming  Sx  in  sulfur  chloride. 
Its  molecule  is  probably  represented  by  ^4. 

So  was  discovered  by  Engel  and  is  prepared  by  mixing  concentrated  HCl, 
cooled  to  o**,  with  saturated  sodium  thiosulfate  solution.  The  precipitated 
NaCl  is  removed  by  filtration  and  the  solution  extracted  with  toluene.  The 
aqueous  layer  soon  yields  a  cloudy  precipitate  of  S^.  The  molecule  of  this 
sulfur  is  considered  to  have  the  composition  S«. 


Solubility  of  Sulfur  (Sx)  in  Sulfur  Monochloridb  (StCls)  Dbtbrmined 

BY  the  Melting-point  Method. 

(Aten,  1905-06.) 


t*  of  Melting. 

-16 
O 

+  17.9 
36.8 

55-2 
65.6 

77.7 


Md.  %S«in 
Mixture. 

4.3 

6 

9.9 

17. 1 
28.  s 

40.3 

55. 4 

Solid  Phase. 
Rhombic  S 


<i 


(t 


<i 


<f 


(I 


ff 


t*  of  Melting. 

83s 

95.6 

86 

103.2 

IIO.4 

118. 8 


Mol.  %  S|  in 
Mixture. 

SoUd  Phase. 

67 

Rhombic  S 

81.8 

i« 

81.8 

MonodinicS 

88.4 

If 

95 

(( 

100 

(( 

Solubility  of  Sulfur  (Sr)  in  Sulfur  Monochloridb  (StCli) 

(Aten,  1912-13.) 

A  preliminary  experiment  showed  that  if  a  solution  of  Sx  in  sulfur  monochlo- 
ride,  saturated  at  20°,  is  heated  to  170**  and  cooled,  it  will  then  dissolve  as  much 
Sx  as  already  required  to  saturate  it.  The  following  determinations  were  made 
by  sealing  known  amounts  of  Sx  and  SsCU  in  tubes,  heating  them  to  loo**  for 
several  hours  and  then  cooling  quickly  to  the  indicated  temperatures  and  shak- 
ing for  i  hour  in  the  case  of  the  o**  and  25°  results  and  2  hours  in  the  case  of  the 
—60**  results.  The  saturated  solutions  were  analyzed  by  oxidizing  with  HCl 
+  HNOs  +  Br  and  titrating  the  H2SO4,  after  removing  the  volatile  acids. 


Atoms  S 

per  100  Atoms  S+S|Clt 

in: 

Atoms  S 

1  per  xoo 

Atoms  S+S,C1, 

iin: 

Original 

■      ■                                       -» 
Saturated  Solution  at: 

Original 
Mixture. 

Saturated  Solution  at: 

Mixture. 

-6o-. 

o\ 

+25-.  ' 

-6o«. 

o*. 

+25*. 

0 

II. 6 

36.1 

53.5 

79-4 

65.2 

72 

•    •    • 

10 

18. 1 

40.1 

57.6 

80.1 

66.1 

71.6 

•    •    • 

28.7 

31.9 

47.4 

62 

89.9 

•  •  • 

•    *    • 

82.1 

49-9 

42.9 

56 

66.4 

90.1 

•  •  • 

80.S 

•    •   • 

60.1 

47.7 

59-9 

69.4 

94.6 

•  •  • 

«    ■    ■ 

87.7 

69.1 

•  •  • 

•  •  • 

72.8 

98 

•  •  • 

•    •    • 

93-4 

Results  similar  to  the  above  are  also  given  (Aten,  1912),  for  mixtures  previ- 
ously heated  to  50°,  75**  and  125°.  All  the  data  confirm  the  formation  of  the 
the  new  modification  Sr. 
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Solubility  of  Sulfite  (Sr)  in  Sulfur  Monochloridb  (StCli)  at  25*. 

(Aten,  19x2,  19x3.) 

The  samples  were  heated  to  the  temiseratures  indicated  and  rapidty  cooled 
and  powdered.    The  method  of  determining  the  solubilities  is  not  descnbed. 


Previous  Treatment  of  Sample. 

Unheated  Sulfur 

Mixture  of  Rhombic  and  Amorphous 

Sulfur 
Rhombic  Sulfur  heated  to  125^ 

i6s* 
i6s' 


a 


tt 
(t 
(t 
it 


it 
tt 
tt 
tt 


tt 
tt 
tt 
tt 


.0 
.0 


Atoms  S  Dis- 
solved per  100 
Atoms  S+StClf 

53-5 

54.5 
56-58 .  5    (depending  on  excess  of  S  pttseok^ 

60  (detennined  immediately.) 

59 . 5  "         after    x  hr.) 

57.5  "  "     S4hrs.) 

53.2  "  "      8  days.) 


SoLUBiLriY  OF  Sulfur  (Sr)  in  Toluene  at  o**  and  at  25®. 


Comp.  of  Mix- 
ture in  Atom 
Per  cent  S. 

35 
47 
54 
57 
73 


(Aten,  i<U3.) 


Solubility  in  Atom  %  S. 


Ato*. 
2.88 

•        •        • 

3  30 


At  25*. 

S-94 
6.6s 

6.76 

6.88 

7-45 


Comp.  of  Mix- 
ture in  Atom 
Per  cent  S. 

74 

77 
80 

83 
85 


Solubility  in  Atom  %  S. 
'A^o^ 


3 

4 


OS 

90 
22 


At  IS*. 
52 


7 
8 


93 
08 


These  results  show  that  the  greater  the  excess  of  Sr,  the  greater  the  solubility. 
It  was  found  that  under  the  same  conditions,  unchanged  rhombic  sulfur  gives 
constant  figures  irrespective  of  the  excess  of  S  present.  At  0°,  2.59  atom  per  cent 
Sx  was  found  and  at  25**,  5.65  atom  per  cent. 


Solubility  of  Sulfur  (S^)  in  Carbon  Disulfide  and  Carbon 

Tetrachloride. 

(Wigand.  19x0.) 

When  "insoluble"  sulfur  (S«)  is  treated  with  CSs  or  CCU,  a  small  amount 
dissolves,  depending  upon  the  length  of  time  of  contact,  temperature  and  nature 
of  the  solvent  but  not  on  the  relative  amount  of  solvent.  This  action  is  ex- 
plained on  the  assumption  that  a  partial  transformation  of  S^  to  soluble  sulfur 
Sx,  takes  place. 

Data  for  the  fusion  points  of  mixtures  of  rhombic  sulfur  and  "insoluble" 
sulfur  (Sfi)  and  for  monoclinic  sulfur  and  "insoluble"  sulfur  (S^)  are  given  by 
Kruyt  (igio8). 

Solubility  of  Sulfur  in  Liquid  Ammonia. 

(Ruff  and  Hecht,  19x1.) 

At  the  temperatures  0°  to  40°,  the  solutions  were  constantly  shaken  for  3  to  <i 
days.  For  the  results  at  the  lower  temperatures  the  solutions  were  saturated 
at  room  temperature  then  cooled,  partial^  evaporated  and  shaken  4  to  6  hours. 
The  saturated  solutions  were  analyzed  by  evaporation  of  the  ammonia  by  means 
of  a  current  of  hydrogen,  absorbing  in  HCl  and  converting  to  the  platinic  chloride 
for  weighing.  The  S  residues  were  dried  at  100®,  with  proper  precautions,  and 
weighed. 


f. 
78 

20. s 
o 


Gms.  S  per  xoo  Cms. 
Sat.  Solution. 

386* 
38.1* 
32-34 


Gms.  S  per  xoo  Cms. 
Sat.  Solutkm. 

25-65 
21 

18.5 

*  This  figure  corresponds  to  the  compound  S(NHa)i  ^  38.5%  S. 


f. 

+  16.4 

30 
40 
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SOLUBILITT  OF  SULFUR  IN  AqUBOUS  SODIUM  SULPmE  SOLUTIONS. 

(KQster  and  Heberlein,  1905.) 

The  results  are  expressed  in  terms  of  x  which  represents  the  number  of  S 
atoms  dissolved  for  each  Nas  in  the  solution.  The  figures,  therefore,  show  the 
atomic  ratio  of  S  to  Nai  in  the  saturated  solution  and  at  the  same  time,  the  sulfur 
content  of  the  compound  NasS^  which  is  formed.  In  order  to  find  the  actual 
amount  of  sulfur  dissolved  per  liter,  it  is  only  necessary  to  multiply  the  x  value 
by  the  normality  of  the  aqueous  sodium  sulfide  solution  used  as  solvent  in  the 
particular  case. 

A  series  of  determinations  made  at  25°,  by  agitating  aqueous  sodium  sulfide 
solutions  with  crystalline  sulfur  until  equilibnum  was  reached,  and  then  diluting 
each  solution  with  an  equal  volume  of  water  and  shaking  with  excess  of  sulfur 
until  equilibrium  was  again  reached,  gave  the  following  results: 


NoTnuility  of  the  Aq. 
NasS  Solution. 

X  in  the  Result- 
ing Na«S«. 

Nonnality  of  the  Aq. 
Na«S  Solution. 

X  in  the  Result- 
ing NfttS^ 

4 

2  (2  hrs.) 

4475 
4.666 

0.125  (32  hrs.) 

0.0625 

S-22S 

S-239 

I 

4.84s 

0.03125 

5.198 

OS 
0.25 

4.984 

0.015625 

0.007812  (128  hrs.) 

S034 

4-4S6 

The  figures  in  parentheses  in  the  above  table  show  the  number  of  hours  re- 
quired for  attainment  of  equilibrium  in  these  three  cases.  The  authors  also 
made  determinations  of  the  influence  of  temperature  on  the  amount  of  sulfur 
dissolved,  and  found  that  for  a  normal  NaiS  solution,  the  x  value  did  not  vary 
appreciably  from  the  figure  given  above,  over  the  range  o**  to  50®. 

Results  are  also  given  showing  the  influence  of  the  presence  of  NaCl  and  of 
KOH  on  the  amount  of  sulfur  dissolved  by  aqueous  NasS  solutions.  In  the 
former  case  the  solubility  was  distinctly  lowered,  while  in  the  latter  it  was  notably 
increased. 


Solubility  of  Sulfur  in: 


Tin  Tetrachloride. 

Amyl  Alcohol. 

(Gerazdin,  1865.) 

(Geiaidin.) 

99 

Gnu.  S 

per  zoo  Gms. 

SnCU. 

S.8 

Sdid 
Phaae. 

Solid  S 

9S 

Gms.  S 
per  100  Gms. 
QHuOH. 

1.5                S 

lOI 

6.2 

it 

no 

2.1-2.2 

no 

8.7-9.1 

(t 

112 

2.6-2.7           I 

112 

9.4-9.9 

Liquid  S 

120 

30 

121 

17.0 

ti 

131 

S'3 

Solid 
Phaae. 

Solids 
it 

Liquid  S 
it 


it 


Solubility  of  Sulfur  in  Aqueous  Acetone  at  25*. 


Wt.  Per  cent 

Acetone 

insolvent. 

Sulfur  per  loo  cc.  Solution. 
MUlimols.                       Gms. 

Sp.  Gr.  of 
Solution. 

100 

65                            2.084 

0.7854 

9S-36 

4S                      I  442 

O.79II 

90.62 

33                     1-058 

0.8165 

8S-38 

25.3                 0.811 

0.8295 
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Solubility  of  Sulfur  in  Ethyl  and  Methyl  Alcohols. 


Authority. 


%•. 

Almhal. 

Cms. 

per  xoo  Gmft. 

Alcohol. 

IS 

18.5 

b.  pt. 
18.5 

Abs.  Ethyl 
it 

u 

Abs.  Methyl 

0.051 

0053 
0.42 

0.028 

(Pohl.) 
(de  Bniyn  —  Z.  phyaik.  Chem.  lo^  fSit  'gm^ 
(Payen  —  Compt.  rend.  34.  356.  '5a ^ 
(de  Bruyn.) 


Solubility  of  Sulfur  in  Benzene  and  in  Ethylene  Dibromidb. 

(Etard,  1894;  Me  also  Cosia,  x868.) 


In  C,H.. 

/- 

In  CH^Br,. 

Gms.  S 

Gms.  S 

Gms.  S 

Gms.  S 

t^pei 

■  xoo  Gms. 

♦«. 

per  xoo  Gms. 

♦•. 

per  xoo  Gms.      t*. 

per  xoo  Gi 

SolutioD. 

Solution. 

Solution. 

Solutkn. 

0 

I.O 

70 

8.0 

0 

1.2             50 

6.4 

10 

1-3 

80 

10.5 

10 

1.7             60 

8.4 

20 

1-7 

90 

13.8 

20 

2.3              70 

II. 4 

2S 

2.1 

100 

17s 

25 

2.8            80 

16.5 

30 

2.4 

no 

23  0 

30 

3-3          90 

24.0 

40 

3-2 

Z20 

29.0 

40 

4.4           100 

36.5 

50 

4.3 

130 

36.0 

60 

6.0 

Reciprocal  Scm^ubility  of  Sulfur  and  Benzene,  Deterionbd  by  the 

Synthetic  Method. 

(Kruyt,  x9oa-o9.) 


Wt.  %  S  in  Limiting  t*  of  Homogeneity. 

Mixture.  '       Lower.  Upp«!      ' 

41 . 5  146  247 

55-2  158  230 

74.5  157  226 


Wt.  %  S  in 
Mixture. 

79-8 
81.4 

83.4 


Limiting  t*  of  Homogeneity. 

Lower.  Upper. 

141  230 

138      above  246 
131  "     272 


100  gms.  sat.  solution  of  S  in  benzoyl  chloride,  CeHLCOCl,  contain  i  gm.  S  at 


o*'  and  55.8  gms.  at  134*^. 


(Bogousky,  X905J 


Solubility  of  Octohedral  and  of  Prisiiatic  Sulfur  in  Several  Solvents. 

(BrOnsted,  1906.) 

The  solubility  of  prismatic  sulfur  could  not  be  determined  in  the  ordinary  way 
on  account  of  its  rapid  transition  to  octohedral  sulfur.  A  special  apparatus  was 
used  which  permitted  the  solvent  to  remain  in  contact  with  the  solid  for  only  a 
short  time.  Since  sulfur  dissolves  very  rapidly,  this  procedure  was  found  to  give 
satisfactory  results. 

Gms.  each  Variety  Separately  per 
...  ,^  xoo  cc.  Saturated  Solution. 


Benzene 

I* . 

18.6 

Prismatic 
Sulfur. 

2.004 

Octohedral' 
Sulfur. 

I. 512 

Chloroform 

253 
0 

2.335 
I.IOI 

1.835 
0.788 

(( 

15.5 

1.658 

1.253 

Ethyl  Ether 

40 
0 

2.9 
O.II3 

2.4 
0.080 

Ethyl  Bromide 

Ethyl  Formate 
Ethyl  Alcohol 

25.3 
0 

25.3 
0 

25.3 

0.253 
0.852 
1.676 
0.028 
0.066 

0.200 
O.611 

1.307 
0.019 
0.052 
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-  Solvent. 

Gim.  S 
t".    per  xoo  Gms. 
Solvent. 

Solvent. 

t\ 

Gn».S 

per  xoo  Gms. 

Solvent. 

Aniline 

130'     85.3    (l) 

Glycerol 

15.5 

0.14(4) 

Benzene 

15-2    1.5  (2) 

Hydrazine  (anhy.)   xoomtemp. 

54(decomp.)(5) 

tt 

19.3    1-7  (2) 

Lanoline  (anhy.) 

45 

0.38(6) 

•• 

26         0.97(1) 

Methylene  Iodide 

10 

10        (7) 

u 

n         4.38(1) 

Nicotine 

100 

10.6   (8) 

Carbon  Tetrachloride  25       0 .  86  (3) 

Phenol 

174 

16.4    (l) 

Chloroform 

12.2    0.75(2) 

Pentachlor  Ethane 

25 

1.2    (3) 

« 

19.3    0.92(2) 

Toluene 

23 

1.48(1) 

(( 

22          1.21(1) 

Tetrachlor  Ethane 

25 

1 .  23  (3) 

Dichlor  Ethylene 

25          1.28(3) 

Tetrachlor  Ethylene 

'  25 

1 .  53  (3) 

Ethylene  Chloride 

25       0.84(3) 

Trichlor  Ethylene 

25 

1.63(3) 

Ethyl  Ether 

23.5    0.97(1) 

(( 

15 

1 .  16  (9) 

(x)  Coasa,  i86S;  (2)  BrOnsted,  X906:  (3)  Hoffman.  Kirmreuther  and  ThaL  19x0;  (4)  Ossendowski,  1907: 
(5)  Welsh  and  Brodenon,  X9X5;  (6)  ELlose,  X907;  (7)  Retgers,  1893;  (8)  Kleven,  x87a;  (9)  Wester  and 
Bruins,  X914. 

Solubility  of  Sulfur  in  Carbon  Disulfide. 

(EUrd,  1894;  Cossa,  1865;  at  10*,  Retgexs,  1893;  below  77%  Arctowaki,  1895-96.) 


fO 

Cms.  S  pel 

r  xoo  Gnu. 

%•. 

Gms.  S  per  xoo  Gms. 
Solution.          CS9. 

♦». 

Gms.  S  per 

xoo  Gms 

w    • 

SdutioD. 

cs. 

Solution. 

cs,.  • 

—  no 

30 

31 

—  10 

nS        iS-6 

50 

59  0 

143 -9 

—  100 

35 

3-6 

0 

18.0           22.0 

60 

66.0 

194.1 

-  80 

4.0 

4.2 

10 

23.0*        29.9 

70 

72.0 

257  I 

-  60 

3-5 

3-6 

20 

29.5        41.8 

80 

79  0 

376  I 

-  40 

6.0 

6.4 

^5 

33-5        50.4 

90 

86.0 

614. 1 

—  20 

10.5 

II. 7 

30 
40 

38.0        61.3 
50.0      100. 0 

100 

92.0 

1150.0 

*  36.4  R. 

Sp.  Gr.  of  solution  saturated  at  15^  containing  26  gms.  S  per  100  gms.  solution 
-  1.372. 

Solubility  of  Sulfur  in  Hexanb  (C^Hm). 

(Etard.) 


♦•. 

Gms.  S  per 
xoo  Gms.  Solutian. 

t«. 

Gms.  S  per 
xoo  Gms.  Solution. 

t«. 

Gms.  S  per 
xoo  Gms.  SolutkiL. 

—20 

0.07 

60 

I.O 

130 

S-3 

0 

0.16 

80 

1-7 

140 

6.0 

20 

025 

100 

2.8 

160 

7.3 

40 

0-5S 

120 

4.4 

180 

8.3 

S(H.UBILIT!Y  OF  SULFUR   (Sx)   IN  ^  NaPHTHOL,   DETERMINED  BY  THE 

Synthetic  Method. 

(Smith,  Holmes  and  Hall,  1905.) 

The  mixtures  of  sulfur  and  /3  naphthol  were  heated  until  they  were  homo- 
geneous and  then  cooled  to  the  temperature  at  which  clouding  appeared. 


fof 
illouding. 

Gms.  S 
per  xoo  Gms. 
fi  Naphthol. 

fof 
Clouding. 

Gms.  S 
per  100  Gms. 
$  Naphthol. 

fof 
Clouding. 

Gms.  S 
per  xoo  Gms. 
0  Naphthol 

118 

34 

154 

84.1 

164 

209.7 

132.5 

46.6 

157 

97.4 

163.8 

238.1 

134.5 

48.8 

160.5 

"9-3 

163.8 

264.8* 

143.5 

59.3 

162.5 

145- 1 

163 

300  * 

149.5 

70 

163.5 

177.6 

*  Solid  phase,  fi  naphthol 


) 
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SOLUB 

mn 

T  OF  Sulfur 

IN  Coal  Tar  Oil,  Linsbbd  Oil  and 

IN  Olivb  Oil. 

(Pelouie,  Z869;  Pofal.) 

GimmaS 

per  zoo  Gnuna  Coal  Tar  Oil  of: 

G.  S  per  100  Gmt. 

Ao  Sp.Gr. 
•  •  b.  pt.: 

0.87 

85*-x90». 

0.88a 
xao*-2ao*. 

0.8S5 

iSo*-«oo*. 

aio'-joo*. 

ijoa 
aao*-y»*. 

""•    o^sSp.Gr 

IS  • 

2.1 

2.3 

2-5 

3.6 

6.0 

7.0 

0.4 

2-3 

30 

30 

4.0 

5-3 

5-8 

8-5 

8s 

0.6 

4.3 

so 

S-2 

6,1 

8-3 

8.7 

10.0 

12.0 

1.2 

9.0 

80 

II  .8 

13-7 

15-2 

21.0 

37  0 

41    0 

2.3 

18.0 

xoo 

iS-2 

18.7 

33  0 

26.4 

52.5 

S4  0 

30 

25.0 

zzo 

• « . 

23.0 

36.3 

31    0 

105.0 

115.0 

3S 

30.0 

ZIO 

•  •  • 

27.0 

33  0 

38.0 

00 

00 

4.2 

37  0 

130 

•  •  • 

•  •  • 

38-7 

43-3 

00 

00 
(i6o<>) 

S-O 

10 .0 

43  0 

100  gms.  oil  of  turpentine  dissolve  1. 35  gms.  S  at  i6^  and  16.2  gms.  at  b.  pt. 

(Payen,  185a.) 

Solubility  of  Sulfur  in  Triphbnyl  Methane,  Determined  by  the 

Synthetic  Method. 


Results  of 

Smith,  Holmes  &  Hall,  1905. 

Results  of  Kruyt,  1908-09. 

%Tripheiiyl 

Methane  in 

Mixture. 

f  of  First 
Limit  of 
Mixing. 

108.5 

%  Triphenyl  t**  of  Second 
Methane  in     Limit  of 
Mixture.        Mixing. 

35. 5        214.5 

%  Triphenyl 

Methane  m 

Mixture. 

66.7 

f  of  First 
Limit  of 
Mixing. 

113 

%  Triphenyl 

Methane  in 

Mixture. 

7 

t*ofSerond 
Limit  of 
Mixing. 

211. 5 

5S.8 
50.8 

127 
136.5 

32.5           211 
28.4           206 

60.2 
50.2 

125.3 
136.8 

9.3 
12 

201.5 
198.8 

46.6 
42.8 

141 
144 

24.5           203 

21.6        200 

41 
30.8 

144.2 
146 

13.7 
16.4 

199- 5 
200.4 

37.8 

146 

19.2           199 

20 

145 -2 

19.8 

202.1 

33-7 
30.3 
254 

146.5 

147 
146 

15.4           198 

13.2 

8.1 
7 

137.6 

118. 6 
crystals 

23- 5 
28.7 

34.5 

203.7 
208 

215.2 

Solubility  of  Sulfur  in  Phenol,  Determined  by  the  Synthetic  Method. 

(Smith,  Holmes  and  Hall,  1905.) 

The  mixtures  of  sulfur  and  phenol  were  heated  until  they  were  homogeneous 
and  then  cooled  to  the  temperature  at  which  clouding  appeared. 


fof 

Qouding. 

89s 
96.5 

132. S 
138 

148.  S 


Gms.  S  per 

zoo  Gms. 

Phenol. 

9.1 
10.4 

153 
19.9 

23. 6 


fof 
Clouding. 

155 

157.5 
160.5 

162 
164.5 


Gms.  Sper 

zoo  Gms. 

Phenol. 

26.3 

27.1 

28.6 

29.6 

30- 7 


fof 
Clouding. 

166 

167.5 
170 

172 
175 


Gms.  S  per 

zoo  Gms. 

PhenoL 

31.6 
32.4 

33.5 
34.9 
36.5 


Reciprocal  Solubility  of  Sulfur  and  Toluene,  Determined  by  thb 

Synthetic  Method. 

(Kruyt,  Z908-09.) 


Wt.  %  S  in 

Lmutmg  tr  of 

Homogeneity. 

Wt.  %  S  in 
Mixture. 

Limiting  r 

m  Homogenensf 

Mixture. 

Lower. 

Upper. 

'  Lower. 

Upper. 

50.5 

167 

250 

75.7 

178 

221 

62 

.179 

223 

77.9 

174 

•    •    « 

69.6 

180 

222 

833 

160 

223 

73 

180 

222 

90,5 

124 

above  250 
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RsaPROCAL  S(M.UBILITT  OF  SULFUR  AND  MBTA  XtLBNB,  DETERMINED 

BY  THE  Synthetic  Method. 

(Kruyt.  1908-09.) 


Wt.  %  S  in 

1  limiting  t 

of  nomoseneity. 

Wt.  %  S  in 
Mixture. 

Limiting  t* 

Of  Homogeneity. 

Mixture. 

Lower. 

Upper. 

Lower. 

Upper.  ' 

50.9 

181 

213 

39.9 

152 

none  (230) 

49.1 

177 

228 

84.2 

none 

u 

47.7 

172. 5 

none  (?) 

86.1 

164.5 

199 

44.2 

161. 5 

"     (255) 

87 

159 

202.5 

40.4 

153-5 

"     (215) 

90 

139 

none  (220) 

Fusion-point  data  for  the  system  sulfur-tellurium  are  given  by  Pelabon  (1909); 
Pellini  (1909);  Chikashige  (191 1,  1911-12);  Jaeger  and  Menke  (1912). 

Data  for  mixtures  of  sulfur  and  each  of  the  following  metals  are  given  by  Pela- 
bon (1909);  antimony,  tin,  lead,  silver,  gold  and  arsenic. 

8ULFX7B  DIOZIDK  SOi 

Solubility  in  Water. 

(Sch0nfeld,  1855;  Sims,  z86i;  Roooeboom,  1884.) 


S 

chOofdd. 

Sims. 

Rooxeboom. 

Vols.  SOi  (at  o«  and 
760  mm.)  per  x  Vol. 

Gms.  SOs  per 

xooGms.BiO 

at  total  pnisun 

M.  A 

SOaperx 

Gm.  H,0. 

SOkDisMhed 
perxpt.HaO 

t*.       at  760  mm. 
pressure. 

%•. 

Sat.SOs 
+  Aq. 

HsO. 

t*. 

Gms. 

Vob. 

0 

68.86 

79-79 

22.83 

8 

0.168 

58-7 

0          0.236 

5 

59.82 

67.48 

19-31 

10 

0.154 

53-9 

2           0.218 

zo 

51-38 

56.65 

16.21 

14 

0.130 

45.6 

4        0.901 

15 

43  56 

47.28 

13  54 

20 

0.104 

36 -4 

6        0.184 

20 

36.21 

39-37 

11.29 

26 

0.087 

30 -5 

7        0.176 

25 

30 -77 

32 -79 

9.41 

30 

0078 

27 -3 

8        0.168 

30 

25.82 

27.16 

7.81 

36 

0.065 

22.8 

10        0.154 

35 

21.23 

22.49 

•  •  • 

40 

0.058 

20.4 

40 

17.01 

18.77 

5-41 

46 
50 

0.050 
0045 

17.4 
15-6 

12        0.142 

Sp.  Gr.  of  sat.  solution  at  o*  »  1.061;  at  I0^  1.055;  at  20"  «  1.024. 
The  results  of  Sims  are  discussed  and  recalculated  by  Fulda,  1909. 
I  gm.  HiO  dissolves  0.0909  gm.  SOt  »  34.73  cc.  (measured  at  25°)  at  25^  and 
760  mm.  pressure.  (Walden  and  Centnecszwer,  1909-09.) 

Freezing-point  Data  for  the  System  Sulfur  Dioxide  —  Water. 

(Baume  and  Tykociner,  29x4.) 


rof 

Freeiing. 
0 

Mob.  so, 
per  xoo  Mols.      Solid  Phase. 
SOb+H«0. 

0            Ice 

f  of 
Freezing. 

7.7 

Mob.  SO. 

per  xoo  Mob. 

SQi+HsO. 

S.I 

Solid  Phase. 
SOb  Hydrate 

—0.2 

—3  Eutec. 

0.8 

"  +SQ,  Hydrate 

8.3 
9.3 

59 
7.1 

u 
u 

—0.2 

2.8            SObQydrate 

12. X 

II 

M 

+3-5 
6.8 

3.3 

5.5 

12.2 

95-1 

5 

At  the  temperature  +12.1^  and  extending  over  the  range  of  concentration  11 
to  95.1  mols.  per  cent  SOs  a  second  phase  rich  in  SOs  separates.  This  crvstal- 
lizes  at  —74^  and  the  diagram  is  consequently  composed  of  two  lines  parallel  to 
the  axis  of  concentration,  the  one  at  the  +12.1°  level  corresponding  to  the  SOi 
hydrate,  and  the  other  at  the  —74^  level,  to  the  SOs  rich  phase.  The  diagram  is 
terminated  by  a  very  short  branch  rising  from  —74°  to  the  temperature  ot  solidi- 
fication of  pure  SOi  (—72.3**). 
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Solubility  of  Sulfur  Dioxide  in  Water  at  Different  Pressures. 


X9X2.) 

Results  at  0^. 

Results  at  35^ 

Results  at  50^ 

'Rarare  in 

Cms.  S0| 

rrfMuiT  in 

Gmi.  SOs 

PreiBuie  in 

Cms.  SOb 

nun.  Hg. 

per  xoooc 
Sat.  Sol. 

mm.  Hg. 

per  zoo  GC 
Sftt.  Sol. 

mm.  Hg. 

per  xoooc 

0.4 

O.OS37 

1.4 

O.OS34 

4.9 

0.0525 

3.5 

0.237 

"75 

0.234 

30.5 

0. 3276 

29.4 

1.227 

87.9 

I. 212 

204. 5 

1. 181 

109.4 

3.804 

313 

3.750 

696 

3.628 

SoLUBiuTT  OF  Sdlpur  Dioxidb  IN  Aqubotjs  Salt  Sck^otions. 

(Fox,  1901.) 

Results  in  tenns  of  the  Ostwald  Solubility  Ejcpreasion.    See  p.  337. 


Aotteoos 
Sdt  Soiutioo. 

NH«C1 

NH«Br 

NHiCNS 

NH4NO, 

NH«NO, 

(NH,)^0, 

(NHJ,SO« 

CdOt 

CdCI, 

CdBr, 

CdBr, 

CdL 

Cdl, 

CdSO^ 

CdSO« 

KCl 

KCl 

KBr 

EBr 

KCNS 

KCNS 

KI 

KI 

KNO, 

KNO, 

K^0« 

NaBr 

NaCl 

NaCNS 

NajSO, 

Na^O, 


Solubility  Coefficient  /  of  SOb  in  «q.  Solutions  of  Conoentratioas: 

r"  '  '  "^  .  "  % 

0.5  Normal  ijo  N.        x.5  N.         ax>  N.         a.5  N.        3^0  N. 

^=34 
^.=36 
^.'"37 

^•=23 

kt=33 
^=22 

^2»=3i 

46^21 

^5-=3i 

^=21 

ki^33 

^=22 

^=31 
^=21 

^M==34 
^«''23 

^^35 

^==24 

^=37 
^35=25 

^=-38 
^=26 

^^^^33 
^=23 

^2^-33 
hfi^33 
^»==32 

^=35 

^5=31 
^=21 


.58  36 

37 

38 

06 

39 

76    41  • 

•25     39 

.46 

42 

.78 

46 

.06    49. 

.78     42 

■74 

47 

.36 

52 

.26    57. 

•96    35 

•07 

36 

.38 

37 

■27    38. 

■35     24 

23 

24 

.78 

25 

.57     26. 

•35     33 

.82 

34 

33 

34 

•95    35  • 

.91     23 

.14 

^3 

49 

'3 

93    24. 

.66     30 

•55 

29. 

.46 

38 

.16    37. 

•73     21 

23 

20 

■SS 

30 

.03     19. 

•91     31 

.01 

30 

■17 

39 

.37    28. 

.88     21 

.46 

20. 

,81 

30 

.60    19. 

•27     33- 

76 

34. 

16 

34- 

74    34. 

•75     23. 

06 

23  • 

36 

23- 

71     23. 

.11     29 

•71 

28. 

24 

36. 

58     25. 

•45     20. 

43 

19. 

42 

18. 

31     17  • 

.42     36 

05 

37 

76 

39 

32     40. 

•74     25. 

15 

26. 

54 

37. 

94    28. 

•94     39 

II 

42. 

41 

44 

96    48. 

.83     27. 

49 

29. 

64 

31 

93    34  • 

•57     42 

3^ 

47 

03 

SI 

81     55- 

.63     28 

79 

32 

03 

35' 

05    38. 

.66     44 

76 

50. 

58 

56 

75    62. 

.30     30 

25 

34- 

64 

38 

04    41- 

•80     34 

79 

35 

77 

36 

66    37. 

•27     24 

•03 

24 

79 

25 

.72    26. 

•20     33 

.61 

• 

»      • 

• 

•  «                 •  • 

•76     34 

•54 

35 

.37 

36 

.26    36. 

.46     32 

•25 

31 

.96 

31 

•76    31 • 

•44     38 

.24 

40 

.78 

43 

•37    45- 

.96     31 

.14 

30 

■45 

29 

.51     28. 

.88     31 

•35 

20 

.81 

20 

.21     19. 

37 

42.78 

17 

52-25 

01 

61.46 

01 

39  14 

66 

27 -43 

47 

35  96 

23 

34.60 

09 

36.06 

23 

18.68 

15 

27.46 

70 

19.17 

98 

35-77 

99 

34.30 

14 

33.76 

41 

16.35 

96 

42.37 

93 

30.03 

87 

52-26 

12 

36.14 

87 

61.36 

13 

42-94 

63 

68.36 

87 

45-43 

57 

38 -Sa 

54 

27 -33 

84 

•      •     • 

37-74 

51 

3^-3^ 

86 

48.34 

66 

28.44 

75 

19.27 

The  author  also  ^ves  a  series  of  determinations  in  which  a  mixture  of  SOi  +  COi 
is  used  for  saturatme  the  solutions,  thus  changing  the  concentration  of  the  SOi 
and  yielding  results  for  certain  partial  pressures  of  this  gas. 

Additional  data  for  the  solubility  of  sulfur  dioxide  in  aqueous  salt  solutions  are 
given  by  Walden  and  Centnerszwer  (1902-03)  but  these  authors  present  their 
results  in  terms  of  the  difference  between  the  amount  of  SOi  dissolved  in  water 
and  in  the  aqueous  solution.  The  exact  manner  in  which  these  calculations  were 
made  is  not  clearly  explained. 
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8ULFX7B  DIOZIDK 


Solubility  of  Sulfuk  Dioxide  in  Sulfuric  Acid  of  1.84  Sp.  Gr. 


polatM 

i  from  ongina 

1  results. 

(Dunn,  1883.) 

So.  Gr. 
dfSat. 

Coefficient 

Sp.  Gr. 

Coefficient 

^•. 

of  Absorp- 

t^ 

of  Sat. 

of  Abiorp- 

Solution. 

tion  (760  mm.). 

Solntion. 

tlon  (760  mm.) 

0 

•    •    • 

530 

so 

I. 8186 

95 

10 

1.8232 

35  0 

60 

I .8165 

7.0 

30 

1.8225 

25.0 

70 

I .8140 

Si 

25 

I. 8221 

21.0 

80 

I.8112 

4-5 

30 

I. 8216 

18.0 

90 

1.8080 

40 

40 

1.8205 

13  0 

Solubility  of  Sulfur  Dioxide  in  Aqueous  Sulfuric  Acid  Solutions. 

(Dunn;  aee  also  Kolb,  1879.) 


Sp.  Or.  of 

ApprosiniAte     (Coefficient 
Rnrcent              of 

t» 

Sp.  Gr.  of 

Approxiniatc 
per  cent 

\    Coefiident 
of 

Solution. 

H^50«. 

Absorption. 

Solution. 

HjSO*. 

Abaorptior 

6.9      1. 139 

20 

48.67 

152 

I    173 

25 

31-83 

6.9      1.300 

40 

45-38 

16.8 

1. 151 

21 

31 56 

8.6    1.4S2 

58 

39  91 

14.8 

1.277 

36 

30-41 

9.8    1.703 

78 

29.03 

151 

1.458 

56 

29.87 

ss  1067 

10 

36.78 

15.6 

1.609 

70 

35-17 

6.0    1. 102 

'5 

3.408 

150 

1-739 

8z 

3083 

For  definition  of  Coefficient  of  Absorption, 

see  Ethane  p. 

.  285. 

Solubility  of  Sulfur  Dioxide  in  Alcohols  and  in  Other  Solvents. 

(de  Bniyn,  1892;  Schulae,  i88x.) 


O 

7 

12. 3 
18.2 
26.0 


In  Ethyl  Alcohol 
at  760  mm. 

Gms.  SOa  per  xoo  Gmi. 


In  Methyl  Alcohol 
at  760  mm. 

Gms.  SOs  per  100  Gnu. 


Solution.    CsH^H. 

53-5  "50 

45  .0  81 .0 
39.9  66.4 
32.8     48.8 

244     33-3 


(17 


Solution. 
71. 1 

59-9 
52.2 

.8^)44.0 
31-7 


CHiOH. 
246.0 

149-4 
109.2 

78.6 

46.4 


In  Several  Solvents 
at  o^  and  725  mm.  (S.) 

SOsperxGm.SoIvem 


S-lve-t. 


Gsams.      Vols. 


Camphor      o .  880  308 

CHjCOOH  0961  318 

HCOOH     0.821  351 

(CH,)3CO     2.07  589 

SOjOa  0.323  189 


Solubility  of  Sulfur  Dioxide  in  Chloroform. 

(Lindner,  19x2.) 


Results  at  O' 

Results  at 

as'. 

PXeaauxein 

Gms.  SO. 

Pressure  in 

Gms.S0^ 

mm.  Kg. 

per  xoo  cc 
Sat.  Sol. 

mm.  Hg. 

per  xoooc 
Sat.  Sol. 

2.7 

0.0701 

5-7 

0.0669 

5.6 

0.1790 

12.9 

O.1712 

22 

0.6982 

48 

0.6728 

90.2 

3  097 

200.2 

2.954 

219.6 

8.217 

488.8 

7.839 

SULFUR  DZOZIDI 
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SoLUBiLnv  OF  Sulfur  Dioxide  in  Several  Solvents. 

(Lloyd,  19x8.) 

The  dry,  air  free,  S0|  was  passed  through  the  solvent  until  saturation  was 
reached  and  5  cc.  (usually)  of  the  saturated  solution  were  mixed  with  a  large  volume 


of  water  and  titrated  with  standardized  iodine  solution. 

B« 

Gma.  S0| 

per  Liter  of  Saturated  Soluticm 

in: 

f. 

Dzene. 

Nitio- 
bcnwtpc. 

Toluene. 

tf  Nitxo- 

Acetk 
Anhydride. 

-  5 

< 

•  •  • 

•  •  • 

196 

I 
1 

0 

•  •  • 

... 

148(<-i.aa) 

+  s 

1 

•  •  • 

•  •  • 

136 

10 

4 

•  •  • 

•  •  . 

122 

IS 

1 

311 -4 

290.8           114 

20 

* 

267.4 

2175 

236 

106 

25 

« 

227.9 

170.4 

192.1 

I             99 

30 

I 

27s 

190 

124.4 

160.7             90 

40 

82.9 

132 

93-6 

118. 5 

so 

1 

60.3 

98.7 

77.2 

87.1 

Z 

60 

% 

34 

78.6 

54. 7 

68 . 8          ... 

Distribution  of  Sulphur  Dioxide  at  i 

20®  BETWEEN: 

(McCru  and  Wilson,  1903.) 

w 

aterand 

Chloroform. 

Aq. 

HCl  and  Chloroform. 

Gmt.  SOa  per 

Gm.  Eauiv.  ^SOi 

Gms. 

SOipcr 

Gm.  Equiv.   iSQ* 

Liter 

m: 

per  Liter  in: 

Cone, 
of 

Ha. 

Uter  in: 

per  Lite 
Aq. 

t  in: 

Aq. 

CHClf 

Aq. 

CHCU 

'Aq. 

CHCU 

CHn, 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

Layer. 

1-738 

1. 123 

0.0543 

0.0351 

o.oc 

;      1.86 

1.46 

0.0581 

00456 

I -753 

1.122 

0.0547 

0.0350 

3  07 

2.83 

0.0960 

0.0884 

2.346 

I    703 

0.0732 

00532 

4.28 

4.07 

0 .  1336 

0.1271 

2.628 

1.897 

0.0821 

0.0592 

5-34 

5  42 

0 . 1667 

0.1692 

3  058 

2385 

00955 

0.0745 

o.ic 

>    1-25 

1. 41 

0039 

0.044 

3-735 

3.062 

O.I166 

0.0956 

2.78 

308 

00868 

0.0962 

4.226 

3.626 

O.I319 

O.II32 

3.86 

4.08 

O.II99 

0.1275 

5.269 

4  798 

0 . 1645 

0.1498 

5. 161 

5  72 

O.1612 

0.1784 

6.588 

6.183 

0.2057 

0 . 1930 

02 

1.268 

I -51 

00396 

0.0471 

31.92 

33  84 

0.9968 

1.056 

1. 914 

2.27 

0.0597 

O.07I0 

33  26 

37-25 

1.038 

1. 163 

2.464 

3  04 

0.0769 

0.0949 

3  967 

4.90 

0.1239 

01530 

0.4 

1.202 

1. 61 

0.038 

0.0504 

tt 

1.894 

2.26 

0.059 

0.0706 

Freezing-point  data  for  mixtures  of  sulfur  dioxide  and  sulfuryl  chloride  (S0«C1|) 
are  given  by  van  der  Goot  (1913). 


8ULFUBIC  ACm  HsS04  (Sulfur  Trioxide,  SO.). 

Solubility  in  Water. 

(Landoldt  and  Bdmstein,  "Tabellen,"  4th  Ed.,  pp.  47»-3>  z9x>') 

The  available  data  for  the  freezing-points  of  mixtures  of  sulfuric  acid  and  water 
have  been  plotted  and  the  most  probable  values  read  from  the  curves.  The  <iata 
are  also  calculated  to  SOi.    The  complete  results  are  given  on  the  following  page. 
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SULFURIC  ACm 


Solubility  of  Sulpuric  Acid  in  Water,  Determined  by  the 

Freezing-point  Method. 


Gms. 

HtS04 

t*.  per  ICO 

Cms. 

Sat.  Sol. 

—  lo  16.25 

—  20  24 
-30  28.5 
-40  31.25 

-50  33-5 

—60  35.25 

-70  36.75 

-75  38 

-70  39 

—60  41.5 

-50  44 

-40  47.75 

-30  53.25 

-25*  57.65 

—30  61 

-40  65.25 

—60  70.75 

-70  73-25 

—60  73.50 

-50  74-25 

-50  68 

-45  68.5 

-40  71 

-38.9*  73-14 

-40  74.25 

-41  74.75 

-40  74.75 

-30  75-25 

-20  76.5 


Gms. 

Gms.  SOk 

H,S04 

Gms.  SOi 

ser  100  Gms.        Solid  Phase. 

f. 

per  zoo 

per  100  Gms. 

Solid  Phase. 

Sat.  Sol. 

Gms. 
Sat.  Sol. 

Sat.  Sol. 

I3.25(j)(5)  ^  Ice 

—  10 

77.75 

63-5    (3) 

SOfe.2HiO 

i9-5(i)(2)(3)    " 

0 

80.25 

65.5    (2) 

« 

23-25  (2) 

+  8.35' 

*84.5 

68.98  (2) 

fi 

25.5    (2)  ^  ^      " 

8.81 

84.5 

68.98  (l) 

fi 

27.25  (1)  (2)     " 

0 

88.25 

72       (2) 

f( 

28.75  (i) 

—  20 

91.5 

74.75  (l) 

tt 

30      (2) 

-30 

92.5 

75.5   (0 

u 

31       (2)            "  +S0i.sHi0 

-38 

93 

76       (2) 

"+S0k.H^ 

31.75(2)  SO|.sH^ 

-30 

93-75 

76.5    (4) 

S0k.H^ 

3375(2)     " 

—  20 

95-25 

77.75  (4) 
78.5    (i)(4) 

(i 

36       (2)     " 

—  10 

96.25 

it 

39       (2)    " 

0 

97-75 

79-75  (4) 

II 

43-25  (2)     " 

+10 

99-75 

81       (4) 

II 

47.06  (2)    " 

10.35 

100 

81.62  (i)C3)(7)(4) 

49-75(2)    " 

10 

•  •  • 

82     U) 

83-25  (4) 

ti 

53-25(2)    " 

0 

*  •  • 

II 

57-75  (3)     "  (unstable) 

—  10 

•  •  • 

84.5    (4) 

II 

59-75(3)     "      "     +S0i.aH,0 

—  12 

«   •  • 

85          4) 

"  +S0i.iHd0 

60       (3)  S0k.2H|0  CunsUble) 

—  10 

•  •  • 

85-25  (4) 

S0..iHd0 

60.5    (3) 

0 

•  •  • 

86      (4) 

14 

55-5    (2)  SQ,.sHjO+SQ,.3H,0+lO 

•  «   • 

86.75  (4) 

II 

56       (6)  SO,.3HiO 

20 

•   •  ■ 

87-5    (4) 

II 

58       (6)     " 

30 

•   ■   • 

88.5   (4) 

II 

59.69(6)     " 

36* 

•     •     a 

89.89  (4) 

II 

60.5    (6)     " 

30 

•     ■     ■ 

90-5    (4) 

II 

61       (6)     "  +S0i.2H^ 
61       (4)  SOk-aHiO 

20 

•     •     • 

91-5    (4) 

II 

10 

•     •     • 

92.25  (4) 
93      (4) 

II 

61.5    (4) 

6.5 

•     ■     • 

"   +0) 

62.5    (3) 

m.  pt. 


(x)  -Pfaundler  and  Schnegg  (1875);  (2)  -Pickering  (1890);  (3)  -Thilo  (189a);  Pictet  (1894);  (4) 
«  Knietsch  (1901);  (5)  -  Rttdorff  (i86a);  (6)  -  Biron  (1899);  (7)  -  Marignac  (1853).  See  also  Pickering 
(1890-91);  Lespieau  (1894)  and  Giran  (1913). 


Solubility  of  Sulfuric  Acid  in  Benzene  Solutions  of  Valeric 

Acid  at  18®. 

(Gurwitsch,  19x4.) 

The  mixtures  were  shaken  with  excess  of  95.8%  HsSOa  at  o®  and  then  brought 
to  equilibrium  at  i8^ 


Gms.  Valeric 
Acid  per  xoo 
Gms.  Valeric 

Gms.  H1SO4 
per  xoo  Gms. 

of  the 

Acid+Benzene. 

Sat.  Solution. 

o=Pure  benzene 

0 

0.584 

0.052 

1.62 

0.104 

3-64 

0.226 

7.60 

0-378 

17s 

0.4S4 

TANNIC  ACID  710 

TANNIC  ACm 

When  a  sample  of  tannic  acid  of  apparently  very  good  quality  was  added  to 
water  at  room  temperature,  the  solution  increased  so  greatly  in  viscosity,  that 
even  before  the  saturation  point  was  reached,  it  became  evident  that  a  satisfac- 
tory separation  of  liquid  and  solid  could  not  be  made.  The  solubility  in  water  is 
variously  given  in  the  pharmaceutical  literature  from  about  20  to  300  gms.  tannic 
acid  per  100  gms.  of  water.  Similarly,  the  quoted  results  for  the  solubility  in 
alcohol  vary  from  about  50  to  400  gms.  acid  per  100  gms.  of  alcohol.  (Seidell,  19x0.} 
100  gms.  glycerol  dissolve  ^8.8  gms.  tannin  at  1^-16°.  (Osaeadowski,  1907.) 

100  gms.  trichlorethylene  dissolve  0.012  gm.  tanmn  at  15°.   (Wester  and  Bniins.  z9i4-) 

TANTALUM  Potassium  FLUOBIDI  TaKsFr. 

Solubility  in  Aqueous  Hydrofluoric  and  Potassium  Fluoride  Solutions. 

(Ruff  and  Schiller,  1911.) 

The  tantalum  salt  was  purified  by  repeated  crystallizations  from  pure  anhydrous 
HFl.  After  drying  at  120®,  it  was  shaken  in  platinum  flasks  for  3  liour  periods  at 
constant  temperature  with  HFl  or  KFl  solutions  or  both  together.  The  saturated 
solutions  were  filtered  by  means  of  a  platinum  funnel- and  subjected  to  analysis. 


Mixture  Shaken 
in  Pt.  Flask. 

K,TaF7+HiO 
+aq.  4.77  %KF 

+aq.  7.35%  KF 
+aq.4.47%HF 
+aq.    4.2  %HF 
+aq.  24.3  %HF 
+aq.  10.44%  HF+ 

21.92%  KF 
+H,0 

+aq.  4.77%  KF 
+aq.4.47%HF 
+aq.  4.2%  HF 
+aq.  23.3%  HF 

+aq.  21.92%  KF+ 
10.44%  HF 


Gms.  per  xoo  Gms.  Sat.  Sol. 


u 


<( 


(t 


ii 


it 


it 


(I 
tt 
u 
tt 
ti 
tt 


18 
18 
16 
18 

18.  s 

18 
18 

8s 
8S 
90 
90 
90 

90 


TaH,. 

0.25 

O.IO 

0.09 

1.33 
1.24 

5-35 

0.036 

2.18 
0.96 

5- 73 
6 

10.9 
1. 18 


KF. 
0.12 

4.79 

6.73 
0.56 

0.52 

2.25 

21.93 

1.69 

5.27 
2.41 

2.52 

4-59 


HF. 
0.029 
0.074 

o.ois 

4.47 
4.2 

24.3 

10.44 

0.8s 
1. 17 
4.47 

4-2 

24.3 


Solid  Phase. 
K.TayOJ'.+KiTaF 


<4 


(f 


KsTaFy 


M 


M 


K.Ta/).F.+K«TaF« 


it 


E«TaFy 


22.42  10.44 


M 


U 


The  solid  phases  were  identified  only  by  their  crystal  forms  and  it  is  possible 
that  still  others  may  be  present. 


TARTARIC  ACIDS  CsHs(OH)s(COOH)s.    d,  I,  smd  racemic 

Solubility  of  Each  Separately  in  Water. 

(Leidie,i88a.) 


Grams  Tartaric  Add  per  xoo  Gms.'HsO. 


Gms.  Tartaric  Acid  per  loo  Gms.  HsO. 


O 
10 
20 

25 

30 
40 


Dextro 

and  LacTO 

Adds. 

1x5.04 
125.72 

139 -44 
147.44 

156.2 

176.0 


Raoemic  Racemic 

Ac.  Ac. 

Anhydrous.  Hydrated. 

8.16 


12.32 
18.0 
21.4 
25.2 

37 -o 


9-23* 
14. 00 

20.60 
24.61 
29.10 
43  32 


SO 
60 

70 

80 

90 

100 


Dextro 
and  Laevo 
Adds. 

195.0 

217  ss 

243.66 

273 -33 
306.56 

343-35 


100  gms.  HsO  dissolve  140.8  gms.  tartaric  acid  at  15^ 
solution  b  1.3 1, 


Racemic 
Ac. 

Anhydrous. 

50.0 
64.52 
80.56 
98.12 
117.20 
137.80 


Racemic 

Ac. 
Hydrated 

59  54 

7833 
99.88 

124.56 

152-74 
184.91 


The  Sp.  Gr.  of  the  sat. 

(Greenish  and  Smith,  1901^ 
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TABTABIC  ACm 


SOLUBILITT  OF  TARTARIC  AciD  IN  ALCOHOLS. 

(TSmofeiew,  1894-) 


Atoohol. 

r. 

per  100  Gms. 
Sohrent. 

• 

r 

Aloohd. 

f. 

per  xcx>  Gms. 
Solvent. 

Methyl  Alcohol 

-  3 

67. 5 

Ethyl  Alcohol 

+23 

28.9 

11 

+19.2 

70.1 

u 

39 

31.8 

« 

23 

73.2 

Propyl  Alcohol 

-  3 

8.74 

u 

39 

77.3 

It 

+19- 

2         10.85 

Ethyl  Alcohol 

-  3 

23.4 

tt 

23 

11.85 

(( 

+  19.2 

27.6 

it 

39 

14.4 

Solubility  of  Tartaric  Acid  in  Aqueous  Ethyl  Alcohol  S(h<utions  at  25^. 

(Seidell,  19x0.) 


Wt.  Per  cent     j^ 


o 
10 
20 

30 
40 

so 


1. 321 
1. 300 
1.276 
1. 251 
1.220 
1 .  184 


Cms.  CA(0H)s(C00H)i 
per  100  Gms. 


Sat.  Sol. 
57. 9 

56 
54- 1 
52 
49.6 

47 


Solvent. 
137.5 
127.3 

"79 
108.3 

98.4 

88.6 


Wt.  Per  cent    j   ^£ 
in^^^i.   Sat. Sol. 


60 
70 
80 

90 

95 
100 


1. 142 

I.095 
1.040 

0.973 

0.937 
0.905 


Gms.  C|H|(OH)t(COOH)s 
per  100  Gms. 


Sat.  Sol. 

43.9 
40.2 

35.3 

29 

25.4 
21.6 


Solvent. 

78.3 
66.9 

54.6 
40.8 

34.1 
27.6 


Solubility  of  Tartaric  Acid  in  Several  Solvents. 


Solvent. 


Sp.  Gr.  of 
Solvent. 


Amyl  Alcohol  dn  —  o.Sij 

Benzene  dn  =  0.873 

Carbon  Tetrachloride  dn=  1.587 

Ether  (ia~o.7ii 


« 


Dichlorethylene 
Trichlorethylene 


Sat.  Sol. 
0.824 

0.875 
1.589 

0.715 


25 

25 
25 
25 

IS 
15 
15 


Gms.  C|H«(OH)r 
(COOH)i  per  xoo     Authority. 
Gms.  Solvent. 

3.50         (Seidell,  19x0.) 

0.0086 


u 


u 


u 


0.0189 
0,61 

0 .  40  (Bouxgoln,  1878.) 

0 .  005    (Wester  &  Brains,  '14.) 
0.005 


Distribution  of^  Tartaric  Acid  between  Water  and  Ether. 

(Pinnow,  19x5.) 

Results  at  27*. 


Results  at  15^ 


Gms.  Mols.  per  Liter. 
H^  Layer,  c.       Ether  Layer,  c'. 


£_ 

c' 


Gms.  Mols.  per  Liter. 
Hfi  Layer,  c.       Ether  Layer,  c*. 


1.402 
0.790 
0.446 


0.0072 
0.0037 
0.0022 


197 
216 
210 


1.625 

0.857 
0.427 


0.0070 
0.0033 
0.0016 


c 
? 


233 

259 
268 


F.-pt.  data  are  given  for  mixtures  of  the  d  and  racemic  modifications  of  dimethyl 
ether  of  tartaric  acid,  and  for  mixtures  of  the  d  and  racemic  modifications  of  di- 
methyl ether  of  diacetyl  tartaric  acid  by  Roozeboom  (1899).  Results  for  mixtures 
of  the  d  and  i  forms  of  the  diformalic  derivative  of  racemic  tartaric  acid  by  Ringer 
(1902).  Results  for  mixtures  of  d  tartaric  acid  and  racemic  acid  ester  and  for  d 
diacetyl  tartrate  and  racemic  acid  ester  are  given  by  Beck  (1904).  Data  for 
mixtures  of  d  and  /  tartaric  acid  and  for  mixtures  of  d  and  i  dimediyl  ester  of  tar- 
taric acid  are  given  by  Centnerszwer  (1899). 


PyroTABTABIC  ACID  (Methyl  Succinic  Acid)  CH|.CH(COOH).CH,(COOH). 

100  gms.  HaO  dissolve  51  gms.  CH|CH(CCX)H).CH,COOH  at  10.5*. 

(Tkmofeiew,  X894.) 


PyroTABTABIC  ACID 
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Solubility  in  Alcohols. 

(Timofdew,  1894.) 


Alcohol. 

f. 

Cms.  Acid' 

per  looGms. 

Solvent. 

AloohoL 

f. 

Gtns.  Add 

per  xoo  Gms. 

Solvent. 

Methyl  Alcohol 

-18. s 

S3 

Ethyl  Alcohol 

19s 

72.4 

u 

+19 

109.8 

Propyl  Alcohol 

19 

44-9 

t( 

+19-5 

112. s 

u 

19s 

47-1 

Ethyl  Alcohol 

+19 

70.8 

100  gms.  95%  formic  add  dissolve  17.8  gms.  pyrotartaric  acid  at  18.5^. 

(Aachan,  1913.) 

TBBPIN  H7D&ATI  CioHi8(OH)i.HiO. 

100  cc.  HtO  dissolve  0.36  gm.  terpin  hydrate  at  15-20®. 

100  CO.  90%  alcohol  dissolve  7.1  gms.  terpin  hydrate  at  15-20^. 

(Squize  and  Caines,  1905.) 

TELLURIUM  Te. 

100  gms.  methylene  iodide,  CHiIi,  dissolve  o.i  gm.  Te  at  12^       (Retgers,  1893.) 

Distribution  of  Tellurium  between  Aqueous  Hydrochloric  Acid  and 

Ether  at  Room  Temperature. 

(Mylius,  X9XZ.) 

When  I  gm.  of  tellurium  as  the  chloride,  TeCU,  is  dissolved  in  100  cc.  of  aqueous 
HCl  and  shaken  with  100  cc.  of  ether,  the  following  per  cents  of  the  metal  enter 
the  ethereal  layers.  With  20%  HCl,  34  per  cent;  15%  HCl,  12  per  cent;  10% 
HCl,  3  per  cent;  5%  HCl,  0.2  per  cent  and  with  1%  HCl,  only  a  trace  of  the 
tellurium. 

Fusion-point  curves  for  mixtures  of  tellurium  and  each  of  the  following  metals 
are  given  by  Pelabon  (1909) :  Sb,  Sn,  Pb,  Ag,  Au  and  As.  Results  for  mixtures  of 
Te  and  Zn  are  given  by  Kobayashi  (1911-12). 

TELLURIC  ACm  HiTe04.2HiO. 

SoLUBiLmr  IN  Water. 

(Mylius,  Z90X.) 


Gms. 

Moh. 

Gms. 

■  Mols. 

f. 

B«Te04per 
zoo  Gms. 

B«Teaper 
xooMols. 

Solid  Phase. 

r. 

H«Te04per 
zoo  Gms. 

^oS^r 

Solid  Phase. 

SoL 

HiO. 

Sol. 

HiO. 

0 

13.92 

i-Si 

BtTe04.6H^ 

30 

33  36 

4.67 

H«TeO«.aH^ 

5 

17.84 

2.03 

u 

40 

36.38 

5-33 

<• 

10 

26.21 

331 

it 

60 

43  67 

7.04 

M 

IS 

32.79 

4.SS 

<f 

80 

Si-SS 

9-93 

M 

10 

25.29 

3-^S 

B«Te04.aH^ 

100 

60.84 

14.52 

U 

18 

28.90 

3.82 

(1 

110 

67 

19 

<( 

TELLURIUM  DOUBLE  SALTS 

Solubility  of  Tellurium  Double  Bromides  and  Chlorides  in  Aqueous 

Hydrochloric  and  Hydrobromic  Acids  at  22®. 

(Wheeler,  x893a.) 


Telloriimi  Doable  Salt. 

Te  Caesium  Bromide 
Te  Potassium  Bromide 
Te  Rubidium  Bromide 
Te  Caesium  Chloride 
Te  Rubidium  Chloride 


Fonnula. 


Solvent. 


Gms.  Doable  Salt  per  100 
Gms.  Solveov 


TeBr4.2CsBr    Aq.  HBr 

TeBr4.2KBr 

TeBr4.2RbBr 
TeCl4.2CsCl    Aq.  HQ* 

TeCl4.2RbCl 


0fz49Sp.Gr.     ofz«8%>.Gr. 


« 


« 


u 


0.02 

6-57 
0.25 

0.05 
0.34 


0.13 

62.90 

3.88 

0.78 

13-09 


*  Sp.  Gr.  of  Aq.  HQ  solutions  x.a  and  uos  respectively. 
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TELLURIUM  IODIDE 


TELLURIUM  TetralODIDE  Teh. 

Solubility  in  Mixtures  of  Aqueous  Hydriodic  Acid  and  Iodine  at  25*^. 

(Menke,  1912.) 

Weighed  amounts  of  Tel*  +  I  +  65  wt.  %  HI  solution  were  shaken  in  sealed 
glass  tubes  for  10  days.  Both  the  clear  saturated  solution  and  the  solid  phase 
were  analyzed. 


Compositioii  of  OrisiQal  Mixtuie 
in  Gms. 

Gms.  per  100  Gms. 
Solution. 

Solid  Phase. 

Tcl4. 

I. 

64%  HI. 

Tel4. 

I. 

3 

1-5 

19-25 

12 

11.7 

Small  amt.  Tel4.HI.8H^ 

2 

OS 

9.61 

13 

0 

Tiuoh 

2 

o.S 

9.61 

^3'S 

8.2 

t<                          u 

3 

3 

8.99 

20 

21.8 

■mall  amt.          " 

Excess 

None 

5  (cc.) 

9 

0.19 

TeI4.Ui.8B1O 

2 

9 

9.10 

ID 

S2-4 

Iodine 

4 

10 

9.27 

IS 

47.7 

M 

3 
None 

7 
Excess 

9.02 
S  (cc.) 

17. s 

None 

47-9 
61. 1 

M 
M 

THALLIUM  ALUMS 

Solubility  in  Water  at  25**. 

(Locke,  Z90X.) 


Salt  pa  xoo  Grams  HiO. 


Alum. 


Formola. 


Tl  Aluminum  Alum 
Tl  Vanadium  Alum 
Tl  Chromium  Alum 
Tl  Iron  Alum 
See  also  pp.  31  and  32. 


TlAl(SO,)2.i2H20 
TlV(S04)a.i2H,0 
TlCr(S04),.i2H,0 
TlFe(S04)2.i2H30 


Gms. 

Gms. 

Gm. 

Anhydroas. 

Hydrat^. 

Mob. 

75 

11.78 

0.0177 

25.6 

43  31 

O.OS73 

10.48 

16.38 

0.0212 

36  IS 

64.6 

0.0799 

THALLIUM  BROMATE  TlBrO.. 

One  liter  saturated  aqueous  solution  contains  3.463  gms.  TlBrOs  at  19.9^  (BOtt- 
ger,  1903)  and  7.355  gms.  at  39-75'*-  (Noyes  and  Abbot,  1895.) 

THALLIUM  BROBODE  TlBr. 

One  liter  sat.  aqueous  solution  contains  0.238  gm.  TlBr  at  0.13^,  0.289  S^'  ^^ 
9•37^  0.4233  gm.  at  18*^  and  0.579  g™'  &t  25.68**.  (Kohlxausch,  1908.) 

Solubility  of  Thallium  Bromide  in  Aqueous  Solutions  of  Thallium 

Nitrate  at  68.5*. 

(Nqyes,  1890.) 
Gms.  Mols.  per  liter.  Gms.  per  Liter. 


TINO,. 

TlBr. 

TlNOi. 

TlBr.' 

0 

0.00869 

0 

2.469 

0.0163 

0.00410 

4.336 

1. 164 

0.0294 

0.00289 

7.820 

0.821 

0.09SS 

0.00148 

25.400 

0.420 

F.-pt.  data  for  mixtures  of  TlBr  +  TlCl,  TlBr  +  Til  and  TlCl  +  Til  are  given 
by  M6nkemeyer  (1906).  Results  for  TlCl  +  SnCli  and  TlCl  +  ZnClj  are  given 
by  Korreng  (1914). 

THALLIUM  .CARBONATE  T1,C0,, 

Solubility  in  Water. 

(Crookes,  1864;  Lamy,  1863.) 
t*.  iS-S*.  i8*.         6a*.  loo*.  I00.8*. 

Gms.  Tl^CQs  per  100  gm^  HsO    4.2  (C.)  5-23  12.85  27.2  (C.)  22.4 
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THALLIUM  CHLORATE  TlClQs. 

SOLUBILITT  IN  WaTBR. 
(Muir,  1876.) 
*•.  ©•.  20*.  so*.  8o*.  lOO*. 

Gms.  TlClOs  per  100  gms.  HsO   2    3.92  12.67  36.65  57.31 

One  liter  sat.  aq .  solution  contains  38.5 1  gms.  TlClOs  at  20^.      (Noyes  and  Fancl,  1911  •) 

One  liter  of  aqueous  solution,  saturated  with  both  salts,  contains  30.4  gms. 

TlClOs  +  34.43  gms.  TI1SO4  at  20*".  .     '  (Noyes  and  Fand,  19x1.) 

Solubility  of  Mixed  Crystals  of  Thallium  Chlorate  and  Potassium 

Chlorate  in  Water  at  10°. 

(Roosebcom,  1891.) 

Note.  —  Solutions  of  the  two  salts  were  mixed  in  different  proportions  and 
allowed  to  crystallize,  such  amounts  being  taken  that  not  more  than  one  or  two 
grams  would  separate  from  one  liter. 


Solubility  of  Mixed  Crystals  of  Thallium  Chlorate  and  Potassium 
Chlorate  in  Water  at  Different  Temperatures. 


(Quoted  by  Rabe,  1902.) 


ato*. 


100  gms.  HiO  dissolve  2.8  gms.  TlClOj  -H  3.3  gms.  KClOi 

"       HiO  dissolve  10  gms.  TICIO,  -f  1*5  gms.  KCIO,  at  15^ 

"        HaO  dissolve  12.67  gms.  TlClOi  +  16.2  gms.  KCIO,  at  50'. 

HjO  dissolve  57.3  gms.  TlClO,  +  48.2  gms.  KClOi  at  100**. 


THALLIUM  PerCHLORATI  TICIO4. 

Solubility  in  Water. 


f. 


(Carbon,  19x0.) 

c^  ^,              Gms.  TICIO4  e„  Hr           G™^  TiaO^  per 

o           1.060             6                      50  1. 251           39.62 

ID       1.075        8.04          70  1.430      65.32 

30       I. 146       19.72          80  1.520       81.49 

100  gms.  H^  dissolve  10  gms.  TICIO4  at  15^  and  166.6  gms.  at  100^. 

(Ronoe,  1866O 


Gms.  per 

1000  cc. 

Mg.Mo]s. 

per  xooocc. 

Sp.Gr. 

Mols.  per  cent 

Solution. 

Solution. 

of 
Solutions. 

KQObm  Mixed 
Cxystals. 

TICIO,. 

KQOk. 

Tiao*. 

Ka0|. 

25  637 

•    ■    • 

89.14 

... 

I. 0210 

0 

19-637 

6.884 

68.27 

56.15 

1.0222 

2 

12.001 

26.100 

41.73 

212.89 

1.0278 

12.61 

9.036 

40.064 

31-42 

326.79 

1.0338 

25.01 

7.885 

7-935 

46.497 
46.535 

27.42 
27.60 

379.26 

379-57 

1-0359   } 
1.0360  J 

36.30-97.93 

6.706 

46.410 

23   32 

378-55 

1-0357 

99.28 

6.723 

47.109 

23-37 

384.25 

1.0363 

99.60 

4.858 

47-3" 

16.89 

385-91 

I   0345 

99.62 

2.769 

47  - 134 

963 

384.46 

1.0330 

99.67 

•  •  • 

49  925 

•  >   • 

407 . 22 

1.0330 

100 

715 


THALLIUM  GHLOBIDI 


THALLIUM  CHLORIDI  TlCl. 

Solubility  in  Water. 

(Avenge  curve  from  results  of  Noyes,  189a;  Bdttaer,  1903;  Kohlxauach»  1904;  Hebberling;  Crookes; 

Lamy.    The  results  ofBerkel^,  1904  are  also  given.) 

Gms.  TlCl  per  Liter,     t**     Gms.  TlCI  per  Liter. 

3.86  4  60  8  10.2 

4.2  4.6  80  12  16 
$.2  6  100  18  24.1  (99.3**) 

6.3  8 

^  The  results  of  Berkeley  are  in  terms  of  gms.  of  TlCI  ^  1000  gms.  HjO  but 
since  the  densities  of  the  solutions  are  approximately  i  in  all  cases,  except  for 
temperatures  above  60^,  the  differences  are  negligible.  The  Sp.  Gr.  of  the  sat. 
sol.  at  9^.3**  is  0.9787  and  the  figure  24.1,  therefore,  becomes  23.58  gms.  per  liter. 
One  liter  sat.  solution  in  water  contains  2.27  gms.  TlCI  at  9.54**,  3.05  gms.  at 
I7.7^  and  3.97  gms.  at  25.76^  (Kohlrausch,  1908.) 


r. 

Cms.  TlCl  per  Liter. 

f. 

0 

2.1  (av.)  1.7  (B.) 

25 

10 

2.5           2.4 

30 

20 

3.3               3.4 

40 
50 

Solubility  of  Thallium  Chloride  at  25^  in  Aqueous  Solutions  of: 


Nonnality  of 
Aq.CH«C0OH. 

O 

0.0501 

0.0958 

0.263 

0.524 


Acetic  Acid 

.■ 

Nitric  Acid. 

(HiU.  1927.) 

(Hill  and  Simmons,  1909.) 

Tia  per  liter. 

Nwmalityof 
Aq.HNQi. 

(^HOf 

SatSoL 

Tia  per  liter. 

f-     Gms. 

Gm.  Equiv. 

Gms. 

Gm.  Equiv. 

3.8515 

0.016085 

0 

0.996 

3.951 

0.0165 

3.8375 

0.016027 

0.4977 

I. 0184 

5.937 

2.475 

3  8326 

0.016006 

1.0046 

1.0359 

6.882 

2.875 

3.7503 

0.015662 

2.0452 

1.0705 

8.143 

3.401 

3.6539 

0.015258 

4.0170 

I . 1362 

9.925 

4.14s 

Solubility  of  Thallium  Chloridb  in  Aqueous  Solutions  of  Salts 

WITH  A  Common  Ion  at  25". 

(Noyes,  1892.) 


Aqueous 
Solution  of: 

Gms.  Equiv. 

AddedSalt 

per  Liter. 

Gms.  Equiv. 

Dissolv^TlCl 

per  Liter. 

Aqueous 
Solution  of: 

Gms.  Equiv. 

AddedSalt 

per  Liter. 

Gms.  Equiv. 

Dissolved  Tia 

per  Liter. 

Water  alone 

0 

O.O1612 

MgCU 

0.025 

0.00904 

NH4CI 

0.025 

0.00877 

« 

0.050 

0.00618 

« 

0.05 

0.00593 

ft 

O.IO 

0.00413 

tt 

0.20 

0.00271 

tt 

0.20 

0.00275 

BaClt 

0.05 

0.00620 

MnCl, 

0.025 

0.00898 

(I 

O.IO 

0.00425 

« 

0.05 

0.00617 

CdClj 

0.025 

0.01040 

tt 

O.IO 

0.00412 

it 

0.05 

0.00780 

tt 

0.20 

0.00286 

u 

O.IO 

0.00578 

KCl 

0.025 

0.00872 

€t 

0.20 

0.00427 

it 

0.05 

0.00593 

CaClt 

0.025 

O.O0H99 

tt 

O.IO 

0.00399 

it 

0.05 

0.00624 

tt 

0.20 

0.00265 

tt 

O.IO 

0.00417 

tt 

0.80 

0.00170 

tt 

0.20 

0.00284 

NaCl 

0.025 

0.00869 

CuCli 

0.025 

0.00905 

tt 

0.05 

0.00592 

it 

0.05 

0.00614 

tt 

O.IO 

0.0039s 

tt 

O.IO 

0.00422 

tt 

0.20 

0.00271 

tt 

0.20 

0.00291 

TlClOi 

0.025 

0.00897 

HCl 

0.025 

0.00869 

tt 

0.025 

0.00894 

tt 

0.05 

0.00585 

TlNOi 

0.025 

0.00883 

tt 

O.IO 

0.00384 

(( 

0.05 

0.00626 

tt 

0.20 

0.00254 

tt 

O.IO 

0.00423 

THALUUM  CHLOBIDI 
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S(H.UBILITY  OF  THALLIUM  ChLORIDB  IN  AQUBOUS  SALT  SOLUTIONS  AT  25^ 

(Noyet,  1890;  Noyes  and  Abbott,  1895;  Geffcken,  1904.) 


Aq.  Salt  Solution. 
Ammonium  Nitiate  NHiNOb 


«( 


K 


II 


Barium  Chloride  BaGt 


u 


Cadmium  Sulfate  CdSOi 


Hydrochloric  Add  HD 


ti 


<( 


Lithium  I^trate  LiNOb 


<i 


(( 


(( 


Potassium  Chlorate  KClOb 
Potassium  Nitrate  KNOft 


i< 

l€ 
it 
U 
tt 
C( 


Sodium  Acetate  CHiCOONa 


« 


€t 


M 


Sodium  Nitrate  NaNUi 


II 


u 


tt 


Sodium  Chlorate  NaGOb 


II 


II 


II 
tt 


G.  Mols.  per  liter. 


Cms.  per  Liter. 


Thallium  Bromate  TlBrOi  (at  39.75") 
Thallium  Nitrate  TlNOi 


II 
II 


Thallium  Sulfate  TI1SO4 


II 


Thallium  Thiocyanate  TISCN 

(*t  39.75') 


II 


Salt. 

Tia. 

Salt. 

•na.* 

0 

O.OZ6Z2 

0 

3.861  (G.) 

O.S 

0.02587 

40.02 

6.209 

z 

O.O312Z 

80.05 

7.473 

3 

0.03966 

160.10 

9.497 

0.0283 

0.00857 

S.89S 

2.052  (N.) 

0. 1468 

0.00323 

30.59 

0.773 

0.030 

0.0206 

6.25s 

4.933  (N.) 

0.0787 

0.0254 

16.41 

6.08Z 

0. IS74 

0.0309 

32.82 

7.399 

0.0283 

0.00836 

1.032 

2.002  (N.) 

0.0560 

0.00565 

2.043 

I.3S3 

0. 1468 

0.00316 

S.3S7 

0.7S7 

o.S 

0.02542 

34.53 

6.08s  (G.) 

I 

0.03035 

69.07 

7.266 

3 

0.03785 

138. 14 

9  063 

3 

0.04438 

207.21 

10.630 

o.S 

0.0237 

61.28 

S.674  (G.) 

o.ois 

0.0170 

1.S17 

4.070  (N.) 

0.030 

0.0179 

3.033 

4.286 

0.0787 

0.0192 

7.77s 

4. 597 

O.IS74 

0.0212 

15.920 

5.076 

o.S 

0.0257 

So.SS 

6.153  (G.) 

I 

0.0308 

lOI.II 

7375 

2 

0.0390 

202.22 

9.340 

0.015 

0.0168 

X.23Z 

4.023  (N.) 

0.030 

0.0172 

2.462 

4. 118 

0.0787 

0.0185 

6.46 

4.430 

0. 1574 

0.0196 

12.92 

4.693 

o.S 

0.02564 

42.50 

6.139  (G.) 

z 

0.03054 

85.01 

7.313 

3 

0.03851 

170.02 

9.221 

3 

0.04544 

255  03 

10.88 

4 

0.05128 

340. 12 

12.28 

o.S 

0.02320 

S3. 25 

S'SSS  (G.) 

I 

0.02687 

106.5 

6.433 

2 

0.03060 

213 

7.326 

3 

0.03303 

319.  S 

7.909 

4 

0.03850 

426 

9. 215 

0.01567 

0.01959 

5.201 

4.690  (N.ftAO 

0.0283 

0.0083 

7518 

1.987  (N.) 

0.0560 

0.00571 

14.89 

1.368 

0. 1468 

0.00332 

39.05 

0.79s 

0.0283 

0.00886 

14.27 

2. 121  (NO 

0.0560 

0.00624 

28.23 

1.494 

0.0107 

O.OII9 

2.802 

2.849  <N.) 

0.02149 

0.01807 

5. 632 

4.326CN.ftA0 

Note.  —  In  the  case  of  'the  results  for  thallium  bromate  and  thallium  thio- 
cyanate at  39.75^,  the  solutions  were  saturated  with  respect  to  these  salts  as  well 
as  with  respect  to  thallium  chloride. 
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Sqlubilitt  of  Thallium  Chloridb  in  Aqueous  Solutions  of  Salts  at  2s^ 

(Bray  and  Winninghoff,  191  z.) 


Solvent. 

Saturated  Solution. 

Salt 
Present. 

Gms.  Equiv. 
Salt,  per  titer. 

dmm  of  Aq. 
^Ivent. 

Cms.  Equiv. 
Salt  per  Liter. 

</y  of  Sat. 
Sol. 

Gms.  Equiv. 
Tia  per  Liter. 

None 

•    •    • 

•  •  • 

•   •   • 

0.9994 

0.01607 

KNQi 

0.02001 

0.9973 

0.020 

1.0009 

O.O1716 

it 

0.05000 

0.9992 

0.04997 

1.0028 

0.01826 

€( 

0.10005 

1.0023 

0.09998 

1.0063 

O.OI961 

ti 

0.3002 

1. 0145 

0.3000 

I . 0194 

0.02313 

tt 

1.0005 

1.0568 

0.9996 

1.0632 

0.03072 

KiSOi 

0.01997 

0.997s 

0.01996 

I. 0012 

0.01779 

tl 

0.05000 

0.999s 

0.04996 

1.0037 

0.01942 

it 

O.IOOO 

1.0030 

0.09989 

1.0074 

0.02137 

« 

0.3000 

I. 0167 

0.29966 

I. 0221 

0.02600 

It 

I 

1.0628 

0.9986 

1.0698 

0.03416 

TliSOi 

0.0200 

1.0007 

0.01999 

1.0028 

0.01034 

U 

0.0500 

1.0076 

0.04999 

1.0090 

0.006772 

« 

O.IOOO 

I.OI9I 

0.09997 

1.0200 

0.004679 

One  liter  of  water  dissolves  2.7  gms.  thaUo  thallic  chloride  3TICI.TICU  at  I5**-I7*, 


and  35  gms.  at  100  . 


(Crookes,  1864;  Lamy;  Hebberling.) 


THALLIUM  CHBOMATI  TlsCr04. 

100  gms.  HiO  dissolve  0.03  gm.  TlsCr04  at  60^,  and  0.2  gm.  at  100^. 

(Browningand  Hutchins,  1900.) 

One  liter  of  aq.  31  per  cent  KOH  solution  dissolves  18  gms.  TltCr04. 

(Lepierre  and  Lachand,  xSgi.) 

One  liter  of  HsO  dissolves  0.35  gm.  thallium  trichromate,  TUCriOio,  at  15% 
and  2.27  gms.  at  100^.  (Crookes,  1864.) 


THALLIUM  GTANIDI  TICN  and  Double  Cyanides. 

Solubility  in  Water. 

(FronmOller,  1878.) 
Cyanide.  Formula.  Gms.  Salt  per  100  Gms.  H^. 

Tl  Cyanide  TICN  16.8   at  28.5**. 

Tl  Cobalti  Cyanide  Tl3Co(CN)fl  3.6  at  o**;   5.86  at  9.5**;  10.04  at  I9.5^ 

Tl  Zinc  Cyanide       2TlCN.Zn(CN)j   8.7  at  o**;  15.2    at  14**;    29.6  at  31**. 
Tl  Ferro  Cyanide     Tl4Fe(CN)6.2HiO  0.37  at  18*";  3.93  at  loi**.   (Lamy.) 


THALLIUM  FLUORIDI  TIF. 

100  gms.  HsO  dissolve  80  gms.  TIF  at  15^ 

THALLIUM  HTDBOZIDI  TIOH. 


(Bflchner,  1865.) 


Solubility  in  Water. 

(Bahr,  xgn-) 

r. 

Sat.  Sol. 

Mols.  TIOH 
per  Liter. 

Gms.  TIOH 
per  Liter. 

f. 

Mols.  TIOH 
per  Liter. 

Gms.  TIOH 
per  Liter. 

0 

I.  231 

1. 151 

254. 4 

44. 5 

2.442 

539.8 

18.5 

29 

32.1 

36 
40 

1. 317 
1.342 

1.377 
1. 417 
1.446 

1.554 
1.803 

1. 861 

2.075 
2.240 

343.4 

398.5 
411. 2 

458.6 

495 

54.1 
64.6 

78.  s 

90 
99.2 

2.940 
3.601 

4- 673 

5.705 
6.708 

649.7 

795.8 

1033 
1261 

1483 

The  solutions  were  stirred  by  means  of  a  current  of  hydrogen.    The  solid  phase 
is  the  same  at  all  temperatures. 
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TBAIUUM  lODAR  T1IQ>. 

One  titer  aq,  folutioii  cootains  o.j^yS  gm.  TIIQi  at  20*.  (Bauser,  1903^ 

One  titer  aqueous  lolution  cootaios  i.76.ior^  mob.  TIIQi  at  25*  »  0.667  gm., 

determined  by  means  of  electrodes  of  the  third  kind.  (SpcBcer,  19124 


TBAIUUM  lODIDB  Til 

One  titer  sat.  solution  in  water  contains  0/^362  gm.  at  9.9%  0.056  gm.  at  18. i* 
and  ox)847  gm.  at  26^  QToliiiiifc.  i9a&> 


SOLUBILITT  OF  THALLIUM  lODDB  Df  WaTER. 
(Avca^e  ntoltf  from  Bflttfer,  1903;  Kohlraaich,  1904-05;  Wertkcr;  Crooket,  1864:  Laoqr;  HcMniliwK^ 

r.  o".  ao*.  40*.  6o*.  So\  wo*. 

Gms.  TU  per  liter  0,02      0.06      0.15      0.35      0.70      x.20 

One  liter  of  2|  per  cent  aq.  ammonia  dissolves  0.761  gm.  TICI. 
One  titer  of  6}  per  cent  aq.  ammonia  dissolves  0.758  em.  TIQ. 
One  titer  of  90  per  cent  alcohol  dissolves  0.0038  gm.  TlCl. 
One  titer  of  50  per  cent  alcohol  dissolves  0.027  gm.  TlCl.  (Loas.  188&) 

Data  for  the  temperatures  of  solidification  of  mixtures  of  Til  and  TlNOi  are 
given  by  Van  Eyk  (1901). 

TBALUUII  mnUTI  T1N0». 

SOLUBILITT  IN  WaTBR. 
(Bcikdey,  1904;  §et  abo  Etaid,  1894;  Ciookes;  Luqr.) 
Giw.  TINO»,pef  100  Gmi.  ^       Gnu.  TINQt  per  loo  Gbm. 

Soltttioo.  Water. 

60  31.5s  46.2 

70  41.01  69.5 

80  52.6  III.O 

90  66.66  200.0 

100  80.54  414.0 

loS  85.59  594.0 

Solid  phase.    TlNOi  rhombic. 

100  gms.  HsO  dissolve  43.5  gms.  TlNOi  + 104.2  gms.  KNOi  at  58^  (Rabe.  1901^ 

THALLIUM  OXALATE  T1,C.04 

One  liter  of  saturated  aqueous  solution  contains  15.77  K™s-  TltCt04  at  20%  and 
18.69  Snis.  at  25*.  (BOttger,  1903;  Abcgg  and  Spencer,  1905O 

Solubility  of  Thallium  Oxalate  at  25^  in  Aq.  Solutions  of: 

Thallium  Nitrate.  Potassium  Oxalate. 

(Abcfg  and  Spencer.)  (Aben  and  Speaoer.) 

Mol.  Ccncentration.  Grami  ger  Utcr.         Mot.  Concentration.  Gramg  per  titer. 

TINOb.  TI1C1O4.      TlNOi.      TliCiO*.       K«CsO«.       TlsCsO«.        K«CiQi.    IVCiQi. 

0.0    0.03768  0.00  18.69  0.0498  0.0351   8.281  17.42 

O.04II4  0.0264    10.95   13*10  0.0996  0.03565   16.57   17.69 
0.0799   0.0195    21.26   9.68  0.2467   0.0390   41.02   19.36 

0.1597   0.01235  42.51  6.128  0.4886  0.04506  81.25  32-37 

0.9785'  0.05536  162.6    27.48 

THALLXITM  PHOSPHATI  (ortho)  T1«P04. 

One  liter  of  sat.  aqueous  solution  contains  4.97  gms.  TUPO4  at  15^  and  6.71 
gms.  at  100^  (Oookea,  1864^ 


m~»  #— 

Soltttian. 

Waler. 

0 

376 

3  91 

ZO 

5.86 

6.22 

so 

8.72 

955 

30 

12.51 

143 

40 

17 -33 

20.9 

so 

23 -33 

30 -4 

719 


THALLIUM  PZCRATE 


THALLIUM  PICRATE  T10C«H,(N0,), 

I- 

Solubility  in  Wateb 

>. 

(Rabe.  1901.) 

txms. 

*  Gms. 

f. 

HA 

r. 

T10CA(NC)|)s 
per  100  Gms. 

Solid  Phase. 

0 

0.135       MooocIinicRed 

45 

1.04 

Tridinic  Yellow 

18 

0.36 

47 

1. 10 

II 

30 

0.575 

50 

1.205 

u 

40 

0.825                 •• 

60 

1.73 

M 

47 

1. 14                   *• 

70 

2.43 

M 

.  100  gms. 

HfO  simultaneously  sat.  with  both  salts  dissolve: 

0.132 

gm.  C.Hi(NOi)jOTl   +  0.36  gm. 

CsH,(NO,),OK  at    o*. 

0.352 

14 

+  0.44 

II 

^5:- 

0.38 

« 

+  0.23     " 

II 

"  20**. 

(Rabc,  X90X.) 

SOLUBIUTT  OF  THALLIUM  PiCSATB 

in  Mbthyl  Alcohol. 

(Rabe,  1901.) 

Gms. 

Gms. 

r. 

T10CA(N(\)t        SoUd  Phase, 
per  ICO  Gms. 

f. 

T10C|H,(N(\), 
per  100  Gms. 

SoUd  Phase. 

CHdOH. 

CH/)H. 

0 

0 .  39        Red  Foim  Cmonodinic) 

45 

1 .  195      Yellow  Fonn  (tricltnic) 

18 

O.S9 

48 

1.265 

II 

2$ 

0.70                       " 

50 

1.325 

i« 

30 

0.795 

53 

1. 41 

M 

35 

0.90                       « 

57 

1.54 

M 

40 

1.02                        " 

60 

1.65 

M 

45 

1. 17 

65 

1.84 

« 

47 

I . 265                     " 

THALLIUM  8ELENATI  TltSe04. 


Solubility  in  Water. 


r. 

Gms.  TlaSeOi 
per  xoo  Gms.  1^0. 

Autboxity. 

9.3 

2.13 

(Tuttoo,  X907.) 

12 

2.4 

M 

20 

2.8 

(Glauser,  xgxo.) 

80 

8.5 

fi 

100 

10.86 

(Tattoo,  1907.) 

THALLIUM  SULFATE  TlsS04. 

Solubility  in  Water. 

(Bexkdcy,  X904;  see  also  Crookes;  Lamy.) 


f. 

Solution. 

Water. 

r. 

Elation. 

Water. 

0 

2.63 

2.70 

60 

9.89 

10.92 

10 

3.57 

3.70 

70 

II. 31 

12.74 

20 

4.64 

4.87 

80 

12.77 

14.61 

30 

5.80 

6.16 

90 

14.19 

16.53 

50 

8.44 

9.21 

99.7 

15. 57 

18.45 

100  gms.  HtO  dissolve  3.36  gms.  TlsSOi  at  6.5^  4.3  gms.  at  12^  and  19.14  gms. 
at  100  .  (Tutton.  1907.) 

One  liter  sat.  solution  in  water  contains  48.50  gms.  TlsSOi  at  20^  (Noyes  and 
Farrel,  191 1)  and  54.59  gms.  at  25^  (Noyes  and  Stewaxt,  191 1). 

100  gms.  HsO  simultaneously  sat.  with  both  salts  dissolve: 

4.74  gms.  TljSO*  -4-  10.3  gms.  K1SO4  at  15^ 
11.5  "  "  4-16.4  "  "  62*. 
I8.5i     "  "       +26.2      "  "  too'.  (Rabe.i9os.) 


THALLIUM  SULFATE  720 


^J\^M^ »/  MTAM^A  »  X        X^S-          J>    »irn 

(Noyes  and  Stewart,  191  x.) 

m-\^^^f     iN«^^^*#^  J 

-•*  - 

Solvent. 

Saturated  Solution. 

FonnulaWts. 

FonnulaWts. 

FonnulaWts. 

d»oi 
Sat.  SoL 

Cms. 

Cms. 

Salt  Present.               Salt 

per  Liter. 

Salt 
per  Liter. 

perLiter. 

Salt 
perLiter. 

perLiter. 

TlNOj         o.o99=fc 

0.0996 

0.08365 

... 

26.51 

42.17 

NasS04        0.04995 

0.0497 

0.1080 

1-0531 

7.062 

54-44 

0.20 

0.1988 

O.II73 

1-0754 

28.25 

59-13 

NaHSOi      o.iois 

O.IOIO 

O.II61 

1.0596 

12.12 

58-53 

H1SO4         0.04967 

0.0494 

O.II72 

1.0540 

4.878 

59-09 

009933 

0.0987 

0.1249 

1.0604 

9-747 

62.95 

SOLUBILITT  OF  THALLIUM  SULFATB  IN  AqUEOUS  SOLUTIONS  OF  SULFURIC 

Acid  at  25®. 

(D'Ans  and  Fritacfae,  2909.) 

Mds.  per  xooo  Gms.  Sat.  Sol.  _  ,. .  _.  Mols.  per  xooo  Gms.  Sat.  Sol.  _  ,. . 

-  "^  Solid  Phase.  *  ^  "  ■■■  '»  'Solid 

■'  304.  TI1SO4. 

89  0.59 

92  0.66 

78  0.75 


H«S04.  T1,S04.  H,S04.  T1,S04. 

O  0.103  T1|S0«  4.89             0.59           TIHSQi 

2.99  0.46  "     +TyH(S04)i  4 

4.25  0.61  TUH(S0«)«+T1HS0«  4 

4.55  0.56  TIHSO4  4 

4.79  0.55  "  4 


26  I. 01 

03  1.08 


THALLIUM  DOUBLE  SULFATES 


Salt  per  xoo  oc.  H^. 

Gms.  Anhydrous. 

8.1 
4.61 

8.6 

Gms.  Mobu 
0.0122 
0.007 
0.0129 

Solubility  in  Water  at  25*. 

CLocke,  X90X.) 
Double  Sulfate.  Formula. 

Tl  Copper  Sulfate         Tl2Cu(S04)2.6H^ 
Tl  Nickel  Sulfate  Tl2Ni(S04)2.6H20 

Tl  Zinc  Sulfate  Tl2Zn(S04)2.6H20 

THALLIUM  SULFIDE  TUS. 

One  liter  of  sat.  aqueous  solution  contains  0.215  ff^*  TltS  at  20^  (Butga,  1903.) 

A  dianam  and  discussion  of  the  fusion  points  of  TliS  +  S,  TltS  +  Se  and 
TliS  +  Te  are  given  by  Peiabon,  1907. 

THALLIUM  SULFITE  TbSO.. 

100  gms.  HiO  dissolve  3.34  gms.  TUSOi  at  15.5^  (Seabert  and  Elten,  1892O 

THALLIUM  TmOCYANATE  TISCN. 

Solubility  in  Water  and  in  Aqueous  Salt  Solutions. 

(Bdttger,  X903;  Noyes»  X890;  Noyes  and  Abbott,  X895.) 

One  liter  sat.  aq.  solution  contains  3.154  gms.  TiSCN  at  20^,  3*905  gms.  at  25% 
and  7.269  gms.  at  39.75". 

A     0  1^  o  1  .•  ^.  Gms.  Mols.  per  Liter.  Gms.  per  liter. 

Aq.  Salt  Solution.  t*.        «     ^  .         *     ^,.^^,  *       <  ^  .        *  ^r,^-^^  ^ 

Salt.  TISCN.  Salt.        TISCN. 

TbaniumBromateTlBiOiCezccas)  39-75  O.O1496  0.022I         4.966  5.793(N.&A0 

Tbamum  Nitnte  TlNOk  25  O.0227  O.O0852       6.04  2.233(N.) 

**  25  0.0822  0.00406  21.88  1.064 

Potudom  Thiocyuftte,  KSCN      25  O.0227  O.O083         2.208  2.176CNO 
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THALLIUM  VANADATES 


THALLIUM  VANADATES. 

Solubility  in  Water.     (Camelry,  1873;  Liebig,  z86o.) 

Gms.  Vanadate  per  lOo  Gms.  H^. 


Vanadate. 

Tl.  meta  vanadate 
"  ortho  vanadate 
"  pyro  vanadate 
vanadate 


« 


Fonnula. 

TlVOi 
TUVOi 

TUVA 
TluVAs 


At  IS". 

0.087  (lO 

I 

o.  20  (14**) 

0.107 


Atioo*. 
0.21 

1.74 
0.26 
0.29 


Gms.  ThetMune  per 
zoo  Gms.  Solvent. 


(Para  Morphine)  Ci»HtiNO». 

Solubility  in  Several  Solvents. 

Solvent.  t*. 

92  Wt.  %  Alcohol  2$ 

Ether  10 

Aniline  20 

Pyridine  20 

Piperidine  20 


Diethylamine 
THEOBROMINE 


20 


0.1 

0.71 

30 

9 
2 

0.7 


Autlxirity. 


(Schokz,  zgxa.) 
ff 


(Dimethyl  Xanthine)  C,Hi(CH.)iN^ 
Solubility  in  Several  Solvents. 


Solvent. 


Water 


tt 
tt 
It 
It 


Aq.  0.25  n  HQ 

I      fiHCl 

0.1    nNaOH 

0.25  n      " 

1 5.6  per  cent  Na«(P04)2.Sol. 
92.3  Wt.  %  Alcohol 
90  Wt.  %  Alcohol 
Dichlorethylene 
Trichlorethylene 
Carbon  Tetrachloride 
Ether 


Gma.  C|Ha(CHa)r 

t*.  N4OS  per  xoo  Gms. 
Solvent. 

18  0.0305 

15-20  0.059 

18  0.047 

18  0.083  • 

18  1.78 

18  4.56 

IS  369 

21  0.045 

15-20  0.02 

15  0.005 

15  0.008 

b.  pt.  0.021; 

b.  pt.  0.032 


Authority. 

(Paul,  1901.) 

(Squire  &  C^nes,  1905.) 

(Paul.  1901.) 
ff 

f< 

tt 

(Brinemoret,  1898.) 

(Squire  A  Caines,  1905.} 
t( 

(Wester  &  Bruins,  Z9X4>) 
(t 

((}4)ckel,  Z897) 
If 


TmOPHENE  MonoGARBONIC  ACIDS  a,  fi  and  a  CiHtSCCXDH. 

The  solubility  of  the  three  isomers  is  given  by  Voerman  (1907)  as  0.57  gm.  of 
the  a  acid  per  100  cc.  sat.  solution  at  21®;  0.445  fi^*  of  the  fi  acid  at  i8^  and  0.75 
gm.  of  the  a  acid  at  17^.  The  solvent  is  not  stated.  Data  for  the  solidification 
points  of  mixtures  of  the  a  and  fi  acid  are  also  given. 

THEOPHYLLINE  (Theocin)  C5Hs(CH.),N40i.HsO. 

100  gms.  HtO  dissolve  0.^2  gm.  theophylline  at  I^-20^        (Squire  &  Caines,  1905.) 
100  cc.  90  vol.  %  alcohol  dissolve  i  .25  gms.  theophylline  at  1 5-20".      "  " 

THORIUM  EBCANATI0N8. 

Data  for  the  solubility  of  thorium  emanations  are  given  by  Klaus  (1905). 

THORIUM  ChloroACETATES. 

Solubility  in  Water  at  25**.    (Karl.  19x0.) 

Name  of  Salt.  Formula.  ,Sg«S?\C^. 

Basic  Thorium  Monochloroacetate     (CICH2COO) jTh(OH) j.HjO       o .  0663 
Basic  Thorium  Dichloroacetate  (Cl8CHC00)jTh(0H) j  o .  0887 

Basic  Thorium  Trichloroacetate         (CUC.C00)9Th(0H)t  o .  0091 


THORIUM  BORATE 
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THORIUM  BORATI. 

The  precipitate  which  results  when  thorium  nitrate  b  added  to  a  solution  of 
borax  is  not  a  stable  compound.^  Solubility  determinations  made  by  four  suc- 
cessive extractions  of  it  at  18°  with  water,  gave  the  following  gms.  of  material 
per  100  gms.  HsO;  0.5366,  0.12^0,  0.061 1  and  0.0560.  After  the  fourth  ex- 
traction, the  residue  then  contamed  10.14%  BsOi  and  after  boiling  10  gms. 
with  100  cc.  of  HsO  for  6  hrs.  and  repeating  this  four  times,  it  contamed  9.63- 
9.81%  B^Oi.  (Kail.  19x0.) 


THORIUM  mPPUBATE  Th(C<H».C0.CHs.NH.C00)4. 
100  gms.  H|0  dissolve  0.0318  gm.  of  the  salt  at  25*^. 


(Kail,  1910.) 


THORIUM  OXALATE  Th(Ci04)s.6H,0. 

Solubility  in  Aqueous  Solutions  of  Ammonium  Oxalate  at  25^ 

(Hauaer  and  Wirth,  1909a,  19x2.) 


Gm.  Mols.  per  xooo  Gms. 
Sat..Sol. 

(NH,),C,04. 

0.00033 

0.00072 


0.00120 
0.00153 
0.601" 

i.iSi- 

1.420" 
1.480" 


ThCCOJ,. 
0.00005 
0.00012 
0.000208 
0.00026 

019s 
0.427 

0.540 
0.563 


Solid  Phase. 


Th(C^4},.6H^ 


«« 


u 


rrh(CAl.(NHjt.3H^ 


II 


II 


NocmaUty    ^"!LP^ 


(rao,2^4  'S?  ^ 


O.OI 
O.IO 

OS* 

o-s* 

OS* 


Th(C^4),.6HiO 


Solid  Phase. 
Sat.  SoL ' 
0.040 
2.203 
7 .  660     rrfa|(C^4}i](NH|),.7H,0 

10.63 

15-90 

17.60 

17.75 


11 


tl 


l< 


M 


*  In  these  cases  the  greater  part  of  the  ammonium  salt  entered  the  solid  phase  complex  and  it  was. 
therefore,  necessary  to  add  additional  ammonium  oxalate  until  constant  results  were  obtained. 

t  In  these  cases  the  solvent  was  saturated  ammonium  oxalate  solutions  containing  an  excess  of  the 
crystals. 

A  thorium  ammonium  oxalate  of  the  composition  Th(Ct04.NH4)4.4HsO  is 
described  by  Brauner  (1898).  It  is  partially  hydrolytically  decomposed  in 
aqueous  solution  and  a  solubility  determination  made  by  analyzing  the  solution 
from  which  the  nearly  pure  salt  began  to  crystallize,  showed  that  100'  gms.  HjO 
contain  90.3  gms.  Th(Ct04.NH4)4.4HaO  and  9.3  gms.  of  (NH4)jCi04  (-an  addi- 
tional }  mol.  wt.) 


Solubility  op  Thorium  Oxalate  in  Aqueous  Solutions  of 

Hydrochloric  Acid. 


Results 

at  17®. 

Results  at  25°. 

!    Results  at  50^ 

(Colani. 

1913) 

(Hauser  and  Wirth,  19x2.) 

(€olani,  19x3.) 

Gms.  per 

100  Gms. 

Cane  of     Gm.  ThQi  per 

Gms.  per 

100  Gms. 

Sol. 

Aq.  HCl  in      xooo  Gms.            Solid  Phase. 
Per  cent.         Sat.  Sol. 

Sol. 

Ha 

Th(Cy04),. 

HCl. 

Th(CA).: 

0 

0.0017 

24.8           O.IOO      3Th(C^4),Tha4.2H^ 

0 

0.0017 

1.2 

0.0035 

37           3450 

4.1 

O.OIO 

3.6 

0.0061 

37.6          3.492 

8.4 

0.028 

4.6 

0.0094 

12.4 

0.057 

8.4 

0.017 

16. 1 

0.103 

I3-I 

0.028 

18 

0.134 

16.2 

0.038 

19.9 

0.169 

19.8 

0.064 

21.6 

0.232 

Data  are  also  given  for  the  solubility  of  thorium  oxalate  in  aqueous  solutions 
of  mijctures  of  hydrochloric  and  oxalic  acids  at  the  above  temperatures. 
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THORnJM  OXALATE 


Sqlubilitt  of  Thorium  Chlorooxalatb,  3Th(Cs04)sThCl4.2HsO,  in  Aqueous 

Hydrochloric  Acid. 

(Coiani,  19x3.) 
^  Cms.  per  zoo  Cms.  Sat.  Sol.  .,  Cms.  per  zoo  Cms.  Sat.  Sol. 


•  • 

na. 

Th4(Ci0«)Cl4: 

13 

23 

0.12 

15 

26.3 

0.17 

12 

29.9 

0.27 

15 

32.5 

0.48 

12 

33.1 

0.53 

IS 

35 

1.03 

»  . 

HCl. 

Th4(C0«),Cl4 

so 

21.2 

0.29 

50 

23 

0.34 

50 

26.8 

0.46 

50 

29.8 

0.7s 

so 

32.3 

1. 51 

50 

34.6 

2.59 

Results  are  also  given  showing  the  effect  of  oxalic  acid  upon  the  solubility  of 
the  above  salt  in  aqueous  hydrooiloric  acid. 

Solubility  of  Thorium  Oxalate  in  Aqueous  Oxalic  Acn>  Solutions. 


Results  at  25^ 
(Hauaer  and  Wirth,  zgza.) 


Normality  of 
Aa.HtC|0«. 

I 

Sat.  Solution 


Gm-ThO^per 
zooo  Cms.  Sat.  Sol. 

0.0015 

0.0030 


Sdid  Phase. 

Th(Q04)fl.6H/) 
"  +H,Ci04.2Hg0 


Th. 
0.0002 
O.OOI 
0.003 

Solubility  of  Thorium  Oxalate  in  Aqueous  Solutions  of  Sulfuric 

Acid  at  25®. 

(Hauaer  and  Wirth,  Z909a,  z9Z3;  Wirth.  zgza.) 


Results  at  so"". 

(Colani,  Z9Z3.) 

Gms.  per  100  Cms.  Sat.  Sol. 

1.7 
9.3 
•3 


Notmality  of 
Aq.  H,S0«. 

0.25 

0.5 

I 

2.1 
3.2 


Gms-ThOk 

per  zoooGma. 

Sat.  SoL 

0.07 

0.14 

0.26 

0.418 

0.71 


Solid  Phase. 
Th(Ci04)2.6Hg0 

u 


mality  of 
.E|S04. 


Nonnalit 
Aq 


II 


4.32 
4.9 

6.17s 
6.885 

8.45 


Gms.  ThOi 

per  zooo  Gma. 

Sat.  Sol. 

1. 10 

1.32 

I.  513 

1.794 

2.473 


Solid  Phase. 
Th(Q0«)t.6H/) 


11 


(I 


II 


11 


THORnJM  PICRATE  Th(C«H,Ni07)4.ioH,0. 
100  gms.  HsO  dissolve  0.3052  gm.  of  the  salt  at  25^. 

THORIXTM  SELENATE  Th(Se04)s.9H,0. 

100  gms.  HtO  dissolve  0.498  gm.  ThCSeOOi  at  &*  and  1.972  gms.  at  100^. 


(Eari,  Z9ZO.} 


THORIXTM  SULFATE  ThCSOOs. 

Solubility  in  Water. 

(Rooseboom,  1890;  Demazcay,  1883.) 


(Cleve.  Z885.) 


a^ 

Gms.  Th(S04)s  per 

Solid 
Phase. 

t^ 

Gms.  Th(S04)«  per 
zoo  Gms.  HjO. 

m    . 

zoo  Gms.  Hjp. 

0 

0.74 (R)  0.88(D) 

Th(S04)a^>HsO 

0 

i.So(R) 

10 

0.98        1.02 

M 

15 

I  63 

30 

1.38        1,25 

M 

30 

2-45 

30 

1.99s       i-«5 

M 

45 

3 -85 

40 

2.998       2.83 

M 

60 

6.64 

50 

5.22(504.86 

M 

17 

9.41(D) 

55 

6.76         6.5± 

M 

40 

4. 04 (R)4  5(35*0) 

0 

I.O 

Th(S04)s4Ha 

50 

2.54       1-94(55") 

15 

1.38 

60 

1 .63 

25 

1.85 

M 

70 

1 .09      1 .32  (yf) 

44 

3-71 

m 

95 

O.Jl 

Sd!d 
Phase. 

Tb(SO«)a.6HfO 


Th(SQi)a^HriO 


Additional  results  for  the  .SHsO  and  the  .9HsO  salt,  in  fair  agreement  with  the 
above,  are  given  bv  WyroubofF  (1901). 


THORIXTM  8UI.PATI 
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Solubility  op  Thosium  Sulfate  in  Aqueous  Solutions  of: 

Lithiitm  Sulfate  at  25^ 


Anunonium  Sulfate  at  i6^ 

(Bane,  19x1.) 

Cms.  per  100  Gmt.  H^O. 

SoGdPhMe. 
TKSOrfHiC 

14 

(NH<),SO«.                  Th(SO«),: 

2.13                3  361 
4.80                5.269 

10.02                ^.947 

M 

16.56              13-330 

"  -fi-M 

28                   10.359 

l.X-4 

35.20               9.821 

•'  +i.a.j 

45.14               6.592 

i^A 

49.05                5.750 
52.88               4.583 
6974                1.653 

<• 
x.3-3 

M 

(Banc.  191a.) 

(kos.  per 

tooOuB.Bfi. 

LiiS(V 

TKSQJ,: 

0 

1.722 

2.57 

4.13 

4.93 

6.20 

6.98 

7.95 

9-23 

9.68 

II.  13 

11.05 

13-18 

12.54 

16.12 

14  52 

20.49 

16.02 

25.18 

18.87 

1.1.4  -  Th(S04)j.(NH4)iS04.4HjO;   1.2.2 
Th(S04)i.3(NH4)tS04.3H/). 


Th(S04)«.2(NH4).S04^H/);   1.3.3 


Solubilitt  of  Thorium  Sulfate  in  Aqueous  Solutions  of  Potassium 

Sulfate. 

(Bane,  X9ix.) 


Results  at  le"*. 

Results  at  75"*. 

Oaa.  per  100  (Sntt.  HjO* 

G^U  Pha^ 

Gns.  per 

xooGmft.H/). 

K«SO«.                   Th(SO«);. 

wUUQ  imnr> 

K^v 

Th(SOJ,. 

0                             1.39 

Th(S04)^9Hi0 

0 

0.9248 

0.424                   1.667 

Th(S04)sJCtS0«^fV> 

0.865 

1. 137 

1.004             a.  193 

it 

1. 167 

1. 173 

I. 152             3. 191 

u 

1. 172 

1. 121 

1.224             2.514 

u 

1.270 

0.907 

1.283             2.222 

M 

1.296 

0.495 

1.348             1.706 

M 

1.852 

0.297 

1.378             1.637 

Th(S04)s.3K»S0«.3H«0 

3. "7 

0.201 

1.487             0.870 

u 

4.659 

0.256 

1.844            0.370 

it 

5.348 

0.170 

3.092             0.070 

ff 

5-932 

0.123 

4  050            0.027 

Th(S04),.3*K,S04 

7.177 

0.031 

4.825             0.003 

u 

9.706 

0.022 

In  Aq.  Hydrochloric  Acid. 


S(h.ubility  of  Thorium  Sulfate  in  Aqueous  Solutions  of  Hydrochloric 

Acid  and  of  Nitric  Acid  at  30®. 

(Koppd  and  Holtkamp,  19x0.) 

In  Aq.  Nitric  Add. 

Gms.  Th(S04)s 

per  xoo  Gms. 

Sat.  Sd. 

2.15 
3.68 

4.20 


WL%Ha     ^,S*[f^*!" 

Sat.  Sol. 


in  Solvent. 
O 

4. 55 


6.95 
12.14 

15.71 

18.33 
20 

20 
23.9 


215 
3  541 

3.431 
2. 811 

2.360 

2.199 
2.110 

2. 141 

1.277 


Solid  Phase. 
Th(S04)s.8H^ 


Wt. 

in ! 


JSHNO, 
lolvent. 


*t 


II 


M 


fl 


<i 


Th(S04)s.4H/> 


<i 


«« 


O 

5.17 
10.04 

16.68 

21.99 

28.33 
28.51 

33.17 
38.82 


Solid  Phase. 
Th(SQJi.8H|Q 


«i 


u 


4.84 

4-47 
396 
3-88 

3-34 
2.51 


u 


u 


11i(SOJi4EV> 
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THORIUM  SULFATE 


Solubility  of  Thorium  Sulfate  in  Aqueous  Solutions  of: 


Sodium  Sulfate  at  i6^. 

(Bure,  1910, 191 Z-) 

Gms.  per  100  Gnus.  HjO. 


Na,S04. 
1.094 
1.960 
2.98 
4.  II 

5-79 

9.35 
12.24 

15.36 


Th(SO«),. 

1-743 
2.387 
3.962 

3.375 
2.136 

1.379 
1. 169 

1.048 


~  Solid  Phase. 
Th(S04)t.Na,S04.6H^ 


Sulfuric  Acid  at  25^. 

(Bane,  19x2.) 
Gms.  per  xoo  Gms.  HfO. 


(I 

w 
w 
fl 

M 
U 


^•804. 
O 

1.072 
1. 941 
2.821 

3.843 
5-212 

8.055 
10. 105 


Th(S04)«. 
1.722 
1.919 
2.017 
2.060 
2.061 
2.035 
1.863 
1.702 


Solubility  of  Thorium  Sulfate  in  Aqueous  S(h.utions  of  Sulfuric  Acid 


Results  at  25' 

(Wirth,  19x2.) 

Normality     Gms.  Th(S04)s 
of  per  100  Gms. 

Sat.  Sol. 

1-593 
1.831 


Results  at  20^  and  at  the  b.-pt. 
(Koppel  and  Holtkamp  1910.) 


Aq.  HiSO«. 
O 

I.I 
2.16 

4.32 

6.68 

9.68 

10.89 

15.15 


Solid  Phase. 
Th(SO4)t.9Hfl0 


f. 


Wt.  %    Gms.  Th(S04), 
H1SO4  m     per  xoo  Gms. 


1.488 

0.8751 

0.4312 

0.1045 

0.0636 

0.0308 


«t 


u 


<l 


ft 


Th(S04)s.8H«0 


it 


20 
20 
20 
20 

b.  pt. 

u 


Solvent. 

5 

15 

25 
40 

5 
10 

IS 


Sat.  Sol. 
1.722 

0.9752 
0.3838 
0.0103 
0.7407 
0.4808 
0.3882 


Solid  Phase. 
Th(S04)t.8H^ 

« 

Th(S04)t.4H/> 
Th(S0«)t.8H^ 

u 
u 


Th(S04)t.4HaO 


Results  at  30**. 

Th(S0«)s.8Hfl0 


(Koppel  and  Holtkamp,  1910.) 


o 

0.466 

0.72 

1.468 
2.983 

4.38 

4.97 
9.95 


2.152 
2.055 
2.085 

2.267 

2. 311 
2.367 

2.323 
1. 961 


If 


t( 


u 


M 


If 


fl 


•I 


15-03 

1.484 

Th(S04)s.8H^ 

23.64 

0.7196 

<f 

32.68 

0.3364 

If 

37.80 

0.077 

Th(S04)t.4HiO 

43.28 

0.0213 

If 

45-69 

0.0047 

ff 

74 

0.1208 

M 

80.5 

0 

tf 

THORIXTM  m  Nitrobenzene  SULFONATE  Th(CeH4.NOs.SOi)4.7HsO. 

100  gms.  HfO  dissolve  61  gms.  of  the  anhydrous  salt  at  15^         (Hohnberg,  1907.) 


OXALATE  Tnit(C,04)t.9HsO(?.ioHiO). 
100  cc.  aq.  20%  methyl  amine  oxalate  dissolve  approx.  4.082  gms.  thulium  oxalate. 
100  cc.  aq.  20%  ethylamine  oxalate  dissolve  approx.  5.728  gms.  thulium  oxalate. 
100  cc.  aq.  20%  triethylamine  oxalate  dissolve  approx.  i  .340  gms.  thulium  oxalate. 

(Grant  and  James,  19x7.) 

THULIDM    Bromonitrobenzene    SULFONATE    TmCCeHiBr.NOi.SOt,  14.2)1.- 
12HA 

100  gms.  sat.  solution  in  water  contain  6.379  R^is*  of  the  anhydrous  salt  at  25^ 

(Katz  and  James,  1913.) 

THYMOL  (3  Methyl  6  Isopropyl  Phenol)  C1H7.C6H1.OH.CH1. 

Solubility  in  Water.    (Seidell.  19x2.) 

A«         Gms.  Thymol  per  m 

*  •        xoo  Gms.  Sat.  Sol.  *  * 

25      0.0995        37 

30       O.II2  40 

35 


f. 
10 

15 


20 


Gma.Tfa3rmol 
xoo  Gms.  Sat. 

0.067 
0.077 
0.088 


1. 


O.II2 
0.126 


Gms.  Thymol 
xoo  Gms.  Sat. 


1. 


0.132   (4ii-i) 
O.141 


THYMOL  736 

S(x«uBiLiTY  OF  Thymol  in  Aqueous  Hydrochloric  Acid.  (Sdddi,  19x2^ 

Nommlity  of  ^°**  Thy"»*  per  loo  cc  Sat.  SoL  at: 

o  o-<^5  0.132 

O.I  0.0968  (^-x^a)  0.129 

0.5  O.08S4  (4i-x.oo9)  O.I2I 

I  0.0802  (^-x.oz8)  O.II2 

2.5  0.0612  (*i-x.043)  0.0935 

5  0.0445  0.0772   (4.-xx>8x) 

100  CC.  90  vol.  per  cent  alcohol  dissolve  about  300  gms.  of  thymol  at  15*^-20^ 

(Squiie  and  Gaines,  i9o5-) 

SoLUBmiTY  OF  Thymol  in  Several  On.s.    (Sdddi,  X9X3.) 

Gnu.  Tlqnnol  per  zoo  Cms.  of: 


f. 

OGve 

Peanut 

Cod  Liver 

Uquid 
Petiolatuni. 

Castor 

Cottonseed 

Linseed 

OU. 

OU. 

OU. 

OU. 

OU. 

OU. 

10 

46.2 

73 

50 

31 

81.2 

56.2 

62.3 

IS 

50.1 

73.8 

52 

3-95 

90.2 

64 

63.1 

20 

56.2 

74.6 

55-5 

S-6 

IOI.5 

74.2 

65.1 

25 

66.9 

76.4 

63.1 

9.78 

1x6. 5 

89.4 

69 

30 

845 

83.2 

77 

16.3 

137  ' 

"3-7 

78.3 

35 

III 

106.7 

102 

25s 

165 

146.5 

100 

37 

124.3 

130.5 

116. 5 

29.9 

180 

166.5 

116.5 

40 

151-9 

212.5 

150 

389 

213 

"7-5 

152 

The  specific  gravities  of  the  above  saturated  solutions  and  of  scdutions  of 
lower  concentrations  of  thymol  in  the  several  oils  are  also  given. 

Distribution  of  Thymol  between  Water  and  Oils  at  25^  and  at  37^ 

(SeideU,  191  a.) 


Water  +  OUve  OU 

• 

Water  +  Cod  Liver  Oil. 

Water  +  Peanut  Oil. 

Cms.  Thymol  per  100  cc. 

^_ 

Cms.  Thjrmol  per  100  cc 

■ 

Cms.  Thymol  per  zoo  cc. 

^ 

f. 

OU               H.0 

fl. 

OU               H,0 

^   Si, 

OU               H|0 

ft. 

Layer  {fi^.   Layer  (c«). 

«• 

Layer  {fi^    Layer  (««)• 

c^ 

Layer  (fi^.    Layer  (e»). 

^ 

25 

O.IOI4     44.95 

443 

0.1079    49 

454 

0.1077         46.48 

431 

25 

0.0848     36.34 

428 

0.0816    32.58 

400 

0.0786         32.45 

413 

25 

0.0349      16.26 

465 

0.0371     16.18 

436 

0.0395          16.16 

409 

25 

0.0106        4.54 

430 

0.0127      4.57 

359 

o.oo88(?)    4.63 

523 

37 

0.1087      46.3s 

427 

0.1099    43.81 

399 

37 

0.0807    33  48 

41S 

0.0862    32.90 

380 

37 

0.0381    16.24 

426 

0.0574     22.51 

392 

37 

0.0122      4.61 

378 

0.0250      8.86 

357 

Freezing-point  data  for  mixtures  of  thymol  and  sulfuric  acid  are  given  by 
Kendall  and  Carpenter  (1914). 
Results  for  thymol  +  bromotoluene  are  given  by  Patemo  and  Ampola  (1897). 

TIN  Sn. 

Distribution  of  Tin  between  Aqueous  Hydrochloric  Acid  and  Ether  at 

Room  Temperature.    (Myiius,  z9zz.) 

When  I  gm.  of  tin  as  the  chloride,  SnCU,  is  dissolved  in  100  cc.  of  aqueous 
hydrochloric  acid  and  shaken  with  100  cc.  of  ether,  the  following  per  cents  of  the 
metal  enter  the  ethereal  layers.  With  20%  HCl,  17  per  cent;  with  15%  HCl, 
28  per  cent;  with  10%  HCl,  23  per  cent;  with  5%  HCl,  10  per  cent  and  with 
1%  HCl,  0.8  per  cent  of  the  tin. 
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TIN  CHLORIDE 


TIN  CHLORIDE  (Stannous)  SnCl|. 

lOO  gms.  HsO  dissolve  83.9  gms.  SnCls  at  o®  and  269.8  gms.  at  15^    Sp.  Gr. 
of  Solutions  1.532  and  1.827  respectively.  (Engd,  1889;  Michel  and  Knfft,  1851.) 

Solubility  of  Stannous  Chloride  in  Aqueous  Solutions  of 

Hydrochloride  Acid  at  o^ 

(Engel.) 


UDligrun  Mob. 
Sdadon 

per  zo  oc. 

Sp.  Gr. 
of 

Grunsper  xoo  cc. 
Solution. 

HQ. 

iSbOa. 

Solution. 

HO. 

SnOj. 

0 

74.0 

•I  533 

0.0 

70.26 

6.6 

66.7 

1.489 

2.405 

63 -33 

13  54 

63-75 

1.472 

4.935 

60.52 

24.8 

68.4 

1.524 

9.04 

64.95 

34-9 

81.2 

1.625 

12.72 

77.11 

40.0 

94.2 

1.724 

14.58 

89.45 

44.0 

117. 6 

1.883 

16.04 

hi. 7 

49.4 

147-6 

2. 114 

18.01 

138.6 

66.0 

156.4 

2.190 

24.05 

148.5 

78.0 

157-0 

2.199 

28.43 

149.0 

100  gms.  acetone  dissolve  55.6  gms.  SnCli  at  18^.    (di^  »  1.6.)    (Naumann.  1904.) 

100  gms.  ether  dissolve  11.4  nns.  SnCls.2HsO  at  o^-35.5^ 

100  gms.  ethyl  acetate  dissolve  31.2  gms.  SnCls.2HtO  at  —2**,  35-53  gms.  at 

+22*^  and  73.44  gms.  at  82°.  (von  Laszynskl,  1894.) 

100  gms.  ethyl  acetate  dissolve  4.46  gms.  SnCU  at  18^.    di^  of  the  sat.  solution 

s  0.9215.  CNaumann,  2910.) 

100  gms.  95  per  cent  formic  acid  dissolve  4.1  gms.  SnCls  at  19*^.    (Aschan,  Z913) 
Freezing-point  data  for  mixtures  of  SnCli  +  ZnCls  are  given  by  Herrmann 
(19"). 

TIN  CHLORIDE   (Stannic)  SnCU. 

Distribution  of  Stannic  Chloride  between  Water  and  Xylene. 

(Smirnoff,  1907.) 

Very  concentrated  aqueous  stannic  chloride  solutions  were  agitated  with 
xylene  at  various  temperatures  and  the  amount  of  SnCU,  in  terms  of  CI,  which 
entered  the  xylene  layer  was  determined.  The  amount  of  Sn  and  CI  in  the 
xylene  was  found  to  correspond  to  SnCU. 


Results  for  Xylene  +  SnCl4.5H20. 


Results  for  Xylene  +  SnCl4.4HtO. 


Cms.  CI  ] 

per  xoo  Gnu. 

Gms.  CI  per 

xoo  Gms. 

i» 

r. 

Aq. 

Xylene'             p' 

r. 

Aq. 

Xylene ' 

Layer,  c. 

Uyer,  c\           ^ 

Layer,  e. 

Layer,  c'. 

Q 

66 

40.35 

0.08          504.4 

66 

41.9 

0.92 

45-3 

80 

39.95 

0.18          228.5 

80 

41.91 

1.56 

27 

97.5 

40.24 

0.33           122. I 

100 

41.85 

2.52 

16.7 

III 

40.27 

0.68             59.3 

III 

41.68 

3.23 

12.9 

Per  cent  CI  in  SnCl4.5H,0  «  40.38. 

Per  cent  CI  in  SnCl4.4HiO 

=  42.37 

Results  for  Xylene 

+  SnCl4.3H/). 

r. 

Gms.  G  per  i 

[oo  Gms. 

b 

e 

Aq. 

Xylene 

Layer,  c. 

Layer,  c* 

• 

fr 

86 

43-2 

9-93 

4.4 

94 

42.54 

9.32 

4.6 

100 

42.64 

10.56 

4.1 

hi 

42.31 

10.03 

4.2 

Per  cent  CI  in  SnCU'SHtO  =  45.12. 


TIN  HTDBOZIDE  738 

TIN  HYDROXIDE  (Stannous)  Sn(OH)i. 
One  liter  of  the  saturated  solution  in  water  contains  0.0000135  gm.  mols. 

Sn(OH)s  at  25^  (Goldschmldt  and  Eckhazdt,  1906.) 

SCH^UBILITY  OF  STANNOUS  HyDROXIDB  IN  AQUEOUS  SODIUM  HYDROXIDE 

Solutions  at  25**. 

(Goldschmidt  and  Eckhardt,  1906.) 

The  authors  desired  to  ascertain  whether  the  mono,  NaHSnOs,  or  the  disodium 
salt,  NasSnOs,  predominates  in  alkaline  tin  hydroxide  solutions.  Given  amounts 
of  carefully  prepared  tin  chloride,  made  from  tin  and  HCl,  and  sodium  hydroxide 
solutions  were  mixed  in  vessels  containing  hydrogen.  The  mixtures  were  shaken 
at  25*^  and  the  clear  supernatant  solutions  in  contact  with  the  precipitated 
Sn(OH)s,  analyzed. 

Gm.  Mols.  per  Liter.  Gm.  Mols.  per  Liter. 

Total  Na.  NaHSnO..  NaOH.  Total  Na.  NaHSnQ,.  NaOH. 

0.00451  0.0009845  0.003525  0.02250  0.00838  O.OI412 

0.00680  0.00218  0.00462  0.02788  0.01038  0.0175s 

O.OII49  0.003495  0.007995  0.02940  0.00874  0.02066 

0.02143  0.006935  0.014495  0.03012  0.00865  0.02147 

0.02143  0.00660  0.01483  0.03036  0.01082  0.01954 

0.02186       0.00628         o- 01557s         0.03044       0.009405      0.02103s 

Solubility  in  Aqueous  Sodium  Hydroxide  Solutions.    Moist  Tin 
Hydroxide  Used.  Ordinary  Temperature. 

(Rube&bauer,  1902.) 

Cms.  per  90  cc.  ^^i,  Gms.  per  30  cc.  ^i^]^ 

Soludon.  niintio^n  rJr  *h*  Solution.  -nnnH'^m  <^ 


Dilution  of  the  «>'""""•  Dilution  of  the 


^  SnT^  NaOH.  ^IJZ  SnT  NaOH. 

0.2480  0.1904  1.86  0.8326  0.5560  0.55 
0.3680  0.2614^  1.25  0-9661  0.7849  '0.48 
0.6394        0.4304        0.72        2.1234        1.8934        0.23 

TIN  IODIDE   (Stannous)  Snis. 

Solubility  in  Water  and  in  Aqueous  Hydriodic  Acid. 

(Young,  1897.) 

tf .  Gms.  Snia  per  xoo  Gms.  Aqueous  HI  Solutions  of: 


o%-H20. 

5-83%. 

9A>%. 

15^%. 

ao-44%. 

24^%. 

30.4%. 

36Aa%. 

20 

0.98 

0.20 

0.23 

0.60 

1 .81 

4.20 

10.86 

2S-3I 

30 

1. 16 

0.23 

0.23 

0.64 

1. 81 

4.06 

10.28 

23.46 

40 

1.40 

0.33 

0.28 

0.71 

1.90 

4.12 

10.06 

23  IS 

50 

1.69 

0.46 

0.38 

0.82 

2.12 

4-34 

10.3s 

23  76 

60 

2.07 

0.66 

0.5s 

I. II 

2.51 

4.78 

11.03 

24.64 

70 

2.48 

0.91 

0.80 

1-37 

2.92 

5-43 

11.97 

25.72 

80 

2.9s 

1.23 

I-I3 

1.83 

3  70 

6.38 

13  30 

27.23 

90 

3-46 

1.65 

I -52 

2.40 

4-58 

7.82 

IS  52 

29.84 

xoo 

4-03 

a. 23 

2.04 

3-63 

5.82 

9.60 

... 

34.05 

TIN^  IODIDE  (Stannic)  Snii. 

Solubility  in  Organic  Solvents. 

(McDermott,  19x1.) 


Solvent. 

Carbon  Tetrachloride 

f. 

22.4 

Sp.  Gr. 
Sat.  Sol. 

1-59 

Gms.  Sniiper 
xoo  Gms.  Sat.  SoL 

Chlorofbnrf^ 
Benzene 

SO 
28 
20.2 

1.63 
1.50 
0.95 

12.50 
8.21* 

12. 6s 

739  TIN  IODIDE 

SoLUBiLrnr  op  Stannic  Iodidb  in  Carbon  Disulfidb. 

(Sadder,  1866;  Aictowski,  x895-'96.) 

-iX4*.S.       -94*.         -89*.        -84*.  -s8*.        Ord.  temp. 

Gms.  Snii  per  loo  Gms. 
Solution  9.41    10.65    9*68    I0.22    16.27     59.2(8) 

100  gms.  methylene  iodide,  CHsIs,  dissolve  22.9  gms.  Snl4  at  10*^.    Sp.  Gr.  of 
solution  >■  3.481.  (Ret«en,  1893.) 

TIN  OXALATE  (Stannous)  Sn(COO)s. 

100  gms.  95  per  cent  formic  acid  dissolve  o.  16  gm.  Sn(COO)s  at  19^.   (ABchan,  19x3.) 

TIN  TetraPHBNYL  (Stannic)  Sn(CeH«)4. 
Freezing-point  data  for  Sn(C6H«)4  +  Si(C6Hf)4  are  given  by  Pascal  (1912). 

TIN  SULFATE  (Stannous)  SnS04. 

100  gms.  HtO  dissolve  18.8  gms.  SnS04  at  19^  and  18. i  gms-  at  I00^  (Marignac.) 

TOLUENE  CiHiCHi. 

Solubility  in  Sulfur. 
•  Figures  read  from  curve,  synthetic  method  used,  see  Note,  page  16.  (Akzejew,  x886.) 

Gms.  C>H>CH|  per  loo  Gma.  ^  Gm».  CtfUCHt  per  100  Gma- 

Layer.  Layer. 

150  "S  59 

160  16  S3 

170  22  47 

17s  25  43 

178  crit.  temp.       34 

NitroTOLUENE  0  CeH4.C:H,.N0i. 

Reciprocal  Solubility  of  0  Nitrotolubnb  and  Water. 

(Campetti  and  Delgrosao,  1913.) 

The  original  results  were  plotted  and   the  following  figures  read  from  the 
curve. 

Gms.  0  Nitrotolwne  per  xoo  Gma.  Gms.  0  K^trotolueiie  per  xoo  Gms. 


t". 

s 

Toluene 

Layer. 

Layer. 

100 

3 

73 

no 

4 

71 

120 

5 

68 

130 

7 

66 

140 

95 

63 

r. 

ILORlch 
Layer. 

Nitrotoluene 

f. 

HJORirh 
Lajrer. 

Nitrotoluene 

Rich  Layer. 

Rich  Layer. 

ISO 

I 

98 

245 

13 

81 

17s 

IS 

96 

250 

16 

78 

200 

3 

93 

25s 

20 

72 

225 

6.5 

89 

260 

29 

63 

240 

10.5 

84 

263 -5 

crit. 

t. 

43 

100  gms.  95  per  cent  formic  acid  dissolve  13.25  gms.  p  C6H4.CH1.NOs  at  20.8^ 

(Aachan,  19x3.) 

TrinitroTOLUENE  2.4,6  CeH,.CH,(NO,)i. 

100  gms.  HsO  dissolve  0.021  gm.  C6Hs.CHt(N0s)t  at  15^  and  0.164  S™*  ^^  I00^ 
100  gms.  alcohol  dissolve  1.6  gms.  CeHsCHi(NC)^)i  at  22*^  and  io  ems.  at  58^. 

(Capiaarow,  19x5.) 

TOLUENE  SULFONAIONES  0,  m  and  p. 

Solubility  of  Each  in  Water  at  25**.    (Hoiieman  and  Caiand  (x9xi.) 

Compound.  ^""- ^!^'ILr  """^ 

Amine  of  0  Toluene  Sulfonic  Acid  i  .624 

"      "  m       "  "  "  7.812 

"      "  p        "  "         "  3.156 


TOLUENE  730 

Freezing-point  Data  (Solubility,  see  footnote,  p.  i),  for  Mixtures  of  Sub- 
stituted Toluenes  and  Other  Compounds. 

Mixture.  Authority. 

o  Bromotoluene  +  p  Bromotoluene  (van  der  Lian,  1907.) 

Bromotoluene     +  p  Xylene  (PaUno  and  Ampok,  1897.) 
"               +Veratrol  "  " 

"  +  Tribenzylamine  "  " 

P  Nitrotoluene    +  «  Ortho  Nitrotoluene  (HoUeman,  19x4.) 


+  /3 

+  2,  4  Dinitrotoluene  (Giua,  x9x4,  X915.) 


II  _i_  A    i:  tt 


+  2,  6  (Giua.  191S.) 
+  2,4,6 

"  +  m  Nitrotoluene  (HoDeman  and  van  den  Axend,  1909.) 

"  +  Urethan  (MaacaidU,  X908, 1909.) 

2,  4  Dinitrotoluene  +  2,  6  Dinitrotoluene  (Giua,  19x4, 19x5.) 

"  +  2,  4,  6  Trinitrotoluene  (Giua,  19x5.) 

2,  6  "  +       '•  "  (Giua,  X9X4. 191s.) 

a  Trinitrotoluene  +  p  Amino  Acetophenone  (Giua,  1916.) 

"  +7  Trinitrotoluene  (Giua,  xgxs.) 

0  Toluene  Sulfochloride  +  p  Toluene  Sulfochloride  (HoUeman  and  Caland,  x9xx.) 

Binary  Mixtures  of  Isomeric  Tribromotoluenes  (Jaeger,  1904.) 

Chloronitrotoluene8^^^''9'^^"°^"^~^ 

Arend,  X909.) 

TOLUIC  ACIDS  (Monomethyl  Benzoic  Acids)  CH,.C«H4C00H. 

Solubility  in  Water  at  25®. 
(Paul,  X894.) 

4^.  CH,.C;H4.C(X)H  per  Liter  Solution, 

Grams.  •      Millimola. 

Meta  Toluic  Acid  o .  9801  7 .  207 

Ortho  Toluic  Add  i .  1816  8 .  683 

Para  Toluic  Acid  o .  3454  2 .  540 

One  liter  sat.  solution  in  water  contains  0.42  g^m  p  toluic  acid  at  25°.  One  liter 
sat.  solution  in  i  n  aq.  sodium  p  toluate  contains  0.735  gm.  p  toluic  acid  at  25^ 

(Sidgwick,  X9ia) 

Solubility  of  Toluic  Acids  (Each  Separately)  in  Water  at  Various 

Temperatures. 

(Sidgmck,  Spuirdl  and  Davies,  19x5.) 

The  determinations  were  made  by  the  synthetic  method,  see  p.  16;  melting- 
point  of  0  toluic  acid  =  102.4®,  of  m  acid  =  110.5®  and  of  p  acid  =■  176.8*.  The 
triple  point  (solid  phase  ];>resent)  for  the  0  acid,  is  at  93.5**  and  the  concentration 
of  acid  in  the  two  layers  is  2.5  and  91.2  gms.  respectively  per  100  gms.  sat.  solu- 
tion. The  tr.  pt.  for  the  m  acid  is  at  Qi.8*^  and  concentrations  are  1.6  and  90.5; 
the  tr.-pt.  for  the  p  acid  is  at  142®  and  concentrations,  5  and  74. 

Gms.  per  100  Gms.  Sat.  S<d.  (jms.  per  xoo  Gms.  Sat.  Sol. 


f. 

6  Toluic 
Acid. 

lit  Toluic 
Acid. 

P  Toluic 
Acid. 

r. 

0  Toluic 
Acid. 

m  Toluic 
Arid. 

^Toluic 
Acid. 

80 

2.03* 

i.i6* 

... 

140 

9-25 

S-77 

4.30' 

90 

100 

2.42* 
2.97 

1. 54 
1.98 

... 
1. 16* 

150 

159. 1  crit  t. 

13.7 

•  •  ■ 

8.40 

•  ■  • 

9-33 

00 

no 
120 

371 

2.52 
3  24 

1.36* 

I  -75* 

160 

161 . 1  crit.  t. 

30 

00 

19.4 

130 

6.93 

4  30 

2.50* 

162.2  crit.  t. 

•  •  • 

00 

*  Indicates  that  a  solid  phase  is  presmt. 

Additional  data  for  the  solubility  of  the  above  compounds  in  water,  determined 
by  the  synthetic  method,  are  given  by  Flaschner  and  Rankin  (1910). 


731  TOLUIC  ACIDS 

Ratio  of  the  Solubilities  of  Toluic  Acids  (Separately  Determined) 

IN  Water  and  in  Olive  Oil  at  25^ 

(Boeseken  and  Watennan,  191X,  19x2.) 

The  solubilities  of  each  acid  in  water  and  in  olive  oil  was  separately  determined 
and  the  ratio  considered  to  correspond  to  the  distribution  coefficients  in  each 
case.    The  concentrations  of  the  dissolved  acids  are  not  given. 

...  -n  ^*     <  Solubility  in  Olive  Oil 

Acid  Ratio  of    o  1  u-i-^    •    «r  * — * 

Solubility  in  Water 

0  Toluic  Add  40.5 

m  21 

P      "        "  29. s 

100  gms.  95%  formic  acid  dissolve  2.09  gms.  0  toluic  acid  at  20.8^.  (Aachan,  xgxa-) 
Freezing-point  data  for  mixtures  of  0,  m,  p  and  a  toluic  acids  (each  separ- 
ately) and  sulfuric  acid  are  given  by  Kendall  and  Carpenter  (i9id).     Results  for 
mixtures  of  o,  m  and  a  acids  and  picric  acid  are  given  by  Kendall  (1916). 

TOLUmiNE  C«H4CHt.NH,. 

Solubility  in  Water. 

(Vaubd,  1895;  Lowenhen,  1898.) 

Gma.  Gms. 

^*  CBH4CHS.NH9  SoUd  ^o  CACHiNHs  Solid 

per  xooo  Phase.  '  per  xooo  Phase. 

Cms.  HsO.  Gms.  H|0. 

20  16.26  Liquid  ortbo T.        20'8  7.39  Pkim  T. 

20  0.15  OrthoT.  26.7  9.50  " 

20  6.54  P»xmT.  31.7  11. 42  * 

One  liter  sat.  solution  in  water  contains  ij  gms.  0  toluidine  at  25^. 

One  liter  sat.  solution  in  i  n  aq.  0  toluidme  hydrochloride,  contains  30  gms. 
o  toluidine  at  25^  ^  ^  (Sidgwick,  1910.) 

The  following  results  for  p  toluidine,  differing  considerably  from  the  above, 
are  given  by  ^^ker  (1890). 

t".  22°       30°       36.7°    44''       Sif  69^ 

Gms.  p  Toluidine  per  loo  Gms. 
Sat.  Sol.  in  Water  19.6    26.9    35.4    44.5    51.4    58.9 

Solubility  of  Para  Tolutoine  in  Ethyl  Alcohol. 

(Interpobited  &t»n  original  results  of  Speyexs,  1903.) 

Wt.  Mols.  per    Gms.  per  Wt.         Mols.  per     Gm«.  per 

t*.         of  X  cc.         xoo  lifok.    100  Gms.  t*.  of  x  cc.       xoo  Mols.     xoo  Gms. 

Solution.        CsHsOH.     CiHsOH.  Sdutioa.      CgHsOH.      CAGH. 

o  0.8885  20.72  48.1  20  0.9265  47.0  IIO.O 

5  0.B982  26.0  60.0  25  0.9360  56.0  132.0 

10  0.9080  32.0  74.0  30  0.9460  66.0  156.0 

15  0.9180  38.6  90. C 

100  gms.  pyridine  dissolve  126  gms.  p  toluidine  at  20^-25^.-  (Dehn,  19x7.) 

100  gms.  aq.  50%  pyridine  dissolve  96.1  gms.  p  toluidine  at  20^-25^  '* 

Distribution  of  Para  Toluidine  Between  Water  and  Carbon 

Tetrachloride. 

(Vaubd,  1903.) 

Gms.  f  Tohiidine               v^\»m^  «f  <;«iv*«f .                                  Gms.  C.H4(CH0NH,  p  in: 
W  Volumes  of  Solvents.  ^0  Uyer.       CCU  Laye^. 

I  200  CC.  HaO+ 100  cc.  ecu  o .  1406  o .  8594 

I  200  cc.  HaO+200  cc.  CCI4  0.0666  0.9334 


TOfcUIDINE  732 

DlSTKIBUnON  OF  O,  ffl  AND  p  TOLUIDINB  BBTWBBN  WaTBR  AND 

Bbnzbnb  at  25^. 

(Fanner  and  Warth,  1904-) 

Base.  Dirt.  Cocf.  ^^^' 

Cone.  inl%0 

oToIuidine  13.4 

m       "  19. I 

P       "  24.1 

Aceto  TOLUIDINE  p  CH.C«H«NH.CsHsO. 

S(x«UBiLiTY  IN  Mixtures  of  Alcohol  and  Water  at  25^ 

(HoUeman  and  Antusch,  X894.) 

Sp.  Gr.  Vr^i  cr      OtoA.  per         Sp.  Gr. 

o*  AlS^hS      100  gS.  of 

SoltttkiiB.  Alcobol.      Solvent.         Solistioos. 

08074  50     1.92     0.9306 

0.8276  45     I. 41     0.9380 

0.8440  40    096    0.9460 

0.8576        35   0.66   0.9544 

0.8685  25  0.31  0.9668 

0.8803  20  0.23  0.9725 

0.8904  15  0.16  0.9780 

0.9021  5  0.13  0.9903 

0.9115  o       0.12        0.9979 

0.9207 

See  remarks  under  a  acetnaphthalide,  p.  13. 

TBIPBENYLAMINB,  TRIPHKNTLPHOSPHINE,  etc. 

F.-pt.  data  are  given  by  Pascal  (1912)  for  the  following  mixtures: 

Triphenylamine  +  Triphenylarsine  Triphenylarsine  -}-  Triphenyl  Stibene 

Triphenylamine  +  Triphenylphosphine  Triphenylarsine  -j-  Triphenylbismuthine 
Triphenylarsine  -|-  Triphenylphosphine   Triphenylphosphine  +         " 

aand/3  TRITmOACETALDEHTDE,  (CHsCHS)s. 

a  and  /9  TRTTHIOBENZALDEHTDE,   (CHiCHS).. 

Solubility  of  each  (Determined  Separately)  in  Several  Solvents 

AT  25''. 

(Suyver,  1905.) 


,1-JJ^ 

Cms.  per 

100  Gms. 

Solvent. 

100 

10.18 

95 

10.79 

90 

10.62 

85 

9.62 

80 

8.43 

75 

7.04 

70 

5.81 

65 

4.39 

60 

359 

55 

2.69 

Cftlvwitf 

Gms.  perioe 

Gms.  Solvent. 

OOlVClA. 

a  (CH|CHS)s. 

9(CH.CHS),. 

a  (CtHiCHS),. 

»  (CACH5).. 

Ether 

15  58 

13-67 

1.09 

0.37 

Ethyl  Alcohol 

3-86 

3-97 

0.20 

0.04 

Methyl  Alcohol 

4.04 

3-89 

0.17 

0.04 

Acetone 

30.96 

18.31 

2.45 

1. 12 

Chloroform 

57-59 

51-22 

II. II 

0.20 

Carbon  Disulfide 

25  SO 

20.7s 

5.81 

0.22 

Benzene 

36.40 

36.98 

6.08 

0.014 

Ethyl  acetate 

17-52 

15-48 

2.05 

0.93 

Data  for  the  solidification  points  of  mixtures  of  a  and  fi  trithioacetaldehyde 
are  also  given.  Similar  data  for  mixtures  of  a  and  fi  trithiobenzaldehyde  could 
not  be  determined  on  account  of  decomposition  with  production  of  resins.  • 

TROPIC  ACID  \cL  Phenylhydracrylic  Acid)  f  and  /,  C«H».CH(CH,OH)COOH. 


100 
100 


gms.  sat.  solution  in  H2O  contain  1.975  gms.  of  the  %  acid  at  20**.  )  (Schloeabeix. 
gms.  sat.  solution  in  HiO  contain  2.408  gms.  of  the  /  acid  at  20*^.  )      190a) 


,  733  TURPENTINE 

TURPENTINE  OIL 

Solubility  in  Ethyl  Alcohol. 

(Vexes  and  Mouline,  1904,  1905-06.) 

Spirit  of  turpentine  and  absolute  alcohol  are  miscible  in  all  proportions  and  the 
mixture  may  be  cooled  to  a  very  low  temperature  without  ceasmg  to  be  homo-, 
geneous.  In  the  case  of  alcohol  containing  a  small  amount  of  water,  the  mixture, 
which  is  uniform  at  ordinary  temperature,  separates  into  two  layers  when  cooled. 
The  following  data  were  obtainea  for  mixtures  of  98  vol.  %  alcohol  ( =  0.96S  gm. 
CsHeOH  per  i  gm.  aq.  alcohol)  and  spirits  of  turpentine  and  for  mixtures  of  95 
vol.  %  alcohol  ( =  0.924  gm.  CiHeOH  per  i  gm.  aq.  alcohol)  and  spirits  of  tur- 
pentine. 

Results  for  98  Vol.  %  Alcohol.  Resuhs  for  95  Vol.  %  Alcohol. 

/  *  -^     f     '  *  '  \ 

4«   #        Cms.  98  Vol.  Ao  ^t  Cms.  98  Vol.        ^  ^  Cms.  95  Vol.        x«    «  Gms.  95  Vol. 

Si^.       %  Alcohol  si^  %  Alcohol  Sepal       %  ^Uol  g^        %  Alcohol 

^S:      P«r?«>Gnis.  ^  per  100  Gms.        ^  per  100  Gms.  ^'^^  per  100  Gms. 
Mixture.                            Mixture.                           Mixture.  Mixture. 

—  35.6  2.7         —20.9        32.9        +20.7  2.4  29.6        48.3 

—  23  4.8         —26.1        42.6  42.2  3.4  23.9        52.8 

—  20.9         9.5         —30  48.2  53  .    7.2  16.3        61.4 

—  18. 1     13.2      —45-3      58  53-1      10.2      -15. 5      76.6 

—  17.8     16  ~79-2      71.9  44  20.3      —24  81. 1 

—  18.8     24.4  37.2      30.6      —63  87.1 

Data  in  regard  to  the  sample  of  spirits  of  turpentine  which  was  used,  are  not 
given. 

X7RANYL  Potassium  BUTYRATE  UOs(C4H70s)i.KC4H70a. 

The  double  salt  is  decomposed  by  water  at  ordinary  temperatures  and  the  solu- 
tion gets  richer  in  uranyl  butyrate.  The  solubility  at  29.4°  in  water  containing 
KC4H70i  is  2.10  gms.  UOi(C4H70j)  -|-  0.38  gm.  KC4H7O1  per  100  gms.  solution. 
The  atomic  relation  being  i :  0.64.  (Rimbach,  1904.) 


URANYL  Ammonium  CARBONATE  U0,C0a.2(NH4)sC0i. 

Solubility  in  Water. 

(Giolitti  and  VecchiarelU,  1905.) 

A  large  excess  of  the  double  carbonate  was  agitated  with  water  at  constant 
temperature  and  the  clear  saturated  solutions  analyzed. 

Mol.  Ratio. 


f. 

u. 

CO,. 

NH,. 

18.6 

2.71 

1. 54 

0-79S 

36. s 

309 

2.29 

1. 188 

48.3 

303 

2.71 

I -35 

62 

•    ■    • 

3.17 

1.62 

873 

3.9s 

3  96 

2.027 

U      :      CO,       :       NH,. 
I  3.08  4.10 

I  4.01  5.35 

I  4.9s  6.35 

I        S-42        71S 

Theoretical  molecular  ratio  for  UOiCOi.2(NH4)jCOi  =  1:5:4. 

Thus  at  the  lower  temperature,  the  composition  of  the  dissolved  salt  is  very 
near  the  ratio  corresponding  to  the  formula. 

The  author  calculates  that  6.04  gms.  of  UOsC08.2(NH4)aCOs  are  contained  in 
too  gms.  of  the  sat.  solution  at  18.6°  (a  recalculation  from  the  U  value,  2.71,  in- 
dicates that  this  figure  should  be  5.26  gms.). 

URANTL  CHLORIDE  U0iCls.3H,O. 

100  gms.  HfO  dissolve  320  gms.  UOsCIi  at  i8^  (BCylius  and  Diets,  190Z.) 


X7BANYL  CHLORIDES 
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Solubility  of  Uranyl  Ammonium  Chloridb,  U.  Tbtra  Mbthtl  Ammonium 
Chloride,  U.  Tetra  Ethyl  Ammonium  Chloride,  U.  Caesium  Chloride,  U. 
Rubidium  Chloride,  and  U.  Potassium  Chloride  in  Water. 

(Rimbach,  i9Q4«) 
l«        Gms.  per  xoo  Gms.  Sftt.  SoL         Atomic  Rdation  in  SoL       S63d  Phase. 

.UQi:,.S9NH.:,.59a  !,^i£[:^ 


Fonnula  oi  Doubk 
Salt. 

UO1G1.1NH4Cl.3HaO 
U0kClt.iN(CHa)4Cl 

U0bCl|.2N(CiHi)4a 

UO,Clt.aCsa 
UQ|Cl,.2Rba.iHi0 

UQ|Cl|.2Ka.aH^ 

If 
fi 
(f 
« 
ff 
If 
«f 


XS 

39.8 
80.7 

37 -x 
80.7 

29  75 
34.8 

n-i 

X4.9 
17.5 
as 
4X.S 

;o 


4O.67U0b+3-5xNH«+x9X5Cl 


7X.S 
78. s 


19.85 
30.33 

Z5U>3 

15. 13 

33.ZZ 

37.X8 

30.66 

38.57 

33.71 

3736 

3S.OI 

3527 
34.18 

34x9 
33.55 
35.26 


+io.44Qf 

+XO.52CI1 

+  7.81CI, 

+  7.78CI, 

+23.5  Cs 

+x6.6  Rb 

+x9.xRb 

+X3.59CI 

+135x01 

+14.S0CI 

+15.36CI 

+IS.92CI 

+16.5601 

+X7.35g 

+17-449 

+x8.24a 


-4X.34* 
-4i.9x» 

-37.x5t 


+X3.8C1I 
+X5.8dl 
3.86K 

5.27K 
...  Jw 
7.39K 

•  •  .  xL 

9.38K 
9.95K 


xUOk 
xUO, 
xUOk 
xUOk 
lUOk 
lUOk 
lUOk 
zUOk 
xUOi 
lUOk 
zUOk 
xUQi 
xUOk 
xUQi 
xUQi 
lUQi 


4.03CI 
3.980 
3.970 
3.94CI 
3X>7Cs 

i.96Rb:3.9oO 
i.98Rb:  3>950 
0.69K 


3.000 

3.06O  :  X.06K 
3.96O  :  0.96K 
3.33O  :  X.33K 
3.44O  :  1.44K 
3.7x0  :  x.7zK 
3.85O  :  X.85K 
3960  :  X.96K 
3.95O  :  1.95K 


Double  salt 

fi 

f< 

M 
ff 
ff 


Tbe  double  salt 
is  decompoaed 
by     water     at 
temperatures 
below  6o«. 

Double  salt 

ff 


U0kO|.3N(CHa).O.  t  U0kOi.N(CaHi) 

I  -57-9  gms.  U0kOf.3RbOt. 


4O.  1  uo,qi.3Csa. 

-65.8  gms.  U0kOt.3RbOt. 


URANYL  Sodium  CHROBCATE  2(UOt)Cr04.Na,Cr04.ioHtO. 

100  gms.  sat.  aqueous  solution  contain  52*52  gms.  2(UOt)Cr04NasCr04  at  20*. 

(Rimbach,  1904.) 


URANYL  lODATE  UOt(IQi)t. 

Solubility  of  the  Different  Crystalline  Forms  in  Water  at  i8*. 

(Artmami,  X9Z3-X3.) 


Aniearsnce  of  Cxystals. 

UQ2(I08)a.HaO     Tj^e  I  warty,  later  prismatic  needles 

'^  Type  n  pyramids,  sphenoids 

UQ2(IOs)a.2H,0 


Gms.  UO^aO^ 
per  xoo  Gms.  Bfi, 

0.1049 
O.I214 
0.2044 


URANYL  NITRATE  U0i(N0s)s.6Hs0. 


Solubility  in  Water. 

CWasilieff,  X9Z0.) 


Gms.U0^(N0^ 
per  XOO  Gms. 

, 

Gms.UQiCNOi)t 

r. 

Solid  Phase. 

r. 

per  xoo  Gms. 

Solid  Phase. 

Sat.  Sol. 

Sat.  Sol. 

-  1.6 

10.83 

Ice 

—  2.2 

48.77  . 

VO^OdfJEBfi 

—    2.1 

12.24 

«f 

0 

49.46 

a 

-    2.9 

17.19 

ft 

5.5 

50.5s 

" 

-    4.4 

23-52 

M 

12.3 

52.88 

M 

-  6 

26.20 

f< 

21. 1 

55.98 

« 

-  7.9 

32.53 

<« 

25.6 

57.17 

M 

—  II. 2 

3709 

•< 

36.7 

61.27 

« 

-18. 1 

43  12 

"  +UQi(NQ,)«.6H/) 

45.2 

65.12 

U 

—  12. 1 

45-53 

UQi(NQ,)s.6H^ 

51.8 

67.76 

U 

100  gms 
100  cmf 

.  abs.  acetone  dissolve  1.5  gms. 

L  8c%  fllcohnl  dissnive  'Z.l  arm 

U0,(N0,),.6H/)  at  I2«. 

(deCQBliick,z90A) 

Data  for  tne  densities  of  uranyl  nitrate  solutions  in  water  and  other  solventt 
are  given  byde  Coninck  (1900). 


735 


X7BANYL  NITRATE 


Solubility  of  Uranyl  Nitrate  in  Ether. 

(Lebeau,  191 1.) 

When  a  large  excess  of  uranyl  nitrate  is  shaken  with  ether  at  7**,  two  liquid 
layers  are  formed.  The  ethereal  layer  contains  59  gms.  U0s(N0s)s  per  100  gms. 
of  solution  and  the  aqueous  layer  contains  62.5  gms.  per  100  ems.  of  solution.  An 
elevation  of  temperature  was  noted  when  ether  and  U0s(N0t)s.6Hs0  were  mixed 
at  room  temperature,  therefore,  indicating  that  solution  is  accompanied  by  com- 
bination ana  elimination  of  the  water  of  the  salt. 

URANYL  DOUBLE  NITRATES. 

Solubility  of  Uranyl  Ammonium  Nitrate  +  Uranyl  Nitrate;  U.  Caesium 
Nitrate  +  Caesium  Nitrate;  U.  Potassium  Nitrate  +  Potassium  Nitrate 
AND  U.  Rubidium  Nitrate  +  Rubidium  Nitrate  in  Water. 

(Rimboch,  1904.) 


Formula  of  Sah. 
UQ2(NOi),.NH4NOi 


« 


UQ2(N0«),.CsN0« 
U0i(N0»),.KN0i 


« 

it 
tt 
tt 
tt 


UQ2.(N0,),.RbN0i 

ti 


f. 

o.S 

24.9 

59 
80.7 

16 

o.S 

13 

25 

45 

59 
80.6 

25 
80 


Gms.  per  zoo  Gms.  Sat.  Solution. 


« 


It     __ 

tt 


tt       _ 


U0». 
29.71  +  2.92  NH4 

36.46  +  3.54 
44.37  +  2.90 

44.95  +  2.98 

31.39  +  6.59  Cs 
3r.98  +  i.72K 

33.40  +  2.72 
37.07+4.01 
42.18  +  5.16 

41.65  +  6.03 

43-71  +  6.38 
35.41 +4-65Rbt 

34.66  + II.  01  " 

aasNOfc.  t 


Total  Salt. 


68.95 

"  78.95 
=  55.4 


1UQ2 

tt 


tt  * 


tt       


=  64.82 


tt 
tt 


=  80.1 
=  59.60 
=  69.49 
+  x9.74NQ|. 


tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 


Atomic  Relation 
in  Solution. 

1.47  NH4: 3.47  NOi 

1.46     "    :3.46 

0.98    "    :2.98 

I  "    :3 

0.44  Cs 

2.37  NOi:o.37K 

2.57 
1.60 

2.84 

3 

3.01 

1.40 

3 


(( 
tt 
tt 
tt 
tt 
tt 
It 


tt 
tt 
tt 


:o.57" 
;  o.  76  " 

:o.84" 

:i       " 

:i.oi" 

:o.45  Rb 


1. 01 


(( 


URANYL  OXALATE  UO,.C,04.3HsO. 

100  gms.  HtO  dissolve  0.7401  gm.  UOiCs04.3HsO  at  25®. 


(Dittrich,  1899.) 


Equilibrium  in  the  System  Uranyl  Oxalate,  Ammonium  Oxalate 

AND  Water. 

(Colani,  19x7.) 

Results  at  1$"*.  Results  at  50®. 

Gms.  per  100  Gms.  Gms.  per  xoo  Gms. 

Sat.  Solution.  Solid  Phase.  Sat.  Solution.  Solid  Phase. 

UO^QO^.  (NHOjCjO^. 


tJOiQO*.  (NHOsCO^. 


0.47 
7.19 
8.78 
9.66 
O 


o  uOtdOiaHsO                        I 

2.14  "  +(NHJ,(UOa),(Cj04),.3HjO     5  •  II 

2 .  99  (NH4)a(UO,)(C,04),.2H^+  "       19  •  ^9 

6.43  "  +(NH|),C04.Hs0                  23.82 

3.69  (NHasCi04.HtO                   O 


O  UQ|.C,04.3Hj0 

1 .  36  "  +(NHO,(UOa),(C,04)i 

8.52  (NHJ,(UO,)(C,O0,+  " 

15-90  "  +(NH4),C,04.H,0 

9.36  (NHJ,C,04.Hi0 


Two  determinations  at  75^  are  also  given. 


Equilibrium  in  the  System  Uranyl  Oxalate,  Potassium  Oxalate 

AND  Water. 

(Colani,  Z9i6a.) 


Results  at  15^ 


Results  at  50* 


Solid  Phase. 


Gms.  per  100  Gms. 
Sat.  Solution. 

U0iC,04.     K,Ci04. 

0.47         O  U0,Ci04.3H|0 

1.34         0.42  "  +K,(UOOi(C^4)«-*H,0 

3.89         1.83  K,(U0,)(Ci04),.3*H,0+  " 

3.76          1.85  "  +K4(UO0j(CjO4),.xoH/) 

O.IO       24.30  KaC^4.H«0+ 

O              24.09  ZtCfiiMfi 


Solid  Phase. 


Gms.  per  xoo  Gms. 
Sat.  Solution. 

U0,P,04.   K«Cs0«. 

I               O  UObC|04.3H«0 

3.45        1 .  1 1  "  +Kt(U0,),(C,04)i-*H,0 

9.82        4.83  K,(U08)(Cj0,),+       « 

9 .  59        5 .  61  "  +K«(U0,),(C,04)».ioHj0 

1.22     32.65  K,C,04.H|0+         ** 

O            32.7s  K,Ci04.H^ 


USANYL  OXALATE 
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Solubility  of  Uranyl  Oxalate  in  Aqueous  Sodium  Oxalate  at  25* 

(Dittrich,  1899.) 

Cms.  U0k.CsO4.3H^ 

per  100  cc.  Sat. 

Solution. 

2.0125 


Gms.  NatQOi 

per  100  cc. 

Solution. 

0.6706 


0.33S3 
0.2235 


0.9867 
0.6059 


URANYL  Ammonium  PROPIONATE  2UOi(C,H<Os)s.NH4C|HiQi.2HsO . 

URANYL  Potassium  PROPIONATE  UO,(C,HiOt)s.KC>H»Ot. 

100  gms.  aq.  solution  contain  16.48  gms.  2UOi(CtHiOs)i.NH4CiH60t  at  29.8^. 

100  ^s.  aq.  solution  contain  2.362  gms.  UOs(CtH«Oi)s  +  0.82  gm.  KCtHcOs 

29.4  ,  atomic  relation,  i :  i  .29.  (Rimboch,  1904.) 


at 


URANYL  SULFATE  UOsS04.3HsO. 


Solubility 

IN  Several  Solvents. 

(de  Coninck,  1901, 1903.) 

Gms.  UO1SO4.- 

> 

Cms.  UQ|SO«.. 

Solvent 

r. 

jHsO  per  100 
Gms.  bolvent. 

Solvent. 

f. 

3!^  per  100 
Gms.  Solvent. 

Water 

13. 

2           18.9 

Cone.  HBr  (d=i.2i) 

12 

16.8 

Water 

IS- 

S        20.5 

Cone.  HNOi 

12 

9-1 

16.2%  Alcohol 

10 

12.3 

Cone.  H,S04  ((/=!. 138) 

13 

24- 3 

85%  Alcohol 

16 

2.6 

I  Vol.  HCl+i  Vol.  HNO, 

16 

18 

Cone.  HCl 

13 

30 

Seienic  Add  (^=1.4) 

IS 

27 

URANYL  Potassium  SULFATE  UO,S04.K,S04.2HsO. 

100  gms.  sat.  aq.  solution  contain  10.41  gms.  UO1SO4.KSSO4  at  25^  and  23.13 
gms.  at  70.5**.  (Rimbach.  1904.) 

Solubility  of  UQiSO4.2KjSO4.2H1O  +  UQiSO4.KjSO.2H1O  in  Water. 

^  Gms.  per  loo  Gms.  Solution.  Atomic  Relation  in  Sol.        Mol.  %  in  Solid  Phase. 


»  . 

up,.               K. 

SO4. 

1^0,.       K.             SO«.           Mono  Salt.     Di  Salt. 

14 

0.85          4.19 

S.71 

I  '  3S. 

75  :  18.88 

29            71 

so 

6.70          8.15 

12.37 

I  :     S- 

20  :    8.40 

76            24 

80 

14.29          8.54 

IS.  S3 

I  :    4. 

13"-    3-o6 

12            88 

URANIUM  SULFATE  (ous)  U(S04)j 

• 

Solubility 

IN  Water. 

(Giolitti  and  Bucci,  1905.) 

Gms.U(SO«)s 

Gms.U(S04), 

f. 

per  100  Gms. 
Sat.  Sol. 

Solid  Phase. 

f. 

per  xoo  Gms. 
Sat.  Sol. 

Solid  Phase. 

18 

10.17           1 

[J(SO«)a^H^ 

93 

63.2 

U(S0«>,.8H,Q 

25.6 

13-32 

11 

24 

9.8 

U(S(W,.4H|Q 

37 

19.98 

II 

37 

8.3 

II 

48.2 

28.72 

it 

48.2 

8.1  (7.8) 

fi 

62 

36.8 

II 

63 

7-3 

II 

The  determinations  were  made  with  difficulty  on  account  of  the  considerable  tend- 
ency towards  formation  of  basic  sulfate  and  simultaneous  clouding  of  the  solution. 

Approximate  Solubility  of  Uranium  Sulfate,  in  Aqueous  Solutions. 


Solvent. 


Water 

Dilute  HCl  (i :  4) 

Dilute  HNOs  (i :  4) 


f. 

II 

9 
10.5 


(de  Coninck,  1903.) 
Gms. 

K;t^  SoWeot. 

Solvent. 

23 . 2      Dilute  Selenie  Add  (i :  4) 

17.2      Dilute  H1SO4  (i :  4) 
18 . 2      Dilute  Alcohol  (i :  4) 


II. 4 
10 

II. 3 


Gms. 

U(SO4)».ai|0 

per  xoo  Gms. 

Solveot. 

21.7 

IS.6 
12.3 
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UBIA 


UBIA  CO(NHs)i. 

Solubility  in  Water  and  in  Alcohols. 

(Campetti,  zgoa;  Spcyen,  1902.) 

NoTB.  —  Speyer's  original  results  are  in  terms  of  Mols.  CO(NHs)i  per  100  mola. 
HfO  at  irr^^iuar  temperatures. 

In  Water.  In  Methyl  Alcohol.  In  Ethjd  Alcohol. 


1 

Gms. 

Gms. 

A  e          Wt.  of  Z  CC. 

Gms.  CO(im2h  per 

Wt.ofzcc.      CO(NH2)j 

Wt.  of  z  cc. 

CO(NHOs 

*  '         Solution. 

100  C 

vms.  HaU. 

Solution,     per  zoo  Gmi 
CHsOH. 

t.    Solution. 

per  zoo  Gms 

• 

.CzHsOH. 

0            X.12I 

55 -9 

■     •    ■ 

0.861           13.8 

0.8213 

1        2.5 

10            1 .  134 

66.0 

85- 

o(C) 

0.863           16.0 

0.814 

35 

30            I • 146 

79  0 

108. 

2(C) 

0.869           20.0 

0.809 

50 

30            1.156 

93  0 

0.876           24.0 

0.806 

6.5 

40            I -165 

106.0 

0.890          30.0 

0.804 

8.5 

SO        I -173 

120.0 

0.908           37.0 

0.803 

10.5 

60        I. 180 

132.0 

0.928           47.0 

■    •    • 

13  0 

70        1 .  187 

145  0 

•    •    •                              •    ■    • 

•    •    • 

17  S 

100  gms.  abs.  methyl  alcohol  dutsolyc 

5  2i.8gms.  CO(NHi) 

1  at  19.5*. 

ioogms.abs.  ethyl  aicohol  dissolve  5.06  gms.  CO(NHs)sat  19.5°.      (de  Bruyn,  1903.) 

Solubility  of  \ 

LJrba  in  Alcohols. 

1 

(Timofdew,  1894.) 

r^ms.  CO(NU,)t 

Gms. 

COCNH.), 

Almhol. 

f. 

per  zoo  Gms. 

Alcohol. 

t".        per  zoo  Gms. 

Solvent. 

Solvent. 

Methyl  Alcohol 

—  12 

II 

Isopropyl  Alcohol 

19.4 

5.76 

tt 

0 

14.2 

it 

20 

6.17 

ct 

19 

20.9 

it 

81 

23.46 

tc 

40 

36.4 

Isobutyl  Alcohol 

0 

1. 01 

it 

62 

66.6 

it 

19 

1-65 

ii 

71 

107.4 

it. 

41 

3.12 

Ethyl  Alcohol 

-  9 

2.69 

a 

60 

4.40 

u 

0 

3.26 

ii 

80 

6.34 

ii 

18 

5 

a 

98 

10 

ii 

41 

9.45 

Isoamyl  Alcohol 

20 

1. 18 

ii 

60 

16.3 

« 

60 

3.41 

ii 

81 

30.8 

li 

80 

4.88 

Propyl  Alcohol 

0 

1.65 

it 

83 

5.24 

ti 

20 

2.56 

it 

98 

6.15 

a 

40 

5. 12 

Capryl  Alcohol 

19.4 

0.56 

it 

60 

7.72 

it 

98 

2 

it 

80 

12.28 

AUy  Alcohol 

19.4 

9-37 

ii 

98 

18. < 

36 

Solubility  of  Urea  in  Ethyl  Acetate  containing  Small  Amounts 

OF  Water  at  25®. 

(Lewis  and  Burrows,  1912.) 


Gms.  HiO  per  zoo 
Gms.  Solvent. 
(Ethyl  AceUte+H^). 
O 

0.652 

1. 112 

1.638 

*  A  second  liquid  phase 


(3ms.  Uiea 

per  zoo  (3ms. 

Sat.  Sol. 

0.080 
0.148 
0.198 
0.296 


Gms.  Hipper 

zoo  Gms.  Solvent. 

(Ethyl  AceUte+H/3). 

1.677 
2.006 

2.138 
3-234 


Gms.  Urea 

per  zoo  Gms. 

Sat.  Sol. 

0.308 

0.328* 

0.342 

o.343t 


t  A  seoond  liquid  phase  coold  be  distinguished* 
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SOLUBILITT  OF  UrEA  IN  EtHYL  EtBBR. 
(Gortner,  1914') 

When  0.3255  gm.  urea  was  extracted  in  a  Soxhlet  apparatus  with  anhydrous 
ether  for  48  hours,  the  extract  was  found  to  contain  0.072  gm.  urea.  An  approxi- 
mate estimate,  based  on  the  volume  of  liquid  and  the  number  of  siphonings  per 
hour  indicates  a  solubility  of  0.0004  S^*  urea  per  100  cc.  of  ether. 

100  gms.  glycerol  dissolve  about  50  gms.  urea  at  15^. 

100  gms.  pyridine  dissolve  0.96  gm.  urea  at  20-25*^.  (Dehn,  1917.) 

100  gms.  aq.  50%  pyridine  dissolve  21.53  gms.  urea  at  20-25^. 


Diphenyl  UREA. 

100  gms.  HfO  dissolve  0.015  ff^'  diphenyl  urea  (sym  or  uns.?)  at  20-25^. 

"       pyridine  dissolve  6.85  gms.  diphenyl  urea  (sym  or  uns.?)  at  20-25^. 

"       aq.  50%  pyridine  dissolve  5.3  gms.  diphenyl  urea  (sym  or  uns.?)  at 
20-25^  (Delin,  1917-) 


ThioUBlA  NHs.CS.NH,. 

100  gms.  HfO  dissolve  9.1  gms.  thiourea  at  20-25^ 
"       pyridine  dissolve  12.5  gms.  thiourea  at  20-25^. 
"       aq.  50%  pyridine  dissolve  41.2  gms.  thiourea  at  20-25^ 


(DdiB,  1917.) 


Allyl  ThioUBlA  (Thiosinamine)  NH,.CS.NH.C,H,. 

100  cc.  HfO  dissolve  about  5.9  gms.  NHs.CS.NH.CtHi  at  15-20^ 

100  cc.  90%  alcohol  dissolve  about  50  gms.  NHs.CS.NH. CsHi  at  15-20^. 

(Squire  uid  Caines,  1905.) 

Phenyl  ThioUBlA  (Phenyl  thiocarbamide)  CS.NHs.NHC:«H». 

Solubility  in  Water. 

(Rothmund,  1900;  Bilti,  1903;  HoUman  and  Antusch,  1894;  Bogdan,  1902-03.) 

One  liter  aq.  solution  contains  2.12  gms.  CS(NHs).NHCcH«  at  20**  (B.),  (R.) 
and  2.4  gms.  at  25^.  (H.  and  A.)-     Bogdan  gives  2.547  gms.  at  25^ 


Solubility  of  Phenyl  Thiourea  at  25^  in  Aqueous  Solutions  of. 


Potassium  Nitrate 

• 

Sodium  Nitrate. 

(Bogdan,  z9oa-Q3.) 

(Bogdan,  i9ot-Q3-) 

Gmn.  Mols. 

Gms.  pel 

t 

Gms.  Mols. 

Gms. 

PW    _ 

KNOsper 

zooo  Gms.  HaO. 

NaNOiper 

xooo  Gms. 

HaO. 

xooo  (kns.  HsO. 

1000  Gms. 

KNOs. 

JmCeiu. 

NaNC%. 

CSCNHi) 
NHCOla 

I.04S 

105.7 

a. 38 

1.024 

87.14 

2.26 

0.5123 

51.84 

a. 48 

0.5065 

43.10 

2.46 

0.2026 

20.50 

2-54 

0.2031 

17.28 

2'5I 

0.1007 

10.19 

2.56 

0.0986 

8-39 

2-53 

0  .0503 

509 

a-SS 

0.0540 

4.59 

2.54 

00333 

3  36 

a  55 

0.0335 

2.84 

a  54 

Sqlubilitt 


739  Phenyl  ThioUBEA 

OF  Phbntl  TmousBA  IN  Aqueous  Salt  Solxttions  at  20**. 

(BOtz,  1903;  Rothmund,  1900.) 


Silt  Sohitkn. 

Aqueous  Salt  Solution  of  C 

oncentiation: 

B«   Vk 

O.X25  Normal 

0.9S  Nonnal 

0.5  Nonnal. 

I  Normal 

Cms. 

MOHmoh.     Gmii.     Millifnnh.    Cms. 

Millimols. 

Gms. 

iAlCl, 

"95 

1.97 

12.82     1.96    : 

ta.03    ^-^3 

10.69 

1. 61 

^fH;^o, 

14. 

17 

215 

14 

4      2.21     : 

[4.53    2.22 

14.91 

2.27 

i(NlUSO« 

13 

SI 

2.05 

12. 

84    I .96    : 

[I. 

78      1.79 

9.98 

I   52 

PaCl, 

13 

.12 

1.99 

12. 

92     1.97     : 

[2. 

.22      1.86 

10.44 

1-59 

iBa(NO.), 

13 

98 

213 

13 

98    2.13     ] 

t3 

90      2.12 

.  •  • 

•  .  • 

CsNO, 

14. 

S3 

2.21 

14. 

90    2.27     ] 

tS- 

23    2-33 

•  •  • 

•  •  • 

LiNO, 

13 

.96 

2.13 

13 

96     2.13     : 

C3 

93    2.12 

13-73 

3.10 

iMgSO. 

13 

.40 

2.04 

12 

78     1.9s     ] 

[I. 

S4    1.7s 

9-43 

1-43 

KCAOj 

13 

.40 

2.04 

12 

95     1.97    : 

[2. 

14    1.85 

10.74 

1.63 

KBr 

13 

•SO 

2.05 

13 

3S    2 .04    : 

[2. 

.80    1.9s 

11.76 

1.79 

KCIO, 

13 

.86 

2. II 

13 

60    2.06     : 

^3- 

.12     1.99 

«      •     • 

•    •    m 

KCl 

13 

40 

2.04 

12. 

73     1-94    ^ 

[2. 

19    i-^S 

10.54 

1.60 

Kl 

14 

.12 

2IS 

14. 

48    2.21     ] 

C4 

31    2.18 

14.60 

2.23 

KNO, 

13 

.89 

2.12 

13 

85    2. II     ] 

f3 

S^       2 .05 

12.82 

1.96 

ZNO, 

14 

•S2 

2.21 

14. 

65     2.23     ] 

f3 

80      2.  II 

12.51 

1.92 

JK^O, 

13 

•2S 

2.03 

12. 

.49    I  -91     ^ 

[I. 

II       1.69 

8-73 

I  33 

RbNO, 

14 

.22 

2.16 

14 

.44     2.19     : 

[4. 

39    2.18 

14.22 

2.17 

iNa,CO, 

13 

.29 

2.04 

12. 

52     1.91     ^ 

ti. 

05     1.68 

8.58 

1.32 

NaClO, 

13 

•75 

2.09 

13 

65     2 .08     : 

C3 

07     I .98 

12.21 

1.86 

NaClO^ 

14 

•IS 

2-15 

14 

05     2.14     : 

t3 

58    2 .06 

12.56 

1.92 

NaCl 

13 

.28 

2.02 

12. 

83     19s     ' 

ci. 

.90    I. 81 

10.02 

1.52 

Nal 

13 

.98 

2.13 

14 

07     2.14     : 

14 

.29    2.18 

13.96 

2.13 

NaNO, 

13 

94 

2.12 

13 

77     2.10 

t3 

32     2 .04 

12.57 

1 .92 

NaNO, 

14 

34 

2.18 

13 

82     2. 1 1     ; 

t3 

.06     1.98 

11.52 

I -75 

JNa^O« 

13 

.19 

2.00 

12 

•3S     1-87 

[O 

.85     1.63 

8.30 

1.27 

Solubility  of  Phenyl  Thiourea  in  Ethyl  Alcohol  Solutions  of 

Several  Salts  at  28*". 


Salt. 

None 

LiCl 

it 

it 
CaCl. 

II 
tt 
tt 
it 


NormalUy 

of  Salt 

in 

CsHiOH. 

(pure  QHdOH) 

0.168 

0-337 
0.673 

1-346 
0.061 
0.122 
0.244 
0.487 

0.97s 


(Thocin,  19x5.) 


Mob. 

NH,.CS.NHCA 

per  100  Gms. 

Sat.  Sol. 

0.2065 
0.2274 
0.2360 
0.2440 

o . 2494 

0.2I0I 
0.2135 
0.2194 
0.2279 
0.2372 


Salt. 

Nal 

a 
tt 
tt 
tt 

NaBr 

tt 
tt 
It 


Normality 
of  Salt 

in 
QHiOH. 

0.043 

0.086 

0.172 

0.343 
0.685 

0.022 

0.043 

0.086 

0.172 


Mob. 

NH«.CS.NH.CA 

per  xoo  Gms. 

Sat.  Sol. 

0.2102 

0.2148 

0.2198 

0.2271 

0.2359 

0.2098 

0.2194 

0.2165 

0.2257 


Phenyl  ThioUBEA 


740 


Solubility  of  Phenyl  Thiourea  in  Mixtures  of  Ethyl  Alcohol 

AND  Water  at  25*. 


GlDf. 

Gms. 

Vol. 
per  cent 
Aknhfli. 

CSQWi 
NHC^ 

Sp.  Gr. 

Vol. 
percent 

csnm^ 

NHCiHi 

Sp.Gr. 
of 

per  100  Gnu. 

SoltttkoB. 

Alcohol. 

per  zoo  Gms. 

Solutians. 

Solvent. 

Solvent. 

TOO 

3   59 

•    «    • 

65 

340 

0.9018 

95 

4.44 

0.8200 

60 

2.80 

0.9128 

90 

4.69 

0.8389 

so 

1.87 

0.9317 

85 

4.99 

0.8544 

40 

113 

09486 

80 

470 

0.8679 

as 

0.56 

0.9679 

75 

4 -45 

0.8810 

»5 

0.38 

0.9788 

70 

3  92 

0.8915 

0 

0.24 

0.9979 

See  remarks  under  a  acetnaphthalide,  p.  13. 


S(h.ubility  of  Phenyl  Thiourea  in  Aqueous  Solutions  of  Propyl 

AND  of  Ethyl  Alcohol  at  25^. 

(Bogdan,  1903-03.) 


In  Aq.  Propyl  Alcohol. 

Gms.  per  xooo  Gms.  HjO 


G.  Mob. 

QHrOHper 

xooo  Gma. 

HaO. 


CbHrOH. 


^^ 


1.035  62.10 

0*5448  32.688 

0.1059  6.354 

005526  3,316 

0.04854  2.912 

In  Propyl  Alcohol  at  o**. 

1. 000  60.06  1. 21 

o.ioo  6.01  I -047 


NH( 

3  587 
3  "4 
2.643 

2-599 
2.586 


In  Aq.  Ethyl  AkohoL 

Gms.  per  looo  Gms.HjO 


G.  Mols. 
CsHiOH  _ 
xooo  Gms. 
HsO. 

I.IOIO 

0.5355 
0.1094 

0-05018 

0.03271 


CtHiOH. 

49.60 
24.12 

4  932 

2.26 

1-473 


cs 

NH 


3  193 
2.931 

2.629 

2.589 
2-577 


SCH^UBILITY 


OF  Phenyl  Thiourea  in  Aqueous  Solutions  of  Acetone, 
MANNrroL,  Cane  Sugar,  Dextrose,  and  Urea. 

(Bogdan,  1902-03.) 


AineoQS 
Non£lectro- 

t*. 

Gms.  per  xooo  Gms. 
H,0 

Aqueoos 

Non£lectro- 

lyte. 

%\ 

Gms.  per  looo  Gms. 
HfO. 

l]rte. 

Nan  Elec- 
trolyte. 

CS(NH») 
NH.(^ 

Koo  Elec- 
trolyte. 

CS<NHi: 
NHC^ 

(CH,),CO 

25 

7.478 

2.667 

C.H„0, 

25 

180.40 

3.042 

^^ 

ii 

2.513 

2.579 

it 

90.46 

2. S3 

11 

tl 

1.908 

2-573 

it 

29.29 

2.69 

CA(OH), 

<( 

182. II 

3  04 

a 

te 

18.01 

2.654 

<( 

u 

91.05 

2.78 

it 

9-554 

2.603 

CuHjjOn 

as 

338.6 

3-457 

CO(NH,), 

63.08 

3  306 

It 

ii 

170.4 

3  015 

it 

29 -93 

2.892 

u 

it 

34  36 

2.634 

tt 

6.132 

2.618 

it 

it 

• 

18.28 

2.596 

U 

4.942 

2.605 

H 

ii 

10.09 

2.572 

n 

2.009 

2.572 

H 

0 

342 . 18 

Z.420 

*t 

0 

60.11 

1. 310 

M 

U 

34-22 

1.044 

u 

€€ 

6.01 

1.048 

741  UBEIDE 

UBBIDE  or  GLUCOSE  CH,OH.(CHOH)4.CH  :  N.CO.NH,. 

loo  gms.  absolute  ethyl  alcohol  dissolve  0.04  gm.  ureide  of  glucose  at  25^ 

85.6%         "  "       0.73    "  '^ 
1                  II  <i 

(Scfaoorl,  1903^ 


methyl  alcohol 


0.22 


UBETHAN  (Ethyl  Carbamate)  NHs.COs.CsHi.    (See  also  p.  296.) 

Solubility  of  Urethan  in  Several  Solvents. 

(SpeyezB,  1902.) 

Interpolated  and  calculated  from  the  original  results  which  are  given  in  terms 
of  molecules  urethan  per  100  mols.  solvent. 


o 
10 

IS 
20 

30 
40 


o 
10 

IS 
20 

2S 

30 
40 


o 
10 

IS 
20 

2S 
30 
40 


Solubility  in  Water. 


Wt.of 
X  cc. 
Sola- 
tioa. 


023 

033 
042 

060 

073 
1.078 

1.065 


Mob. 
CO(NHa) 
OCsH^per 
100  Mols. 

HiO. 

3.61 
6.0 
15.0 

31  o 

50.0 
65.0 
77.0 


Gms 
CO(NHt) 
OCaHsper 
100  Gms. 

HiO. 

17.8 
29.7 
74.2 

153-3 

247-3 
321 -4 
380.7 


Solubility  in  Ethyl  Alcohol. 


Wt.of 
X  cc. 
Soiu- 
tioQ. 

0.8914 

0.930 
0.950 

0.968 

0.985 

1 .001 

I  035 


Mob. 
CO(NHi) 
OCsHsper 
zoo  M(»s. 
CsHiOH. 

23  91 
36  O 

43  o 
50.0 

59  o 

70.0 

88.0 


Gms. 
CO(NHi) 
OCzHsper 
xoo  Gms. 
CsHsOH. 

46.26 
69.6 
89.2 
96.7 
114. 1 

'   135-4 
170.2 


Solubility  in  Chloroform. 


Wt.of 
X  cc. 
Solu- 
tion. 

I  404 
1.340 

1 .280 
1.240 
1.203 
1. 125 


Mols. 

CO(NH,) 

OC&per 

xoo  Mols. 

CHCls. 

27.56 

41 
46 

S3 
60 

67 
80 


Gms. 
CO(NHt) 
OCA  per 
xoo  Gins. 

CHOt. 

20.6 

30.6 
34-4 

39-6 

44.8 

50.0 
59-7 


Solubility  in  Methyl  Alcohol. 


r 

Wt.of 
X  cc. 
Solu- 
tioQ. 

0.956 
0.977 

0.989 
1 .000 

1. 013 

1 .024 

1.045 


Mob. 
CO(NHa) 
OCA  per 
zoo  Moils. 
CHsOH. 

31-18 


41 
47 
54 
62 

72 
89 


o 

5 

5 

5 
o 

o 


Cms. 
COQ^ 
OCA  per 
XOO  Gms. 
CHsOH. 

86.76 
114. 1 
132.1 

151-7 

173-9 
200.3 

247-7 


Solubility  in  Propyl  Alcohol. 


Wt.of 
z  cc. 
Sdu- 
tioQ. 

0.880 
0.906 
0.923 
0.942 
0.963 
0.983 
1.025 


Mols. 
COQSBi) 
OCA  per 
zoo  Mols. 
CAOH. 

19.48 

31.0 

40.0 

51.0 

60.0 

68.0 

85.0 


Gms. 
COQ^ 
OCA  per 
xoo  Gms. 
CeHrOH. 

28.9 
46.0 

59-3 

75-7 
89.0 

100.9 

126. 1 


Solubility  in  Toluene. 


Wt.of 
z  cc. 

Solu- 
tion. 

0.887 
0.874 
0.875 
0.883 
0.902 
0.927 

0-995 


Mols. 
COCNH,) 
OCA  per 
zoo  Mols. 
CeHfiCHt. 

1.77 

10. 0 

16.0 
25.0 
440 
85.0 


Gms. 
COCNHt) 
OCsH  per 

xoo  GlQS. 

CsHsCHf. 
1.71 

4.84 

9.68 

15-48 
24.18 

42.58 

82.24 


100 


MMs,  gms.  sat.  solution  in  liquid  COt  contain  4  gms.  urethan  at  the  critical  tem- 
perature, 23.5**;  at  30.5^  the  mixture  separates  with  two  layers.    (BOchner,  X90S-06.) 

100  gms.  pyridine  dissolve  21.32  gms.  urethan  at  20-25^.  (Dehn,  19x7.) 

100  gms.  aq.  50%  pyridine  dissolve  loi.i  gms.  urethan  at  20-25^.  " 


r. 

periooGms. 
B«0. 

•  ■  • 

roW 

0.526 
0.143 

20 

0.040 

20 

•  •  • 

0.032 
0.008 

•  •  • 

0.021 

20 

0.410 

20 

O.04Z 

UBITHAN  742 

Solubility  op  Urbthan  Derivativbs  in  Watbr. 

(Odftira,  igxsO 

Name.  Fonnula. 

Detonal  (Diethyl  Aceturethan)  (CiH^sCH.CO.NH.CO.OCsHi 

Epronal  (Ethylpropyl  Aceturethan)  (CVHi)(CtH7)CH.C0.NH.C0.0CsHg 

Dipronal  (Dipiopyl  Aceturethan)  (C|H7)CH.C0.NH.C0.0CJIi 

Piobnal  (Piopylbutyl  Aceturethan)  (QH7)(C4H«)CH.CO.NH.CO.OCiHi 

Dibnal  (Dibutyl  Aceturethan)  (C«H«)iCH.CO.NH.CO.OC|H| 

Oenanthyl  Urethan  CH|TCHi).CO.NH.CO.OCA 

n  Isoamyl  Urethan  (C|H|)iCH.NH.CX).OC|Hc 

a  Bromethyl  Propyl  Aceturea  (CVHi)(C»H7)CBr.C0.NH.00J^ 


Distribution  of  Urethan  Derivativbs  between  Water  and  Olive  Oil. 

Gms.  Cmpd.  per    jy^  ILaldo 

Name.  Fonnula.  t*.       *  *    '        >    ^^^''^^•^ 

^0     OUveOa    ran-      ' 
Layer.     Layer.      ^'^^*® 

Ethyl  Urethan  NHiCXX)C|Hf  ord.  4.52  0.615  0.136(1) 

MeUiyl  Urethan  NHsCOOCHi  ord.  7.50  0.275  0.037(1) 

Aceturethan  CHtC0NH.C00CiHi  17-20  2.94  0.389  0.132(2) 

Epronal  (CiH^(CiHt)CH.CO.NH.CX).OCiHi      ''  0.076  0.257  3.3(2) 

Detonal  (CA).CH.CO.NH.CO.OC»         "     j^]^^*    l'^    J:fg 

Veronal  (diethylbar- 1  c»(NHOQ).C.(CW.  "     J^'S   ""^   ""^'l 

bituncaad)  J  «-^'v"•»^-v»^'-v^-l=^/l  (o.j68   0.032    0.12(2) 

(i)  Baoin,  1S99;  H.  voo  Meyer,  1909.  (a)  Odaia,  191s. 

I 

URIC  ACID  CiH4N40|. 

Solubility  in  Water. 

(Blares  and  Deniges,  1887;  at  15*  Magnier,  1875.) 


••. 

Gms.  CiH^4Qt- 
per  xoo  Gms. 

f. 

Cms.  CtHM^Oa 
per  xoo  Gins. 

t*. 

Gms.  CiH«N«Osi 
per  xoo  Gmi. 

HsO. 

HaO. 

HflO. 

0 

0.002     ' 

30 

00088 

70 

00305 

10 

0.0037 

40 

0-OI22 

80 

0.0390 

IS 

0.0053 

SO 

0.0170 

90 

0.0498 

ao 

0.006 

60 

00230 

100 

0.0625 

One  liter  of  very  carefully  purified  COi  free  water  dissolves  0.0253  gm.  uric 
acid  at  18**.  Constant  agitation  and  temperature  were  employed.  With  finely 
divided  uric  acid,  saturation  was  reached  after  one  hour.  The  amount  dissolved 
was  determined  by  the  difference  in  weight  between  the  amount  of  sample  taken 
and  that  remaining  undissolved.  (His,  Jr.  and  Paul,  2900) 

One  liter  of  pure  COi  free  water  dissolves  0.0649  S™;  uric  acid  at  37^.    The 

amount  dissolved  was  determined  by  difference  and  only  20-25  minutes  agitation 

allowed  for  saturation.     It  is  stated  that  on  long  contact  with  water,  the  uric 

acid  breaks  down  and  the  solubility  and  conductivity  increase  directly  with  time. 

(Gudseit.  i909<) 

One  liter  of  water  dissolves  0.0645  gm.  uric  acid  at  37^.    (Bechhold  and  Zie^*  x9to^ 
One  liter  of  serum  dissolves  0.9  gm.  uric  acid  at  37^  " 


743 

u&ic  Acm 

Solubility  op 

Uwc  Acid  in  Aqueous  Solutions  of 

(His,  Jr.  and  Paul.  1900.) 

Acid  at  i8*. 

Acid. 

CoDcentzation  of  Aq.  Add. 
Konnality.                   Per  cent. 

Cms.  Uric  Add 

per  1000  cc. 

Sat  Sol. 

Hydrochloric 
Sulfuric 

I 

3-7S 
6.24 

I 

3 -65 
13.69 

22.77 
4-9 

0.0236 
0.0263 
0037s 
0.0227 

3-2 
6.4 

15-67 
31.34 

0.0205 
0.0183 

Additional  data  for  the  solubility  of  uric  acid  in  aqueous  sulfuric  acid  are  given 
by  Tafel  (1901).  A  saturated  solution  of  crystallized  uric  acid  in  80  wt.  per  cent 
aqu&^us  H1SO4  was  prepared  by  warming  to  about  120*^  and  allowing  to  stand. 
Portions  of  the  clear  solution  were  diluted  with  increasing  amounts  01  water  and 
the  mixtures  allowed  to  stand  many  days  in  closed  flasks  which  were  frequently 
shaken.  The  precipitated  uric  acid  was  then  filtered  off  and  weighed  and  the 
amount  remaining  m  solution  calculated  by  difference.  The  following  results 
were  obtained. 

Wt.  %  of  aq.  HjS04  72.5    70. S    68       66.5    62.5    59.5 

Gms.  uric  add  per  100  gms. 
aq.  I]^S04  6.45    3.85    1.60    0.64    0.35    0.312 

An  approximate  determination  of  the  solubility  of  uric  acid  in  alcohol  by  ex- 
traction in  a  Soxhlet  apparatus,  gave  0.00008  gms.  per  100  cc.  A  similar  determi- 
nation with  ether  as  solvent,  gave  negative  results.  (Gortner,  1914.) 
100  ems.  95%  formic  acid  dissolve  0.04  gm.  uric  acid  at  20^.  (Aachan.  19x3.) 
pyridine  dissolve  0.21  gm.  uric  acid  at  20-25**.  (Dehn,  1917.) 
"       aq.  50%  pyridine  dissolve  0.75  gms.  uric  acid  at  20-25®.  " 


VALERIC  ACm  n  CHi(CHt)sC(X)H  (»  Propyl  Acetic  Acid). 

When  valeric  acid  is  shaken  with  water  at  16'',  two  layers  are  formed. 
100  gms.  of  the  aqueous  layer  contain  3.4  gms.  CHt(CHt)sCC)OH. 
100  gms.  of  the  acid  layer  contain  90.4  gms.  CHt(CHs)tCC)OH. 

fLieben  and  Roaai,  1871.) 


Distribution  of  Valeric  Acm  between  Benzene  and  95.8%  Sulfuric 

Acid. 

(Gurwitsch,  19x4.) 

The  mixtures  were  made  at  o®  and  brought  to  equilibrium  by  shaking  for  5 
minutes  at  i8^  and  allowing  to  stand  over  night. 

'  Gms.  Valeric  Add  per  xoo  Gms.  Gms.  Valeric  Add  per  xoo  Gms. 


Bemene  Layer. 

HfSOf  Layer. 

7.60 

46.4 

4.78 

44.8 

3  64 

43. S 

2.61 

41.4 

1.62 

39. S 

1.48 

38.1 

:  Benzene  Layer. 

HsS04  Layer. 

I 

36.7 

0.58 

35-2 

0.29 

32.7 

0.20 

30.7 

0.04 

26.1 

0.007 

23.8 

The  coefficient  of  distribution  of  isovaleric  acid  between  benzene  and  water  at 
room  temperature  is,  cone,  in  CcHe  -r  cone,  in HsO  »  2.744.  (Ki°s  ^'^  Narracott.  1909) 


VALEEAMIDE8 


744 


Distribution  of  Valbramidbs  between  Watbk  and  Olive  Oil 

(Hamas,  1903.) 


Amide. 


Fonnula. 


Cms.  Cmpd.  per 
per  100  cc. 


Valeramide 

Valerethylamide 

VaJerdiethylamide 


CH8(CH2),CONH2 
CH8(CH,)8CONH(C2H5) 

CH8(CH2)sCON(CaHB)2 
Valerdimethylamide    CH8(CH2)8CON(CHb)2 
Lactdiethylamide        CH,CHOHCON(C,Hb)j 


Water 
Layer. 

0.769 
1.029 
0.231 
O.QII 
1 .  256 


OUve  Ofl 
Layer. 

0.241 
0.261 

1-339 

0.379 
0.194 


AT   15". 


Ratio 

CODC.^O 

0.313 
0.254 

S-797 
0.416 

0.154 


VANILLIN  CeH,.CHO.OCH,.OH,  1.3.4. 

100  gms.  HsO  dissolve  i  gm.  vanillin  at  20-25''. 

100  gms.  pyridine  dissolve  316  gms.  vanillin  at  20-25' 


(Defan,  19x7.) 

M 


Distribution  of  Vanillin  between  Water  and  Ether  at  25^ 

(Marden,  1914.) 
Gms.  Vanillin  per  100  cc. 
HiO  Layer.        *" 


Di8t.Coef. 

0.108 
O.IIO 
O.IQ4 


Ether  Layer. 
0.0164  0.1294 

0.0242  0.1854 

0.0403  0.3310 

Fusion-point  data  for  mixtures  of  vanillin  and  orthovanillin  are  eiven  by 
Noelting  (19 10).  Qualitative  solubilities  of  orthovanillin  in  a  number  of  solvents 
are  also  reported.  Data  for  the  sintering,  melting  and  clear  liquid  points  for 
mixtures  ot  vanillin  and  an  extensive  series  of  compounds  are  given  by  Lehmann 
(1914). 

VIRATRINE  CnHuNOii. 

Solubility  in  Several  Solvents. 


Solvent. 


r. 

Gms.  Veratrine 

per  100  Gms. 

Solvent. 

Authority. 

25 

0.057 

(U.  S.  P.  vm.) 

20 

O.II4 

(Zalai,  19x0.) 

ord. 

6 

(Baroni  &  Bariinetto,  19x1.) 

20 

37 

(Scbdtz.  X9ia.) 

20 
20 

17s 
83 

«< 

20 

271 

M 

20 

1-39 

(Zalai,  I9xa) 

Water 
Water 

3%  HaBQs  in  Aq. 
50%  Glycerol 
Aniline 
Pyridine 
Piperidine 
Diethylamine 
Oil  of  Sesame 


VERATBOLE  C«H4(0CHi)s. 

F.-pt.  data  for  mixtures  of  veratrole  and  p  xylene  are  given  by  Paterno  and 
Ampola  (1897). 

VERONAL  (DiethylbarbituricAcid)CO<(NHCO),>C(C,Hi)i.  See  also  p.  742. 

100  cc.  HiO  dissolve  0.625  8^-  veronal  at  15-20®.  (Squixe  &  Caines.  1905.) 

100  cc.  90%  alcohol  dissolve  11.7  gms.  veronal  at  15-20**. 
100  cc.  ether  dissolve  8.7  gms.  veronal  at  15-20**. 


t« 


VESUVIN. 

100  gms.  water  dissolve   8.5  gms.  vesuvin  at  20-25**. 

^       pyridine  "       ii.i 

aq.  50%  pyridine       "      314 


M 


.11 


II 
II 


II 
II 


(Delin,  19x7^ 


745  WATEB 

WATEB  HsO. 

Solubility  op  Water  in  Benzene,  Petroleum  and  Paraffins  Oil. 

(Groschuff,  19x1.) 

The  synthetic,  sealed  tube  method  was  used  and  the  experiments  were  made 
with  very  great  care.  The  mixtures  were  first  superheated  sufficiently  to  bring 
all  the  water  into  solution  and  then  cooled  until  a  fine  mist  was  formed.  The 
temperature  of  appearance  and  disappearance  of  this  fine  mist  was  determined  re- 
peatedly. The  benzene  was  of  dm  —  0.8799.  The  petroleum  was  American 
water  white,  of  d  =  0.792.  It  was  freed  from  HiO  by  distilling  3  times  from 
melted  Na  and  boiled  at  190-250^  at  atmospheric  pressure.  The  paraffine  oil 
was  first  heated  to  120-130  and  then  distilled  twice  under  vacuum  over  melted 
Na  and  once  without  Na.  Its  du  »  0.883  and  b.-pt.  was  200^-300°  at  10  mm. 
pressure. 

Results  for: 

HtO  H-  Benzene.  HtO  +  Petroleum.  H«0  +  Paraffine  Oil. 

«•  Gms.  HtO  |.«  Gms.  H^  4.  Gms.  H^  m  Gms.  H^ 

*  '    per  xoo Gm^.  Sol.        ''  *       per  looGms.  Sol.     *  '   per  100  Gms.  SoL       ^  '  per  100  Gms.  Sol. 

+  3  0.030  —  2  0.0012  59  0.031  +16  0.003 

23  0.061  +18  0.005  ^i  003s  50  0.013 

40  0.114  23  0.007  ^6  0.043  ^5  0.022 

55  0.184  30  0.008  79  0.063  73  0.030 

^  0.255  36  0.012  85  0.075  77  0.035 

77  0.337  53  0.026  94  0.097  94  0.055 

Observations  on  the  solubility  of  water  in  essential  oils  are  given  by  Umney  and 
Bunker  (1912). 

XENON  Xe.  *  SoLUBiLmr  in  Water. 

(von  Antropo£F,  1909-10.) 

The  results  are  in  terms  of  the  coef.  of  absorption  fi,  as  defined  by  Bunsen  (see 
p.  227)  and  modified  by  Kuenen  in  respect  to  tne  substitution  of  mass  for  volume 
of  water. 

t*.  o*.  lo*.  ao*.  30*.  40*.  so*. 

Abs.  Coef .  j3        0.2180    0.1500    0.1109    0.0900    0.0812    0.0878 

NitroZTLENIS. 

100  gms.  95%  formic  acid  dissolve  0.71  gm.  trinitro-m-xylene  (m.  pt.  173®)  at 

l8^5*.  ^  ^  (Asdum,  1913.) 

F.-pt.  data  for  mixtures  of  2.3,  dinitro-^xylene  and  2.6,  dinitro-^zylene  are 
given  by  Blanksma  (191 3). 

XYLBNOL  1.3.4,  CeHs.(CH,)s.OH. 

MisciBiLiTY  OF  Aqueous  Alkaline  Solxttions  of  Xylbnol  with  Several 

Organic  Compounds,  Insoluble  in  Water. 

(Sheubk,  1907.) 

To  5  cc.  portions  of  aq.  KOH  solution  (250  gms.  per  liter)  were  added  the  given 
amounts  of  the  aq.  insoluble  compound  from  a  buret  and  the  xylenol,  dropwise, 
until  solution  occurred.    Temperature  not  stated. 

Composition  of  Homogeneous  Solution. 

r*     '  .         ■  A  ^ 

cc.  Aq.  KOH.  cc.  Aq.  Inaol.  Cmpd.  Gms.  XylenoL 

5         2  (=  1.64  gms.)  Octyl  Alcohol  (i)      i 

5         5  (=4.10    "   )  "  1.7 

5  2  (=1.74    "  )  Toluene  4.1 

5     .    3  (-2.61     "  )        «  5 

(z)  The  DormAl  secondaiy  octyl  alcohol,  U.,  the  so-called  capryl  akdhbl,  CH«(CH|)s.CH(OH)CH^ 


M 
II 


TTTntBIUM  746 

TTnRBnJM  CobaltiCTANIDE  Ybs(CoC«N0i.9HsO. 

1000  gms.  aqueous  10%  HCl  (du  »  1.05)  dissolve  0.38  gm.  of  the  salt  at  25*. 

(Junes  ud  Wilkuid.  1916.) 

TTTERBniM  OXALATE  Yb,rCt04)i.ioHsO. 

SCMLUBILITY  IN  WaTER  AND  IN  SEVERAL  AqUBOUS  SCH^UTIONS. 

Aqoeoos  Solution  of:  Per  cent  Cone     ^        Gms.  Yb|((VOli)s  Atif iw«rSf« 

olAq.SoL        ^'     fterioocc^sStmt.  Autftonty. 

Water  ...  25         0.000334  (lUmbach  and  Schubert,  1909-) 

(NH4)iCj04.HjO  3.26  ord.  0.095  (Cieve,  190a.) 

Methylamine  Oxalate  20  ''  5  •  24  (Qnat  and  jamei,  1917.) 

Ethyiamine  Oxalate  20  "  5.86* 

Triethylamine Oxalate  20  "  2.05* 

Sulfuric  Add  (in)  4.9  ''  0.372  (Cleve,  z9oa.) 

*  The  authon  do  not  state  whether  their  figures  are  for  anhydrous  or  hydmted  salt. 

YTTERBIUM  Dimethyl  PHOSPHATE  Yb,[(CH,)sP04].. 

100  gms.  HfO  dissolve  1.2  gms.  Ybs[(CHi)iP04]<  at  25^  and  0.25  gm.  at  95^ 

(Morgan  and  James,  1914-) 

YTTERBnJM  SULFATE  Ybs(SO«)s.8HsO. 

Solubility  in  Water. 

(pevt,  1902.) 

Gms.  Yba(S04)s  Gms.  YWSO«).  ^  Gms.  YWSQJs 

t*.  per  100  gms.  t*.  per  xoo  Gms.  t*.  per  100  Gms. 

HjO.  H,0.  HfO. 

o  44-2  55  II. 5  80         .6.92 

155  34-6  60  10.4  90  S-^3 

35  19. 1  70  7.22  100  4.67 

YTTERBIUM  Bromonitrobenzene  SULFONATE  Yb(C6HsBr.N0i.S0s,  I4.3)t.- 
i2HsO. 
100  gms.  sdt.  solution  in  water  contain  7.294  gms.  of  the  anhydrous  salt  at  25^ 

(Kats  and  James,  1913.) 

YTTRIUM  CHLORIDE  YCU. 

100  gms.  alcohol  dissolve    61.  i  gms.  YCU  at  15^  (Matignoa,  1906^ 

"  "  60.5  gms.  YClf  at  20^  (Matignon.  1909^ 

**       pyridine  dissolve    6.5  gms.  YCU  at  1$^.  (Matignoa,  190&) 


YTTRIUM  CobaltiCYANIDE  Y,(CoCsNs)s.9H,0. 

1000  gms.  aq.  10%  HCl  (du  =  1.05)  dissolve  2.78  gms.  of  the  salt  at  25®. 

(James  and  Willand,  1916.) 

YTTRIUM  GLYCOLATE  Y(CsHsO,)s.2HiO. 
One  liter  of  water  dissolves  2.447  gms.  of  the  salt  at  20^ 

Jantflch  and  (kltaikraut,  X9i2->x9i3*) 

YTTRIUM  lODATE  Y(I0i)i.3H|0. 

100  gms.  HsO  dissolve  0.53  gm.  yttrium  iodate.  (Bedia.) 

YTTRIUM  MALONATE  Ys(C,H,0«)s.8H,0. 

Solubility  in  Aqueous  Malonic  Acm  and  Ammonium  Malonatb 

Solutions. 

(Hdmberg,  1907.) 

Gms.  Y,(C^HA)t 
Solvent.  t*.  per  xoo  Gmi. 


1  Gm.  Am.  Malonate  per  10  cc.  Solution  20  0.3 

2  Gms.  Malonic  Acid  per  zo  cc.  Solution  20  2.3 
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YTTRIUM  NITRATE 


YTTRIUM  Basic  NITRATE  3Y,08.4NiOj.2H,0. 

Equilibrium  in  the  System  Yttrium  Nitrate,  Yttrium  Hydroxide 

AND  Water  at  25°.      Games  and  Pratt.  1910.) 

The  determinations  were  made  with  very  great  care.    The  mixtures  were  ro- 
tated 4I  months. 


Gms.  per  100  Gms. 

.  Gms.  per  xoo  Gms. 

^9f,  . 

H^. 

.             CaK/I  PhaaA 

<2»of 

*H^*                                     C^lfJ  T%\ 

Sat.  Sol. ' 

Y(NQO..   Y^. 

s          oouQ  x^iisac« 

Sat.  Sol. 

YCNO,)..  \^^^ 

1.0260 

3.13     0.014 

Y(OH), 

1.4867 

73.03     0.078  3YA.4NA-2B^ 

I.II06 

13  87     0.034 

if 

1.5587 

89.06     0.074     " 

I. 1907 

24.94     0.063 

<i 

1.6259 

103.80     0.075     " 

1.2517 

33.02     O..160 

"+3yW..4NA.2H,0 

I. 6931 

122.40     0.080     " 

1.3268 

44.35     0.II4 

3YA-4NA.2H,0 

1.7440 

137.10    0.083    "  +y(N04)« 

1.4104 

58.61     0,095 

t< 

1.7446 

141. 6       0                  Y(NQOi 

YTTRIUM  OXALATE  Ys(C,04)i.9HsO. 

One  liter  HaO  dissolves  o.ooi  gm.  Yi(Cj04)t  at  25**,  determined  by  the  elec- 
trolytic method.  (Rimbach  and  Schubert,  1909.) 

100  gms.  aqueous  ammonium  oxalate  solution  (3.26%  (NHOaCjOi.HjO) 
dissolve  0.01714  gm.  Y2(Ci04)s.9HjO  at  room  temp.  (Cleve,  190a.) 

100  gms.  aq.  2.16  n  HjS04  dissolve  0.6884  gm.  Yj(Ci04)8  at  25°.     (Wirth,  1912.) 

100  gms.  aq.  4.32  n  H1SO4  dissolve  1.4  gms.  Yj(Cf04)j  at  25°. 

100  cc.  aq.  20%  methylamine  oxalate  dissolve  0.877  gm.  yttrium  oxalate  at 
ord.  temp. 

100  cc.  aq.  20%  ethylamine  oxalate  dissolve  1.653  R^is*  yttrium  oxalate  at  ord. 
temp. 

100  cc.  aq.  20%  triethylamine  oxalate  dissolve  1.006  gms.  yttrium  oxalate  at 
ord.  temp.  (Grant  and  Jama,  i9<7') 

YTTRIUM  Potassium  OXALATE  Ys(Cs04)i.4KsCs04.i2HsO. 

Solubility  in  Water  at  25°.    (Pratt  and  James,  191 1.) 

The  determinations  were  made  with  great  care.  The  mixtures  were  constantly 
rotated  for  8  weeks. 


J   of  Gms.  per  zoo  Gms. 
St.               HA 

Solid  Phase. 

^of  Gms.  per  ZOO  Gms. 
&t.               H,0. 

Solid  Phase. 

Sol-    Y,(C04),.  K,C^4. 

Sol.    Y,(C^4)i.  K,C,0«. 

1.008   Trace     1.31 

Solid  Solution 

1. 174     1.50     27.44  Y,(CA)MK,Ci04.iaH,0 

1.035    0.02      5.30 

i< 

I. 199     1.49     32.83 

(( 

X.059    0.06      8.88 

(f 

X.222     1.48     37.68 

• 

1.096    0.27    14.50 

« 

I. 231     1.42     39.12 

K.CO4 

I. 132    0.72    20.27 

f< 

1.228     1.09     38.77 

« 

1. 1 66     1.37     26.02  Ys(C|04)twiK|G|04.i aH^ 

I. 218     0           37.87 

(1 

YTTRIUM  DimethylPHOSPHATE  Y,[(CH,),P04]6. 

100  gms.  HjO  dissolve  2.8  gms.  Yi[(CH3)jP04]«  at  25°  and  0.55  gm.  at  95®. 
(Morgan  and  James,  Z9Z4.) 

YTTRIUM  SULFATE  Ys(S04)s. 

Solubility  of  Yttrium  Sulfate  in  Aqueous  Solutions  of  Sodium 

Sulfate  at  25°.     (James  and  Holden,  Z9Z3.) 

Equilibrium  was  reached  very  slowly  and  it  was  necesscuy  to  rotate  the  mixtures 
for  14  months  before  final  equilibrium  was  reached. 


Gms.  per  zoo  Gms. 

H,0. 

Solid  Phase. 

V,(S04),. 

Na,S04. 

5.61 

1.29 

Y,(S04), 

6.38 

3.85 

if 

7.40 

6.21 

« 

8.43 

8.53 

"  +Y,(S0«),.Na,S04.2H,0 

5.86 

7-57 

Y,(S0«),.Na,S04.aHa0 

4.75 

7.72 

« 

3.42 

10.14 

u 

2.36 

11.36 

M 

2.02 

13-42 

<« 

Gms.  per  zoo  Gms. 
Yifi. 

y,(S04),.  Na»S04. 

1.90  14.89 

1.79  16.51 

I . 86  18 . 44 

2 .  99  19 .  96 

3.04  21.05 

2.27  27.14 

1.52  28.22 

I. 61  28.13 

5. 38  o 


Solid  Phase. 
Y,(S04)s.Na<S04.3H«0 


<i 


{< 


« 


M 


f( 


It 


« 


NaiS04.ioH^ 


TTTBIUM  SULFONATES  748 

Solubility  of  Yttrium  Sulfonates  in  Water. 

Gins.Anfay. 
SuUonate.  Fonnula.  V.    ^^^^        Authority. 

Cms.  H^. 

Yttrium  Benzene  Sulfonate    Y(C|H«S0t)s.9H^  15      60.4  (Holmben,  1907.) 

"      m  Nitro- 
benzene Sulfonate  Y(CtH4.NQ|.SQi),.7H|0  15    48.3 

Yttrium  Bromonitrobenzene 

Sulfonate  Y(C|H»Br^Qi.SQ|.i.4.a)i.ioH^   2$       3.88  (KaU& James. '13.) 

TTTBIUM  TARTRATE  Ys(C«H406}i.5HiO. 

Solubility  in  Aqueous  Tartaric  Acid  and  Ammonium  Tartrate 

Solutions  at  20^    (Hoimbeig,  1907.) 

Gins.  Gms. 

A<,.SoIv«t.  ^<S^.  A,,  solvit.  ^(^ggi 

Sat.  Sol.  Sat.  SoL 

1  gm.  Am.  Tartrate  per  10  cc.  2  gms.  Tartaric  Acid  per  10  cc. 
solution  0.6  solution                                       0.02 

2  gms.  Am.  Tartrate  per  xo  cc.  i .  i  4  gms.  Tartaric  Acid  per  10  cc 
solution  solution  0.02 

ZEIN  (Protein  from  Com). 

Solubility  in  Aqueous  Alcohol  Solutions  at  25**. 

(Galeotti  and  Giampalmo,  1908.) 

Dry  powdered  zein  was  added  to  the  alcohol  +  water  mixtures  and  the  solutions 
kept  at  25*^  and  shaken  frequently  during  24  hrs.  The  removed  undissolved  resi- 
due was  dried  to  constant  weight  and  weighed. 

Vol.  %  CaHiOH'  Gms.  Zein  per  Vol.  %  QHiOH  Gms.  Zein  per 

in  Solvent.  1  100  Gms.  Sat.  Sol.  in  Solvent.  100  Gms.  Sat.  SoL 

10  0.05  60  18.57 

20  o.ii  70  19-87 

30  0.2I  80  7.81 

40  0.51  90  4.51 

50  1.43  100  0.02 

Similar  results  are  given  for  the  solubility  of  zein  in  mixtures  of  CsHiOH  +  H|0 
+  CHCli  at  20"  and  C,H»OH  +  H,0  +  acetone  at  25*. 

ZINC  ACETATE  Zn(CtHsO,)s.2HsO. 

Solubility  in  Aqueous  Ethyl  Alcohol  at  25**.    (Seidell,  1910.) 

rtjA,  Of  •  Gms.  Zn-  ^a*  or  Gms.  Zn- 

rnnfT  ^"^^  (C|HA)i-3H,0  rHofr  ^^         (C,HA)|?H,P 

in'^sJf^t.  Sat.  Sol.  ^^^  in^^ent.  Sat.  SoL  Peri«>&B^ 

o  1. 168  30.80  60  0.920  10.60 

lo  1.127  27.20  70  0.880  7.80 

20  1.090  23.70  80  0.850  5.50 

30  I  055  20.40  90  0.830  4.20 

40  I  015  17  95  0.825  4 

50  0.970  13.80  100  0.796  1. 18* 

*  "  gms.  anhydrous  salt.    The  solid  phase  was  Zn(C^H^O0f-2H/)  m  all  cases  excqyt  this  solution. 
100  gms.  H|0  dissolve  41.6  gms.  Zn(CsHsOi)s.HtO  at  15^  d  of  sat.  sol.  =  1.165. 

(Greeni^  and  Smith,  1902.) 

100  cc.  anhydrous  hydrazine  dissolve  4  gms.  zinc  acetate  with  separation  of  a 
white  suspension  at  ordinary  temperature.  (Welsh  and  Bzodenon,  X9X5) 

ZINC  ARSENATE  Zn.(As04)s.8HsO. 

100  gms.  95%  formic  acid  dissolve  0.26  gm.  Zn«(As04)t  at  2i^       (Ascfaan,  Z913O 

ZINC  ABSENITE  Zn,(AsO,),. 

100  gms.  95%  formic  acid  dissolve  0.36  gm.  Zn«(AsOs)s  at  21''.       (Aschan,  i9u^ 
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ZINC  BENZOATE  Zn(C7H»0,)t. 

SoLUBiLiry  IN  Water. 

(Pajetta,  2906.) 


ZINC  BENZOATE 


f.  1S.9". 

Gms.  Zn(C7HBQ2)2  per 
100  gms.  aq.  solution    2.55    2 .  49    2.41    2 .  05 


i?".         37.8".       31 .3'.        37.s\        49.8'.         59.* 


1.87      1.62      1.45 


ZINC  BROMIDE  ZnBrt.2H,0. 

Solubility  in  Water. 

(Dietz,  1900;  see  also  Etaxd,  1894.) 


Gms.  ZnBrs 

Mrdft.  ZaBrs 

SViIM 

Gms.  ZoBra 

Mob.Zii] 

per  100  Gms. 

per  100 

Phafl^ 

t**. 

per  zoo  Gms. 

per  IOC 

Sdudon. 

Mols.HsO. 

X  IlaSC. 

Solution. 

MolsJIs< 

77  13 

27.0 

ZnBrs.3HiO 

25 

82.46 

37-6 

78-45 

29.1 

11 

30 

84.08 

42 -3 

80.64 

33-3 

ti 

37 

8*6.20 

50.0 

79.06 

30.2 

ZiiBrs.aHsO 

35 

85 -45 

46.9 

79-55 

311 

«4 

40 

85 -53 

47-4 

80.76 

33-5 

U 

60 

86.08 

49  S 

81.46 

351 

M 

80 

86.57 

SI  5 

100 

87.05 

53-8 

SoUd 
Phase. 

ZaBrs.aH|0 


M 


-15 
—  10 

-  5 

—    8  79.06  30.2         ZnBrs.aHsO         35  85.45  46.9        ZnBi^ 

O 

+  13 
18 


ZINC  BICARBONATE  Zn(HCO,),. 

Solubility  of  Zinc  Bicarbonate  in  Water  Containing  Carbon  Dioxide. 

(Smith,  1918.) 

For  description  of  the  experimental  method  see  iron  bicarbonate,  p.  336. 


Atmospheres 

Pressure  of 

COi,  Calc.  by 

Henry's  Law. 

4.12 

5-33 

7.64 

10.61 

Z2.16 

13.29 

19-73 
20.65 

22.56 

40.61 


Results  at  25''. 


Results  at  30®. 


Gm.  Mob. 

Free  H,COk 

per  Liter. 

o . 1390 

0.1797 
0.2579 

0.3580 
0.4103 
0.4480 
0.6657 

o . 6969 

0.7610 
1. 3701 


Gm.  Mols. 

Zn(HCOi), 

per  Liter. 

0.00194 
0.002II 
0.00242 
0.00270 
0.00278 
0.00291 
0.00317 
0.00319 
0.00343 
0.00445 


Gm.  Mols. 

FreeHsCOk 

per  Liter. 

0.1838 
0.3838 
0.4038 
0.4601 
0.6064 
0.6257 

o . 7470 

0.8351 
1.0840 

I. 1275 


Gm.  Mols. 

Zn(HCO|)s 

per  Liter. 

0.00215 
0.00277 
0.00286 
0.00308 
0.00324 
0.00337 
0.00352 
0.00376 
0.00339 
0.00429 


The  calculated  pressures  are  lower  than  the  actual  pressures  since  Henry's  Law 
does  not  hold  at  very  high  pressures. 

"  If  zinc  carbonate  were  not  hydrolytically  dissociated,  its  solubility  in  pure 
water  at  25®,  would  be  4.58  X  !©"•  gms.  mols.  per  liter."  (Smith,  1918.) 


IS 


ZINC  CARBONATE  ZnCO,. 

Ageno  and  Valla  (191 1)  report  that  the  solubility  of  ZnCOt  in  water  at  25 
1.64.10^  mols.  =  0.206  gm.  per  liter. 

One  liter  of  aq.  5.85%  NaCl  solution  dissolves  0.0586  gm.  ZnCOs  at  14®. 

One  liter  of  aq.  7.45%  NaCI  solution  dissolves  0.0477  em.  ZnCOs  at  I4^ 

(Qmtooi  and  Passamanik,  1905.) 
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ZUrC  CBL0K4TE  ZnOOk. 

Solubility  in  Watel 

(Miimii,  1903;  at  z8*,  Myiim and  Fu^  1897.) 
Gum.  Ifoh. 

HiO- 
9.70 

11.08 

11.72 


-18 
O 

8 


IS 
18 


SS-62 

59  19 
60.20 

67.32 

66.52 


Zii(CX)^».6%0 


per  zoo  GiBSb  per  100  Mom. 


M 


M 


15.96 


30 

ss 


67.66 

69.06 
75-44 


Ice  curve 


15.39    Zn(ClQi)MH/)    —13        30.27 

-  9       26.54 
Sp.  Gr.  of  solution  saturated  at  iS**  »  1.9 16. 


16.20    ZuiOOdfABfi 

17.29 

24 


3  3^ 
2.80 


Joe 


ZUrC  CHLOBIDB  ZnCls. 

SOLUBILITT  IN   WaTER. 
(MyliiM  mad  Diets,  190s;  see  abo  Diets,  1900;  Etud,  1894.) 


^       Gim.Znaaper  100  G 

22:        Solid 

Phase. 

f. 

Gms.  ZnClsper  1 00  G 
Water.      Solntioo. 

2?-      Solid 

■1  .      *^ 

Water. 

Solution. 

^         Plaae. 

-  s 

14 

12.3 

Ice 

9 

360 

783 

^HaO  +  .BaO 

-10 

25 

20.0 

M 

6 

385 

79-4 

ZoCb.4H^ 

-40 

83 

45-3 

M 

6 

298 

74  9 

ZoO^jiByO 

-62 

104 

51.0 

loe  +  ZQaa.4BsO 

10 

330 

76.8 

M 

-50 

"3 

53  0 

ZoCl2.4HaO 

20 

368 

78.6 

M 

-40 

127 

55-9 

u 

26 

423 

80.9 

.iiH«CH-Zoaa.S«0 

-30 

160 

61.5 

.4HaO  +  .3H«0 

26. 

3    433 

81.2 

^iHsO  +  ^ClB 

-10 

189 

65 -4 

ZnOs^sHiO 

0 

342 

77-4 

ZaOsJliO 

0 

208 

67 -5 

M 

10 

364 

78.4 

u 

+  5 

230 

69.7 

M 

20 

396 

79.8 

u 

6-5 

252.4  71.6 

M 

28 

436 

81.3 

ZaOaaiO  +  ZBaa 

5 

282 

73-8 

U 

31 

477 

82.7 

ZnOtB^    - 

0 

309 

75-5 

<,HiO  +  .liHiO 

25 

432 

81.2 

ZoOa 

0 

23s 

70.1 

ZdOs-^IH^ 

40 

452 

81.9 

M 

6-5 

252 

71.6 

.aiHiO  +  ,3H.O 

60 

488 

83.0 

M 

10 

272 

73  I 

ZaOs^HiO 

80 

543 

84.4 

M 

"•5 

303 

75-2 

M 

100 

615 

86.0 

M 

II. s 

335 

77  0 

.aiHsO  +  .iiHsO 

262 

00 

100  .p 

« 

Solubility  of  Oxychloridbs  of  Zinc  in  Aqueous  Solutions  of  Zinc 

Chloride  at  Room  Temperature. 

(Driot,  19x0.) 


Gms.  per  100  Gms.  H|0' 


ZdCW. 

ZnO. 

8.22 

0.0137 

23.24 

0.138 

45-95 

0.497 

51-5 

0.604 

56.9 

0.723 

Solid  Phase. 
ZnClg.4Zii0.6H^ 


Gms.  per  zoo  Gms.  H^. 


(I 


<( 


<( 


(I 


ZaCl,. 

ZoO. 

oouamx. 

62.85 

0.884 

ZnCI1.4ZllO.6W 

96 

1.792 

M 

124.7 

3  213 

U 

144.8 

2.64 

M 

203 

1-59 

ZndiuSnO.ziH/) 

Results  are  also  given  for  mixture  of  the  oxychloride  and  oxide  in  aqueous  zinc 
chloride  solutions  at  various  temperatures. 
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ZINC  CHLOBIDB 


Solubility  of  Zinc  Chloridb-Ahhonium  Chloridb  Mixturbs  in  Watbr. 

CMeecbuig,  190)3.) 


Isotherm  for  o^. 


Isotherm  for  20**. 


Isotherm  for  30®. 


Gms.periooGiiiB. 

Gms.  pa 

*  xoo  Gms 

*                  ^H      aa   % 

Gms.  pel 

•  xoo  Gms 

•     ._ ..  • 

Soludon. 

Solid 
Phase. 

Solution. 

Solid 
-%    Phase. 

ition. 

Sohd 

Pkaaa 

ZnOt. 

NH4a. 

'  ZnQs. 

NH4a. 

Zna.. 

NH«C1. 

•k     i^oase. 

0 

22.8 

NH«a 

0.0 

26.9 

NH«a 

0.0 

29  S 

NHta 

35 

23  0 

M 

51 

27.1 

i« 

9.2 

29.4 

M 

7 

.1 

23 -5 

M 

95 

27.4 

M 

16.0 

29.7 

M 

10 

.2 

23 -9 

l« 

12.7 

27 -5 

M 

20.2 

30.1 

14 

IS 

.1 

24.7 

M 

157 

27.7 

t« 

24.7 

30 -4 

U 

18 

0 

25 -3 

M 

18.0 

27.9 

t« 

26.3 

30.8 

NH«a+« 

22 

4 

26.0 

•« 

23 -5 

29.0 

tt 

27.2 

30.2 

« 

24 

.2 

26.1 

«• 

26.0 

29 -5 

NH«a+a 

30.1 

29.6 

M 

25 

7 

26.3 

NH«Cl+a 

295 

28.1 

a 

36.8 

28.2 

tl 

27. 

5 

26.4 

a 

32 -3 

27.7 

M 

42.4 

273 

l« 

30 

7 

257 

•« 

35 -8 

27.0 

M 

43-8 

27 -3 

•+* 

33 

9 

25 -3 

u 

38-7 

26.9 

l« 

45  0 

24.4 

h 

38 

.8 

24.4 

u 

40.2 

26.6 

■  ti 

• 

51 -2 

17.6 

u 

42. 

.6 

24.6 

a  +  ft 

41.9 

26.3 

it 

61.9 

10.4 

II 

44 

3 

21-3 

b 

43-2 

26.0 

a  +  » 

66.9 

9.2 

ziiaB+» 

49 

.2 

IS -3 

u 

46.9 

21.0 

b 

75-6 

6.1 

ZaCIa 

52 

.6 

II. 9 

t( 

53-2 

145 

tt 

70 -3 

7.6 

M 

55 

4 

10. 0 

tt 

58.4 

II. I 

tt 

785 

3-2 

•« 

59 

3 

7-S 

M 

62.7 

8.7 

II 

76.9 

35 

14 

62 

I 

6.8 

tt 

66.6 

7-9 

ti 

79.8 

1.6 

44 

81.6 

0.0 

i« 

a  —  ZnOs^NHCIs,. 

b  »  Zaas^NH«a. 

i( 

x>  gms.  abs.  acetone  dissolve  43.5  gms. 

ZnClt  at  18' 

',  du  of  sat.  sol. 

(Naui 

a   1. 14. 

Quum.  1904.) 

100  gms.  glycerol  dissolve  50  gms.  ZnCU  at  I5.5^  (Oasendowski,  1907.) 

100  cc.  anhydrous  hydrazine  dissolve  8  gms.  ZnCls  at  room  temp. 

(Welsh  and  Brodenon,  1915.) 

When  I  gm.  of  zinc  as  chloride  is  dissolved  in  100  cc.  of  aq.  10%  HCl  and 

shaken  with  100  cc.  of  ether,  0.03  per  cent  of  the  metal  enters  the  ethereal  layer. 

(Mylius,  19x1.) 

ZINC  CHBOMATES. 

Equilibrium  in  tbe  System  Zinc  Oxms,  Chroiqum  Trioxide  and 

Water  at  25°. 

•    (GrCger,  19x1.) 

An  excess  of  ZnO  was,  in  each  case,  shaken  for  3  days  at  25^,  with  gradually  in- 
creasing concentrations  of  chromic  acid. 


ZnO. 

C1O4. 

Solid  Phase. 

ZnO. 

CrO|. 

Solid  Phase. 

0.409 

0.604  iiZnO.CiO|.3H^ 

66.1 

151 

4ZnO.CiO|.3H^ 

2.24 

4.19 

tt 

83.7 

192 

"  +3Zn0.aCK)i.H,0 

5.86 

"5 

"  +3Zn0.Cf0|.aH,0 

123 

28s 

3ZaO.aCxOt.Hfi 

10.7 

22.2 

3Zii0.CxQ|.aH^ 

193 

450 

tt 

26.7 

57-5 

II 

196 

461 

"  +ZnO.Cf0|.H,0 

304 

66.7 

"  +4ZnO.CrOk.3H,0 

202 

475 

ZnO.CrOi.H«0 

32.2 

70.6 

4ZnO.CrOk.3HtO 

389 

940 

u 

ZINC  CnVNAMATE 
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ZINC  CINNAMATE  Zn(CHiCH:CHCOO),. 

100  cc.  sat.  solution  in  water  contain  0.144  K^*  zinc  cinnamate  at  26.5^. 

(De  Jong,  1909.) 

ZINC  CYANIDB  Zn(CN)s. 

100  cc.  concentrated  Zn(CjH»Of)f  +  Aq.  dissolve  0.4  gm.  Zn(CN)i. 

100  cc.  concentrated  ZnS04  +  Aq.  dissolve  0.2  gm.  (Joannis,  i88a.) 

100  gms.  HfO  dissolve  0.24  gm.  zinc  mercuric  thiocyanate,  ZnHg(CNS)4  at  15^. 

(Robertson,  P.  W.,  1907.) 


ZINC  FLUORIDE  ZnFs.4HsO. 
One  liter  of  water  dissolves  16  gms.  at  18^. 


G>ietz,  xgoa) 


ZINC  HTDBOZIDE  Zn(0H)2. 

One  liter  of  water  dissolves  0.0042  gm.  ZnO  at  18^,  conductivity  method. 

(Dupre  and  Bialas,  1903.) 

One  liter  of  water  dissolves  o.oi  gm.  at  25^.  (Bodl&nder,  1898.) 


Solubility  of  Zinc  Hydroxide  in  Aqueous  Solutions  of: 


Ammonia  and  Ammonia  Bases  at  17^-19^. 

(Hen,  1902.) 

Gms.  ZnO 
per  ao  cc. 
Soludoo. 

0.00185 

0.0180 

0.0958 

0.0008 

0.0132 

0.0484 

0.0005 

0.0074 

O.O161 


Ncnnality 

of 
the  fiaae. 

O.0942NH3 

0.236         " 

Nonnality 

of  Dis- 
solved Zn. 

O.OOII 

O.OIIO 

0.707         " 
O.O944NH3CH3 

0.472 

0.059 

0.0005 

0.0081 

0.944             " 
0.068   NH2C2H, 
0.51 
0.68 

0.03 
J  0.0003 
0.0045 
0.0098 

Sodium  Hydroxide  at  Ord.  Temp. 
(Rubenbauer,  1902.) 


Gms.  per  ao  cc.  Solntion 


Mol. 

Dilutioaof 

the  NaOH. 


Na.  Zn. 

O.IOI2  0.0040  4.50 

0.1978        O.OI  JO        2.33 

0.4278  0.0442  1.06 

0.6670  O.1771  0.70 

0.9660  0.9630  0.48 

I. 4951  0.2481  0.31 

a. 9901        0.3700       0.16 
Moist  Zn  (OH),  used.    So- 
lutions shaken  5  hours. 


Solubility  of  Zinc  Hydroxide  in  Aqueous  Solutions  of  Ammonium 

Hydroxide. 


Results  of  Euler  (1903). 


Results  of  Bonsdorff  (1904)  at  25^ 


f. 

IS-17 

IS-17 
21 

21 

21 

21 


Nonnality 

of  Aq.^ 
Ammonia. 

0.485 
0.97 

0253 
0.259 

0.500 
0.518 


Mols.  Zn 
per  Liter. 

013-0. 010* 

0.034 

0.0029 

0.0022* 

0.0097 

0.0070 


Normality 

of  Aq.^ 
Ammonia. 

0.311 
0.825 
1.287 


Gms.  ZnO 
per  Liter. 

0.85 
7.28 


Normality 

of  Aq. 
Ammonia. 

0.321 

0.643 

I. 215 

1.928 

2.570 

3  •  213 


Gma.Zn0 
per  Liter. 

0.34 

0.845 

2.70 

507 

7.01 

10.16 


^  Euler  states  that  the  higher  results  of  Herz  are  due  to  incompletely  purified 
zinc  hydroxide  and  uses  material  precipitated  from  the  nitrate  for  hisjexperiments- 
Different  preparations  of  Zn(OH)j  containing  from  55  to  77  per  cent  HaO  were 
used  and  in  the  two  cases  marked  *  ZnO  was  used. 

Bonsdorff  used  for  his  second  series  of  determinations,  Zn(OH)t  precipitated 
from  the  nitrate  and  brought  in  moist  condition  into  the  ammonia  solutions. 
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SOLUBILITT  OF  ZiNC  HYDROXIDE  IN  AqUBOUS  POTASSIUM  HYDROXIDE 

Solutions. 

(Kldn,  19X3.) 

The  determinations  were  made  by  adding  aq.  ZqSOa  solution  (containing  one 
gm.  mol.  per  liter)  to  aq.  KOH  solutions  until  a  permanent  precipitate  just 
appeared.  The  titrations  are  also  recalculated  to  mols.  per  liter  and  correction 
made  for  the  dilution  of  the  KOH  solution  by  the  aq.  ZnSOi. 


Normality  of 
Aq.  KOH. 

ccZnS04 

Sol.  per  50  cc. 

Aq.  KOH. 

Calculated  Mob.  per  Liter  of  Sat.  Sol. 

OricConc 
KOH. 

Corrected  Cone, 
of  KOH. 

^ 

Cone.   ofZn. 

I 

55 

t 

0.9 

o.io 

1.78 

131 

1.78 

1.42 

0.209 

2 
2.22 

2-5 

14.3 
17.9 

18.8 

2 
2.22 

2-5 

1.56 
1.63 
1. 81 

0.223 
0.266 
0.272 

3 
3.6 

24.6 
29.1 

3 
3.6 

2.02 
2.28 

0.330 
0.368 

4 
6 

34 
56(?) 

4 
6 

2.38 
2.78 

0.40s 
0.540 

Solubility  op  Zinc  Hydroxide  in  One  Per  Cent  Aqueous  Salt 

Solutions  at  i6°-20*. 

(Snyder,  1878.) 

The  COi  free  Zn(OH)s  dissolved  is  calculated  as  milligrams  Zn  per  liter  of  the 
given  salt  solution.    Additional  determinations  are  also  given. 


Aq.  Salt 
Sohitioii. 

M(s.  Zn  per 

Aq.  Salt          Mgs.  Zn  per 
Solution.        Liter  Solution. 

Aq.  Salt         M(t.  Zd  per 

Liter  Solulioa. 

Solution.       Liter  SolotSao. 

NaCl 

51 

K^O,          37.5 

KjCO,           0 

KCl 

43 

MgSO^         27 

NH,a           95 

CaCl, 

575 

KNO,          17.5 

NH,NO,        77 

MgCl, 

65 

Ba(NO^,     25 

(NH0,SO«     88 

BaCl, 

38 

ZINC  lODATE  Zn(IO,)i. 

100  gms.  HiO  dissolve  0.87  gm.  Zn(IOt)s  cold  and  1.31  gms.  hot. 

(Rammelsberg,  1838.) 

ZINC  IODIDE  Znl,. 

Solubility  in  Water. 

(Dietz,  1900;  see  also  Etaid,  1894.) 


Cms.  Znla 

Mols.  Znla 

Gms.  Znis 

Mols.  Znla 

t; 

per  zoo  Gms 

.     per  100 
Mols.HsO 

Solid  Phase. 

t®. 

per  xoo  Gms. 

per  xoo  Mols. 

SoUd  Phase. 

Solution. 

• 

Soluti<xi. 

H2O. 

—  10 

80.50 

23 -3 

ZnIa.aHsO 

0 

81. II 

24.2 

Znla 

-  5 

80.77 

23-7 

<t 

18 

81  .20 

24.4 

M 

0 

81.16 

24.3 

It 

40 

81.66 

251 

« 

+  10 

82.06 

25.8 

tt 

60 

82.37 

26.4 

M 

22 

83-" 

27.8 

u 

80 

83  05 

27  s 

M 

27 

89.52 

50-3 

1* 

100 

83.62 

28.7 

M 

Sp.  Gr. 

of  sat.  solution  of  the  anhydrous  salt  at  18^  »  2 

.725. 

100  gms.  glycerol  dissolve  40  gms.  Znli 

at  I5.5^ 

(Ossendowski,  xgo?*) 

ZINC  NITRATE 
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ZINC  NITRATE  Zn(N0s)2. 


Solubility  in  Water. 

(Funk,  1900.) 


-25 
-^22.5 
—  20 
-18 
-18 

-IS 

-13 

-12 
O 
■I-I3.5 


Gms. 
Zn(N08)2pcr 
100  Gms. 
Scdution. 


Solid 
Phase. 


40 
40 
42 

43 
44 

45 

45 

45 
48 

52 


12 

75 

03 

59 

63 
26 

51 

75 
66 

o 


Mols. 
ZnNOtpcr 

Mols.  H3O. 

6.36Zn(N08),^H20l8 

6.54  "  25 

6.89  "  36.4 

7-34        "  3<^ 

7  .  67  Zn(N0i)a.6HaO  33  . 5 


Gms.  Mols. 

ZQ(NOs)9per  Zn(NOs)a  per 


7.86 

7-94 

8.01 
9.01 
10.3 


M 


l« 


37 
40 

41 
43 
45 


100  Gms. 
Solution. 

53  50 

55  90 

63  63 
64.63 

65  83 
66.38 

67.42 

68.21 

69.26 

77-77 


100 

Mds.  H2O. 


Solid 
Phue. 


10.9 
12.0 
16.7 
17.4 
18.3 

r8.8 
19.7 
20.4 
21.4 

33-3 


Zd(N0^j6B^ 


ZnCNOi)9.3%0 


ZINC  OXALATE  ZnC,04.2H,0. 

One  liter  H2O  dissolves  0.0057  gm.  ZnCtOi  at  9.76^,  0.0064  SV^-  ^^  17-92°  and 
0.00715  gm.  at  26. 1 5^  (Kohlnusch.  1908.) 

Solubility  of  Zinc  Oxalate  in  Aqueous  Ammonium  Oxalate 

Solutions  at  25**. 

(Kunschert,  1904.) 


Mol.  Nonnal  (NH4)2C204 
Mol.  Zn  per  Liter 


0.05      o.io      0.15        0.20        0.25 
0.0022  0.0055  0.01055  0.0174    0.0257 

Complex  ammonia  zinc  oxalates  are  formed.  When  more  than  0.15  free  oxalate 
is  present  the  complex  has  the  formula,  (NH4)4Zn(Cj04)i.  In  the  more  dilute 
solutions  it  has  the  composition,  (NH4)sZn(Cs04)i. 


ZINC  Ammonium  PHOSPHATE  ZnNH4P04. 

One  liter  sat.  solution  in  water  contains  0.0136  gm.  ZnNH4P04  at  10.5®  and 


0.0145  gm.  at  17.5* 


(Artnuuin,  191 5.) 


ZINC  SULFATE  ZnS04. 

Solubility  in  Water. 

(G>hen,  1900;  at  50**;  Callender  and  Barnes,  1897;  Etard,  1894;  Poggiak,  1843;  Mulder.) 


«■  0 

Gms.  ZnSO 

4  per  100 

Gnu 

Solid 
Phase. 

t^    . 

Gms.  ZnS04 

per  100  Gms. 

Solid 

z    . 

Solution. 

Water'. 

Solution. 

Waler.^ 

Phase. 

-  5 

28.21 

39  30 

ZnS04.7H20 

25 

38 -94 

63 -74 

ZaSO«.6HsO 

0.1 

29 -54 

41 

93 

u 

39 

41.22 

70.06  .6H/>+.7HaO 

9.1 

32.01 

47 

09 

u 

50 

43-45 

76.84 

ZnSO«.6HaO 

15 

33-81 

50 

88 

u 

70 

47-5 

88.7 

.6HaO  +  £aO 

25 

36.67 

57 

90 

H 

80 

46.4 

86.6 

ZoS04asQ 

35 

39  98 

66 

61 

•1 

90 

45-5 

83 -7 

M 

39 

41.21 

70 

05 

M 

100 

44-7 

80.8 

U 

-  5 

32.00 

47 

08 

ZnS04.6HsO 

120 

41.7 

71-5 

•4 

^  01 

33  09 

49 

.48 

It 

140 
160 

38  0 
.  33 -o 

61.3 
49-3 

M 
•• 

TheSp.Gr.of  asat.  sol.of  ZnS04in  waterat  15®  is  1.452.       (Greenish  and  Smith,  1902.) 
Data  for  the  solubility  of  ZnS04  in  water  at  high  pressures  are  given  by  Cohen 
and  Sinnige  (1909,  1910.) 
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ZINC  SULFATE 


Solubility  of  Zinc  Sulfate  —  Sodium  Sulfate  Mixtures  in  Water. 

(Koppd,  Gumpeiy,  1905.) 


Gnu 

(.  per 

zoo 

Gms.  per  100 

Mots,  per  100 

lA.  a 

Gnu 

I.  Solation. 

Gms  H9O. 

Mols.  H3O. 

SoUd 

• 

ZnSQi. 

NaaSO/. 

ZoSOf.       NaaSOt. 

2aS04. 

NasS04 

'^            Phase. 

• 

0 

27.19 

S-33 

40.30 

7.90 

4SO 

1. 01 

ZnS04.7H«0  + 
NaiSQi.zoHsG 

S 

27 

•85 

6 

■27 

42 

.28 

9 

•S2 

4.71 

1. 21 

25 

17 

•58 

IS 

■63 

26 

•32 

23 

.40 

2.94 

2.96 

ZaNas(S04)3.4HsO 

30 

17 

.66 

IS 

58 

26 

•47 

23 

•44 

2.9s 

2.97 

II 

35 

17 

■59 

15 

.70 

26 

•36 

23 

•S2 

2.94 

2.98 

M 

40 

17 

•75 

15 

.72 

26 

.68 

23 

.63 

2.98 

2.99 

M 

10 

29 

.16 

7 

.16 

45 

•79 

II 

■24 

S-ii 

1.42      * 

15 

30 

.70 

6 

.40 

48 

.81 

10 

■17 

S-4S 

1.29 

20 

32 

■SI 

S 

■36 

S2 

■34 

8 

.62 

SM 

1.09 

ka^g*" 

25 

34 

•36 

4 

.41 

56 

■IS 

7 

.22 

6.27 

0.91 

30 

36 

.28 

3 

.80 

60 

■SS 

6 

■34 

6.76 

0.81 

35 

38 

.18 

3 

•30 

6S 

•2S 

S 

.64 

7.28 

0.71      - 

38 

38 

83 

2 

.90 

66 

.64 

4 

.98 

7-44 

0.63 
0.60 

^!S^^*° 

40 

38 

.26 

2 

78 

64 

.89 

4 

71 

7.24 

10 

27. 

.91 

7 

92 

43 

■SO 

12. 

34 

4-85 

i-S^S 

1 

IS 

24 

28 

10. 

90 

36 

92 

16. 

71 

4.12 

2.12 

30 

19. 

14 

14. 

58 

28 

77 

21. 

9S 

3-21 

2.79 

+NasSO«.xoHs0 

25 

13 

31 

19. 

94 

19. 

93 

29. 

87 

2.22 

3 -785 

30 

6. 

96 

27. 

75 

10. 

67 

42. 

SI 

1. 19 

S39     J 

35 

5- 

61 

30. 

03 

8. 

72 

46. 

61 

0.971 

S9I 
5-SS5  ] 

1  ZnNas(SQ|)a.4HsO 

40 

5- 

96 

28. 

65 

9- 

16 

43- 

83 

1.02 

4-NasS04 

Solubility  of  Zinc  Sulfate  in  Aqueous  Ethyl  Alcohol. 

(Schiff,  i86x.) 

Concentration  of  Alcohol  10  per  cent     20  per  cent     40  per  cent 

Gms.  ZnS04.7HjO  per  100  Gms.  Solution        51 .  i  39  3 .  45 

100  gms.  abs.  methyl  alcohol  dissolve  0.65  gm.  ZnS04  at  18°,  5.90  gms. 
ZnS04.7H20  at  I8^ 

100  gms.  50  per  cent  methyl  alcohol  dissolve  15.7  gms.  ZnS0.7HiO  at  18°. 

(de  Bruyn,  1892.) 
100  gms.  glycerol  dissolve  35  gms.  zinc  sulfate  at  15.5°.  (Ossendowski.  1907.) 

ZINC  SULFIDE  ZnS. 

One  liter  HjO  dissolves  70.6.  io~*  mols.  ZnS  «  0.0069  pni'  at  18°,  determined 
by  the  conductivity  method,  assuming  complete  dissociation  and  hydrolysis. 

(Weigcl,  1906,  X907.) 

ZINC  SULFITE  ZnSO,.2HiO. 

100  gms.  HtO  dissolve  0.16  gm.  ZnS08.2HiO.  (Houston  and  TrichbomCp  1890.) 


ZINC  SULFONATES 


Name. 


Solubility  in  Water. 


Formula. 


Zinc  /9  Naphthalene  Sulfonate  (CioH7.S08)2Zn.6H20 

Zinc    2-Phenanthrene    "  (Ci4H9.SOj),Zn.6H20 

3-  "  "  (Ci4H9.SO,),Zn.4H,0 

lo-         "  **  (Ci4H».SO,),Zn.6HjO 


Gms.  Anhy. 
t".     Salt  per  100     Authority. 
Gms.  H,0. 

25  0.45      (Witt,  191S.) 

20  0.083    (Sandquist, 'Z3.) 

20  0.19 

20  0.15 


ZINC  SULFONATES  756 

Solubility  of  Zinc  Phenolsulfonate,  p  (C6H4.0H.SOi)2Zii.8H20,  in 

Aqueous  Alcohol  Solutions  at  25*. 

(Seidell,  19x0.) 

Wt.  %  CAOH  d»  of  S?KzP^Si  Wt.  %  CH.OH  dn  of  ^-i^^R^ 

in&lvent.  Sat.  Sol.       .^d^»g?gS.      ^  ^^vent.  SaTsol.       ,^^«g?gl 

o  1.185  39-8  80  1057  40.7 

20  1. 161  40.7  90  1.047  41.4 

40  1139  42.1  92.3  1.048  41.9 

47                  •••  42.2  95  1.052  42.9 

60  I. 106  41.6  100  I -075  48.8 

100  gms.  HiO  dissolve  37  gms.  (C6H4.0H.SOa)iZn.8H20  at  15®  and  du  of  sat. 
sol.  =  1. 1 62.  (Greenish  and  Smith,  1903.) 

ZINC  TARTRATE  C4H4Oe.Zn.2H2O. 

Solubility  in  Water. 

(C^Qtonl  and  Zachoder,  1905.) 


t\ 

Gms. 

C4HA.Zn.3H1O  per 

zoo  cc.  Solution. 

f. 

Gms. 

C«H«0,.Zn.3H/)  per 

zoo  cc.  Solution. 

V. 

C«HA.Zn.3HiO  per 
zoo  cc.  Solution. 

15 

0.019 

40 

0.060 

65 

O.IOO 

20 

0.022 

45 

0.073 

70 

0.088 

25 

0.036 

50 

0.087 

75 

0.078 

30 

0.041 

55 

0.  116 

80 

0.059 

35 

0.05s 

60 

0.104 

85 

O.O4X 

ZINC  VALERATE  Zn(C4H,COO),.2H,0. 
Solubility  of  Zinc  Valerate  in  Aqueous  Alcohol  Solutions  at  25^ 

(Seidell,  zgxo.) 

iiTf  Of  Gms.  Zn(C4H|r  nr^  or  Gms.  Zn(C4Ht 

rioh  ^^^  C00),.2H,0  c^'Xh  d»of  COO),.2H/) 

in^^^t.  Sat.  Sol.  Per^'-gGms.  5^^^^^.  Sat.  SoL  I^'^Gms. 

o  1.004  1-44                  85  0.836  2.15 

20  0.972  0.75                  90    •  0.827  3.20 

40  0.936  0.76                  92.3  0.828  5.50 

60  0.894  115                  95  0.832  8.80 

80  0.848  1.70  100  0.844  15.60 

ZIRCONIUM  SULFATE  Zr(S04)t. 
Solubility  of  Zirconium  Sulfate  in  Aqueous  Sulfuric  Acid  at  37.5°. 

(Hauser,  Z907.) 

^  «..*..  Gms.  per  100  Gms.  Sat.  Sol. 

Soud  Phase. 

Zr(S04)a-4HsO 


Gms.  per  zoc 

i  Gms.  Sat.  Sol. 

■    ZrO,. 

19.5 
18.8 

16.2 

SO,. 
25.46 

27 
29.1 

9.6 

32.3 

5-3 

3.51 
1.03 

0.46 

34.7 
36.01 

38.2 

39.8 

0.33 
0.14 

42.1 
46.8 

l< 

4< 
11 
<t 
(( 
14 
II 
II 


'     ZrO,. 

so,. 

SoUd  Phase. 

0.15 

56.7 

Zr(S04),.4Ha0 

0.50 

57-5 

<i 

2 

59.5 

II 

4-4 

61.4 

•  +Zr(S04),.H,S04.3H,0 

4-55 

61.5 

Zr(S04),.H,S04.3HjO 

3-33 

63.8 

II 

1.80 

64.2 

i( 

1. 12 

66.8 

II 

0.96 

68.4 

II 

O.IO 

81.5 

Zr(S04),.H,S04JIiO 

Results  at  22**  show  only  slight  differences  from  the  above  figures,  hence,  the 
temperature  coefficient  for  this  salt  is  quite  small.  In  an  earlier  paper  Hauser 
(1905)  gives  data  for  the  basic  sulfate  4Zr02.3S08.i4HiO. 


METHODS  FOR  THE  DETERMINATION  OF 

SOLUBILITY 

A  quantitative  determination  of  a  solubility  consists  essentially 
of  two  operations;  the  preparation  of  the  saturated  solution  and  its 
subsequent  analysis.  In  those  cases  where  these  steps  are  per- 
formed separately  the  method  may,  in  general,  be  designated  as 
the  analytical  and  in  those  where  they  are  combined,  as  the  syn- 
thetic. In  both  cases,  however,  the  consideration  of  first  import- 
ance is  the  assurance  that  final  equilibrium  between  solvent  and 
solute  has  been  reached.  Since  this  point  is  that  at  which  no  further 
change  occurs  in  the  relation  between  the  amount  of  the  compound 
in  solution  and  that  remaining  undissolved,  the  only  criterion  of 
saturation  is  the  evidence  that  the  concentration  of  the  solution  has 
not  changed  during  a  longer  or  shorter  interval  of  time,  during 
which  those  conditions  which  would  tend  to  promote  such  a  change 
have  been  allowed  to  operate. 

Of  the  conditions  which  promote  most  effectively  the  attainment 
of  equilibrium  between  a  solute  and  a  solvent,  the  provision  for  the 
intimate  contact  of  the  two  is  most  important.  In  other  words, 
only  by  the  thorough  mixing  which  agitation  or  effective  stirring 
provides  can  the  point  of  saturation  be  reached  with  certainty.  In 
the  case  of  the  reciprocal  solubility  of  liquids,  the  point  of  equi- 
librium is  usually  attained  within  a  much  shorter  period  than  in  the 
case  of  solids  dissolved  in  liquids.  In  the  latter  case,  the  necessary 
disintegration  of  the  solid,  incident  to  its  solution  in  the  liquid,  is  a 
process  which  is  restricted  to  the  surface  layers  of  the  solid,  and, 
therefore,  unless  a  large  area,  such  as  a  finely  divided  state  provides, 
is  available,  and  unless  that  portion  of  the  solvent  which  has  acted 
upon  a  given  surface  area  is  repeatedly  replaced  by  fresh  solvent, 
the  process  of  solution  will  be  greatly  retarded.  It  is  quite  evident 
that,  although  a  solution  in  contact  with  even  very  finely  divided 
solid  may  promptly  become  saturated  in  the  immediate  vicinity  of 
the  solid  without  stirring,  the  distribution  of  the  dissolved  material 
to  the  remainder  of  the  solvent  would  depend  upon  diffusion,  and 
since  the  rate  at  which  this  proceeds  would  diminish  as  the  concen- 
tration differences  became  equalized,  the  process  would  take  place 
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at  a  gradually  diminishing  rate.  If  the  point  of  equilibrium  is 
approached  from  supersaturation,  the  above  remarks  apply  with 
equal  effect,  since  only  at  the  surface  of  the  solid  can  the  excess  of 
salt  leave  the  solution  and,  without  other  provision  than  diffusion 
for  successively  bringing  the  entire  amount  of  the  solution  in  con- 
tact with  the  solid,  the  deposition  of  the  excess  of  dissolved  material 
can  occur  only  at  a  very  slow  rate.  The  importance  of  active  and 
continuous  agitation  of  the  solid  and  solution,  in  effecting  satura- 
tion, cannot,  therefore,  be  too  strongly  emphasized.  It  may  in  fact 
be  assumed  that  determinations  of  the  solubility  of  solids,  made 
without  continuous  agitation,  are  always  open  to  the  suspicion  that 
the  results  do  not  represent  the  final  equilibrium  which  guch  data 
are  refquired  to  show. 

Since  solubility  is  a  function  of  temperature,  the  accurate  control 
of  the  temperature  in  making  a  solubility  determination  is  another 
one  of  the  indispensible  requisites  of  accuracy.  In  general,  it  may 
be  stated  therefore,  that  every  procedure  designed  for  preparing  a 
saturated  solution  must  include  provision  for  the  accurate  control 
of  the  temperature  and  for  active  and  continuous  agitation  or  stir- 
ring of  the  solution.  In  the  case  of  the  solubility  of  gases,  which  will 
be  considered  in  a  separate  section,  provision  for  the  control  of  the 
pressure  must  also  be  made. 

It  is  obvious  that  since  the  solubilities  of  various  compounds 
differ,  and  that  of  one  compound  is  affected  by  the  presence  of  an- 
other, the  accurate  determination  of  this  constant  for  a  particular 
molecular  species  presupposes  that  only  this  one  substance  is  pres- 
ent in  the  pure  solvent.  That  is,  accuracy  of  results  demand  that 
only  pure  compounds  be  involved  in  a  given  determination,  con- 
sequently, no  effort  should  be  spared  to  make  it  certain  that  the 
highest  possible  purity  of  both  solute  and  solvent  has  been  attained. 

Apparatus  for  the  Determination  of  the  Solubility  of  Solids  by  the 
Analytical  Method,  —  The  types  of  apparatus  which  have  been 
developed  for  the  preparation  of  saturated  solutions  of  solids  in 
liquids  differ  principally  in  respect  to  whether  designed  for  multiple 
or  single  determinations  at  a  given  temperature.  Elxamples  of  the 
first  type  are  illustrated  by  Figs.  I  and  2. 

It  will  be  noted  that  in  the  one  case  (Fig.  i)  the  bottles  containing 
the  solutions  are  stationary  and  the  liquid  in  each  and  in  the  con- 
stant temperature  bath  is  kept  in  motion  by  means  of  revolving 
stirrers.  This  form  of  apparatus  was  used  by  Moody  and  Leyson 
(1908)  for  the  determination  of  the  solubility  of  lime  in  water  and  is 
particularly  adapted  for  relatively  slightly  soluble  compounds  for 
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which  rather  large  quantities  of  the  saturated  solution  are  needed 
for  accurate  analysis.  There  is  also  shown  in  the  figure  the  pro- 
vision for  withdrawing  the  saturated  solution  through  a  filter 
within  the  inverted  thistle  tube.  The  stirrers  in  the  bottles  are 
fitted  with  mercury  seals  to  prevent  access  of  air  containing  carbon 
dioxide.  Other  features  of  the  apparatus  will  be  readily  understood 
from  the  drawing. 

A  more  common  type  of  apparatus,  designed  for  the  simultaneous 
saturation  of  several  solutions  at  the  same  temperature,  is  that 
illustrated  by  Fig.  2,  in  which  the  bottles  containing  the  solutions 
are  slowly  rotated  in  the  constant  temperature  bath.  The  form 
shown  is  that  described  by  Noyes  (1892).  This  type  of  apparatus 
has  the  advantage  that  the  solid  is,  to  a  large  extent,  kept  in  suspen- 
sion in  the  liquid  and,  therefore,  offers  the  most  favorable  oppor- 
tunity for  continuous  and  uniform  contact  with  the  solution.  Many 
examples  of  this  form  of  apparatus,  differing  principally  in  size  and 
in  the  direction  of  movement  of  the  containers,  are  described  in  the 
literature. 

Of  the  second  type  of  apparatus,  designed  for  a  single  determina- 
tion at  a  given  temperature,  many  varieties  have  been  developed 
for  particular  conditions.  Of  these,  the  following  examples  have 
been  selected  £is  typical  of  this  class  and,  it  is  hoped,  will  illustrate 
most  of  their  desirable  features.  They  are,  in  general,  adaptations 
of  earlier  designs  and  it  is  not  intended  that  the  name  given  in  con- 
nection with  each  is  that  of  the  investigator  who  deserves  the  credit 
for  originating  the  type.  The  drawings  will,  for  the  most  part, 
be  readily  understood  without  detailed  explanations.  The  dimen- 
sions are  not  stated,  since  they  can  usually  be  varied  to  suit  the 
needs  of  almost  any  problem. 

In  Fig.  3  is  shown  the  apparatus  used  by  the  Earl  of  Berkeley 
(1904)  for  the  very  careful  determinations  of  the  solubility  of 
inorganic  salts  in  water.  The  features  of  particular  interest  in 
connection  with  it  are,  that  the  water  bath  itself  is  made  to  serve 
as  the  temperature  regulating  device,  and  the  apparatus  for  with- 
drawing and  simultaneously  filtering  the  saturated  solution  is  a 
combination  of  pipet  and  pycnometer.  This  was  provided  with 
ground  glass  caps  for  each  end  and  the  stem  was  accurately  grad- 
uated. It  was,  of  course,  carefully  standardized  before  use.  The 
flexible  iron  plate  shown  was  made  of  a  disc  from  the  receiver  of 
a  telephone.  The  apparatus  was  used  for  determinations  at  tem- 
peratures between  30°  and  90*^  and  the  range  of  variations  from 
the  set  temperature  of  the  bath  was,  for  2-3  hour  periods,  within 
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about  0.2".  For  the  inner  vessel  containing  the  salt,  the  range 
was  about  0.05°.  At  each  temperature  two  determinations  of  den- 
sity and  solubility  were  mad  ;  one  on  the  solution  obtained  by 
stirring  a  supersaturated  solution  in  contact  with  solid  salt,  and 
the  other  on  the  solution  obtained  by  stirring  an  unsaturated  solu- 
tion in  contact  with  an  excess  of  salt. 


Fig.  3. 

In  the  case  of  determinations  at  the  boiling  point  a  special 
apparatus  was  required.  Two  forms,  described  by  the  Earl  of 
Berkeley  (1904),  are  shown  in  Figs.  4  and  5.  The  first  was  used 
for  the  less  soluble  salts  and  consisted  of  an  outer  tube  A  con- 
taining water  and  an  inner  tube  B  containing  salt  and  solution. 
By  boiling  the  water  vigorously  and  closing  the  side  tube  C,  steam 
passing  through  the  tube  D  stirred  the  solution  thoroughly  and 
the  temperature  rose  to  the  boiling  point  of  the  saturated  solution 
and  remained  constant  when  saturation  was  attained.  The  second 
form  of  apparatus  (Fig.  5)  was  devised  for  use  with  extremely 
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soluble  salts.  In  these  cases  it  was  found  that  the  larger  quan- 
tity of  steam  required  for  thorough  stirring  dissolved  so  much 
salt  that  it  was  necessary  to  have  a  very  lai^e  excess  present.  In 
this  apparatus  the  steam  was  generated  in  a  boiler  A  and  conducted 
through  the  tube  B  to  the  bottom  of  the  large  test  tube  C  containing 
the  excess  of  salt  and  solution.    The  test  tube  was  Immersed  in  the  oil 


Fig.  4.  Fic.  5. 

bath  D  which  was  vigorously  stirred  and  maintained  at  a  tempera- 
ture close  to  that  of  the  boiling  point  of  the  saturated  solution. 
When  the  temperature  of.  the  oil  bath  was  below  the  boiling  point, 
salt  dissolved;  when  above,  salt  was  thrown  out  of  solution. 
Considerable  difficulty  was  experienced  in  filling  the  pycnometer 
with  the  saturated  solution  without  introducing  errors  due  to 
steam  bubbles  caused  by  the  suction  which  was  applied. 
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A  comparatively  simple  form  of  the  type  of  apparatus  used  by 
Victor  Meyer  in  1875  and  modified  by  Reicher  and  van  Deventer 
(1890)  andbyGoldschmidt  (1895),  is  described  by  Hicks  (1915)  and 
shown  in  the  accompanying  Fig.  6.    A  glass  cylinder  A  is  closed  at 


Fig.  6.  Fro.  7. 

each  end  with  large  one-hole  rubber  stoppers.  The  mixture  of  salt 
and  solution  is  contained  in  this  cylinder  and  is  stirred  by  the 
rotation  of  the  tube  E  which  is  provided  with  an  enlai^ement  at 
its  lower  end  in  which  there  are  two  small  holes  at  H  and  /.    The 
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Stirrer  rotates  in  the  bearing  formed  by  the  hollow  wooden  cylin- 
der /.  The  glass  rod  K  carries  a  rubber  stopper  L  which  closes 
the  filtering  tube  M,  in  which  a  platinum  cone  N  supports  an 
asbestos  filter  0.  The  siphon  P  connects  the  filtering  tube  with 
the  flask  jR  which  is  provided  with  an  outlet  through  the  small 
tube  S.  The  apparatus  is  immersed  in  a  constant  temperature 
water  bath  W,  to  about  the  level  shown  After  stirring  the  mix- 
ture of  salt  and  solution  a  sufficient  length  of  time  for  attainment 
of  saturation,  the  undissolved  salt  is  allowed  to  settle  and  the 
rubber  stopper  is  withdrawn  from  the  filter  tube  by  means  of  the 
glass  rod  K,  Suction  is  applied  through  the  tube  S  to  hasten 
the  filtering  and  the  clear  solution  collected,  at  the  temperature  of 
the  bath,  in  the  previously  weighed  flask  jR. 

A  similar  apparatus  was  used  by  Walton  and  Judd  (191 1),  for 
determination  of  the  solubility  of  lead  nitrate  in  pyridine.  This 
is  shown  in  Fig.  7  and  consists  of  a  glass  test  tube  fitted  with  a 
stirrer  which  turns  in  a  mercury  seal,  thus  preventing  loss  of 
solvent  by  evaporation  or  the  admission  of  moisture  from  the  air. 
To  take  a  sample  of  the  saturated  solution,  the  weighing  tube  A 
was  introduced  into  the  larger  tube  through  a  hole  in  the  stopper. 
After  reaching  the  temperature  of  the  bath  the  stirrer  was  stopped, 
the  end  of  the  small  tube  5,  which  was  covered  with  a  piece  of 
closely-woven  muslin,  was  dipped  below  the  surface  of  the  solu- 
tion and  the  liquid  drawn  into  A  by  applying  suction  at  C.  The 
tube  A  was  then  removed,  weighed  and  the  contents  analyzed. 

An  apparatus  which  was  used  by  Donnan  and  White  (191 1), 
for  the  determination  of  equilibrium  in  the  system  palmitic  acid 
and  sodium  palmitate  is  shown  in  Fig.  8.  The  stirring  in  this  case 
was  accomplished  by  means  of  a  current  of  dry  air,  free  of  carbon 
dioxide.  The  apparatus  consists  of  two  parts,  namely,  an  inner 
chamber  £,  where  equilibrium  was  attained,  and  an  outer  case  i4, 
designed  for  isothermal  filtration.  The  whole  was  immersed  in  a 
thermostat  to  the  level  W.  A  side  tube  B  permitted  connection 
with  a  filter  pump.  C  is  a  weighing  bottle  to  receive  the  filtered 
saturated  solution  and  D  a  Gooch  crucible  provided  with  a  paper 
filter.  The  cork,  closing  A,  was  covered  with  a  plastic  layer  to 
render  it  air-tight.  The  tube  at  the  lower  end  of  E  was  closed 
with  a  ground  glass  plug  F,  the  stem  of  which  was  enlarged  to  a 
small  bulb  at  G  and  then  drawn  out  to  pass  easily  through  H, 
leaving  an  air  free  outlet  around  it.  The  small  cork  I  was  used 
to  support  the  stopper  when  lifted  to  allow  the  contents  of  E  to 
flow  down  for  filtration.    The  dry  air  by  which  the  mixture  was 
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stirred  was  drawn  through  K  by  applying  suction  at  H.  The 
preheating  of  this  air  was  accomplished  by  drawing  it  through  a 
thin  spiral  immersed  in  the  thermostat.  The  connection  between 
the  equilibrium  apparatus  and  preheater  was  made  through  a 
mercury  seal,  which  permitted  lifting  the  apparatus  easily  without 
damage  to  the  fragile  preheater  permanently  mounted  in  the 
bath.    This  apparatus  provided  for  the  recovery,  separately,  of 


Fig.  8. 

the  saturated  solution  and  undissolved  solid.  These  authors  also 
describe  an  improved  electrically  heated  and  controlled  constant 
temperature  bath. 

Determinations  at  lower  temperatures  than  can  be  constantly 
maintained  with  the  aid  of  a  water  bath  require  special  forms  of 
apparatus  which  permit  of  temperature  control  under  more  or 
less  restricted  conditions.  An  apparatus  of  this  type,  which  was 
used  by  Cohen  and  Inouye  {1910),  for  determination  of  the  solu- 
bility of  phosphorus  in  carbon  disulfide,  is  shown  in  Fig.  9,  and 
is  intended  for  the  range  of  temperature  between  — 10°  and  + 10°. 
The  saturating  vessel  Z>  consists  of  a  glass  cylinder  to  the  upper 
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end  of  which  is  cemented  a  steel  collar  E,  containing  a  deep  channel. 
A  mixture  of  litharge  and  glycerol  was  used  as  the  cementing 
material  for  this  purpose.  The  inverted  steel  cover  F  fits  into  the 
channel  of  this  collar  and  the  seal  of  the  joint  is  effected,  in  the 
usual  way,  by  means  of  a  layer  of  mercury.  The  cover  F  is  pro- 
vided with  a  brass  tube  K,  to  which  the  pulley  Af  is  attached,  and 


Fic.  9. 


Fto.  la 


is  also  pierced  by  the  tightly  cemented-in  glass  tube  7.  The  glass 
rod  G,  containing  on  its  lower  end  the  three  stirring  wings  H  H  H, 
is  cemented  into  the  brass  tube  K.  The  saturating  vessel  is,  for 
stability,  tightly  fastened  in  a  hole  in  a  block  of  lead,  S,  contained 
in  the  Dewar  cylinder  A.  An  atmosphere  of  CC^  in  the  saturat- 
ing vessel  is  provided  by  introducing  COj  under  pressure  through 
I  and  allowing  the  excess  to  escape  through  the  mercury  seal  in  E. 
After  charging  the  apparatus,  J  is  closed  with  a  rubber  tube  and 
plug  and  the  stirrers  HHH  set  in  motion.  A  Witt  stirrer,  O, 
keeps  the  contents  of  the  bath  in  rapid  circulation.  Water  is 
766 


METHODS  FOR  THE  DETERMINATION  OF  SOLUBILIPY 

used  in  the  bath  for  temperatures  above  o°,  and  alcohol  for  those 
below  o".  The  regulation  of  the  temperature  is  accomplished  by 
addition  of  ice  or  solid  COi  as  found  necessary  and,  therefore,  re- 
quires very  close  attention  on  the  part  of  the  experimenter. 

A  novel  and  simple  form  of  apparatus,  which  was  used  by  Bahr 
(191 1),  for  the  determination  of  the  solubility  of  thallium  hydroxide 
at  temperatures  up  to  40°  is  shown  in  Fig.  10.    As  will  be  seen,  this 


consists  of  a  gas  washing  flask  to  the  arms  of  which  a  Y  tube  pro- 
vided with  two  stop-cocks  is  seated.  The  inside  walls  of  the 
apparatus  were  coated  with  hard  paraffin  and  the  required  amounts 
of  thallium  hydroxide  and  water  introduced.  It  was  then  im- 
mersed in  a  water  bath  and  the  contents  stirred  by  means  of  a 
current  of  hydrogen,  which  entered  as  shown  and  with  A  and  E 
closed,  passed  through  D  and  out  at  B.     When  it  was  desired  to 
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remove  a  sample  of  the  solution  for  analysis,  B  and  D  were  closed 
and  the  liquid  forced  through  A  into  the  pycnometer  by  means  of 
gas  pressure  entering  through  E.  For  temperatures  above  40°, 
the  form  of  apparatus  shown  in  Fig.  11  was  used.  In  this  case  K 
represents  a  copper  cylinder  with  double  walls,  of  which  the  inner 
compartment  G,  contains  concentrated  salt  solution  which  is 
stirred  by  a  stream  of  air  (not  shown),  and  the  outer  compart- 
ment contains  a  layer  of  heating  liquid  H,  The  glass  tube  L  con- 
tains the  mixture  of  thallium  hydroxide  and  water  which  is  stirred 
by  means  of  a  current  of  hydrogen  (not  shown).  When  saturation 
is  attained  the  tube  A,  of  small  bore  and  thick  walls  and  provided 
with  a  small  asbestos  filter,  is  introduced  and  the  saturated  solution 
forced  over  into  the  receptacle  B  by  pressure  of  hydrogen  which 
enters  at  C.  The  heating  liquid  in  B  is  the  same  as  used  in  H. 
The  following  heating  liquids  with  the  boiling  points  shown  were 
used:  AUyl  chloride,  46®;  Ethylene  chloride,  55°;  Chloroform,  61°; 
Methyl  alcohol,  66**;  Benzene,  80*^;  Benzene-Toluene  mixture,  91®; 
Water,  100**. 

A  somewhat  more  elaborate  apparatus,  in  which  the  constant 
temperature  is  maintained  by  means  of  the  vapor  of  a  boiling 
liquid,  is  shown  in  Fig.  12.  This  apparatus  was  developed  by 
Tyrer  (1910)  for  the  very  accurate  determination  of  the  solubili- 
ties of  anthraquinone,  anthracene  and  phenanthraquinone  in  single 
and  mixed  organic  solvents.  The  solvent  with  excess  of  the  solute 
was  placed  in  A  and  kept  in  constant  agitation  by  means  of  the 
vertically  acting  stirrer  shown.  The  tube  A  is  surrounded  by  a 
bath  of  vapor  which  circulates  through  the  cylinder  jB,  condenses 
in  C,  and  returns  to  the  boiling  flask  M.  When  the  solution  is 
saturated  it  is  allowed  to  settle,  and  the  clear  solution  run  out 
(by  raising  the  tube  D)  into  a  small  graduated  flask  £,  which  is 
maintained  at  the  same  temperature  as  the  solution  A.  The  tem- 
perature of  the  vapor  bath  is  varied  by  changing  the  pressure 
under  which  the  liquid  in  the  fleisk  M  is  boiling.  For  this  purpose, 
the  manostat  P  is  provided.  The  temperature  can,  with  care,  be 
maintained  constant  to  o.oi®.  For  this  purpose  the  apparatus 
must  be  air-tight,  the  liquid  in  the  boiling  flask  must  not  bump 
(which  is  entirely  prevented  by  placing  a  layer  of  mercury  in  the 
flask)  and  a  pure  boiling  liquid  must  be  used. 

Although  illustrations  of  special  forms  of  apparatus  designed  for 
securing  equilibrium  in  solubility  determinations  could  be  extended 
far  beyond  the  number  given,  it  is  believed  that  the  principal 
features  have  been  made  clear  and  it  will  no  doubt  be  possible  to 
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adapt  the  devices  here  shown  to  many  other  cases  for  which  accu- 
rate determinations  of  solubility  may  be  desired. 

Separation  of  Saturated  Solution  from  Undissolved  Solid.  —  The 
next  point,   after  the  establishment  of  equilibrium  between  the 
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Fig.  12. 

solvent  and  solution,  is  the  matter  of  successfully  separating  the 
saturated  solution  from  the  undissolved  solid,  preparatory  to  its 
analysis.  There  are,  undoubtedly,  many  cases  where  this  b  a  very 
serious  problem.  This  is  especially  so  for  extremely  soluble  com- 
pounds, which  yield  viscous  solutions  as  well  as  for  those  which 
do  not  readily  settle  out  of  the  solution  or  cannot  be  removed  by 
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ordinary  filtration.  It  is,  of  course,  necessary  to  maintain  the 
mixture  at  the  temperature  at  which  saturation  was  obtained  until 
the  complete  separation  of  the  solution  and  solid  has  been  effected. 
The  operation  should,  therefore,  as  a  general  thing,  be  conducted 
in  the  same  bath  used  for  preparing  the  saturated  solution.  Sev- 
eral forms  of  apparatus  designed  for  this  purpose  are  shown  in 
the  diagrams  given  in  the  preceding  pages.  For  solutions  which 
can  be  readily  separated  from  the  undissolved  solid,  a  graduated 
pipet  to  which  a  stem  with  a  plug  of  filtering  material  can  be 
attached  and  which  is  adapted  to  being  easily  weighed,  is  the  most 
convenient. 

Analysis  of  the  Saturated  Solution,  —  The  weight  of  a  known 
volume  of  the  perfectly  clear  solution,  that  is,  its  specific  gravity, 
should  always  be  determined.  This  weighed  quantity  of  solution, 
or  a  known  dilution  of  it,  furnishes  a  very  convenient  sample  for 
the  determination  of  the  amount  of  dissolved  compound  . 

In  regard  to  the  analysis,  the  procedure  must  be  selected  en- 
tirely on  the  basis  of  the  number  and  character  of  the  constituents 
present.  In  cases  of  the  solubility  of  single  non- volatile  compounds, 
in  solvents  which  can  be  more  or  less  easily  removed  by  volatiliza- 
tion, the  plan  in  most  general  use  is  the  evaporation  of  a  known 
amount  of  the  solution  to  dryness  and  weighing  the  residue.  Special 
forms  of  apparatus  to  be  used  for  this  purpose  have  been  proposed 
from  time  to  time.  These  are,  usually,  vessels  with  tubular  open- 
ings, arranged  so  that  a  current  of  dry  air  can  be  drawn  over  the 
surface  of  the  heated  sample. 

In  the  case  of  solubility  determinations  in  which  the  saturated 
solution  contains  more  than  one  dissolved  compound,  the  applica- 
tion of  the  usual  gravimetric  or  volumetric  procedures  will,  of 
course,  be  necessary.  Where  unique  methods  have  been  developed, 
a  brief  reference  to  them  will  usually  be  found  in  the  body  of  the 
book,  in  connection  with  the  results  for  the  compound  in  question. 

In  certain  cases,  where  the  direct  determination  of  the  amount 
of  the  dissolved  compound  present  in  the  solution  would  be  very 
difficult  or  impossible,  an  indirect  method  can  sometimes  be  used. 
For  this  purpose,  a  carefully  weighed  amount  of  the  compound 
must  be  used,  and,  after  the  period  of  saturation,  the  undissolved 
residue  is  filtered  off  under  conditions  which  reduce  losses  to  a 
minimum  and,  after  drying  to  its  original  condition,  it  is  weighed, 
and  the  amount  which  has  been  dissolved  found  by  subtracting 
the  weight  of  the  undissolved  residue  from  the  quantity  originally 
present. 

770 


METHODS  FOR  THE  DETERMINATION  OF  SOLUBILITY 

IdentificaUon  of  the  Solid  Phase,  —  As  already  mentioned  in  the 
chapter  on  General  Information,  the  solubility  of  a  compound, 
which  is  capable  of  existing  in  several  forms,  depends  upon  the 
particular  form  in  which  it  is  present  in  contact  with  the  satu- 
rated solution.  The  question  of  the  composition  of  the  solid  phase 
is,  therefore,  of  considerable  importance  for  the  accurate  deter- 
mination of  solubility.  Although  the  identification  of  the  solid 
phase  presents  little  difficulty  in  the  majority  of  cases,  it  some- 
times happens  that  it  can  be  made  only  by  a  more  or  less  indirect 
method.  The  principal  reason  for  this  is  that  adhering  solution  can 
usually  not  be  completely  removed  from  the  solid  phase  and  the 
analysis,  consequently,  does  not  give  direct  information  of  the 
required  accuracy. 

A  method  which  has  been  used  considerably  for  identifying  the 
solid  phase  is  that  known  as  the  residue  method  of  Schreinemakers 
(1893).  It  is  based  on  the  principal  that  if  an  analysis  is  made  of 
both  the  saturated  solution  and  of  a  mixture  of  the  saturated  solu- 
tion and  the  solid  phase  of  unknown  composition,  the  two  points  so 
obtained,  when  plotted  on  a  coordinate  system,  lie  on  a  line  con- 
necting the  point  representing  the  comp)osition  of  the  solid  phase  and 
the  solubility  curve  of  the  system.  Similar  analyses  of  another  sat- 
urated solution  of  the  system  and  of  its  mixture  with  the  solid 
phase,  locate  another  such  line.  Since  all  lines  so  determined 
when  extended,  pass  through  the  point  representing  the  compo- 
sition of  the  solid  phase,  their  intersection  locates  this  point 
definitely. 

Although  the  original  description  of  this  method  by  Schreine- 
makers was  illustrated  by  an  example  drawn  on  the  rectangular 
system  of  coordinates,  it  has  been  used  much  more  extensively,  in  a 
practical  way,  in  connection  with  the  later  developed  equilateral 
triangular  diagram.  In  this  case,  each  apex  of  the  tHangle  repre- 
sents one  of  the  three  components  of  the  system,  each  p)oint  on  a  leg, 
a  mixture  of  two,  and  each  point  within  the  triangle  a  mixture  of  all 
three  components.  When  a  number  of  saturated  solutions  are 
analyzed,  the  results  corresp)ond  to  points  on  the  solubility  curve  of 
the  system.  If  now  some  of  the  solid  phase  with  adhering  solution 
is  removed  from  each  mixture  and  analyzed,  it  is  evident  that  the 
results  thus  obtained,  being  for  samples  made  up  of  both  the  satu- 
rated solution  and  the  solid  phase,  give  points  which  lie  on  lines 
connecting  the  two.  The  points  on  the  curve  for  the  pure  saturated 
solutions  being  known,  it  is  necessary  only  to  connect  them  with  the 
points  for  the  corresponding  mixtures  of  solid  phase  and  saturated 
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solution,  and  to  prolong  the  lines  to  their  common  intersection. 
This  will  necessarily  be  at  the  point  representing  the  composition 
of  the  pure  solid  phase. 

In  applying  the  residue  method  of  Schreinemakers,  if  the  inter- 
secting lines  which  fix  the  point  corresponding  to  the  solid  phase 
meet  at  a  very  narrow  angle,  definite  information  as  to  its  composi- 
tion may  not  be  secured.  For  cases  such  as  these,  a  procedure  to 
which  the  name  *^ tell-tale**  method  was  given  by  Kenrick  (1908) 
and  which  is  described  in  detail  by  Cameron  and  Bell  (19 10),  has 
been  developed.  This  method  consists  in  adding  to  the  mixture  a 
small  amount  of  an  entirely  different  comp)ound  which  remains 
wholly  in  the  solution.  After  equilibrium  has  been  reached,  a  p)or- 
tion  of  the  saturated  solution  and  of  the  solid  phase  with  adhering 
solution  are  analyzed,  and  the  quantity  of  the  added  "tell-tale" 
comp)ound  in  each  determined.  From  the  result,  showing  the  con- 
centration of  the  added  comp)ound  in  the  saturated  solution,  and  the 
amount  of  it  found  in  the  mixture  of  solid  and  solution,  the  quantity 
of  solution  in  contact  with  the  solid  can  be  calculated.  Since  the 
composition  of  the  solution  is  also  known,  the  difference  between 
the  composition  of  the  solid  plus  solution  and  of  the  amount  of 
solution  known  to  be  present,  is  the  comp)osition  of  the  pure  solid. 

Transition  Temperatures  can  frequently  be  accurately  determined 
by  relatively  simple  means,  and  since  such  data  are  useful  in  estab- 
lishing fixed  points  on  solubility  curves  they  are  valuable  adjuncts 
to  directly  determined  solubility  data. 

Synthetic  Method,  —  The  procedures  which  have,  so  far,  been 
mentioned  are  all  classed  as  analytical  methods  of  solubility  deter- 
mination. In  contradistinction  to  these  is  the  equally  useful  reverse 
process,  by  which  the  solvent  and  solute  are  brought  together  in 
previously  measured  quantities  and  the  temperature  ascertained  at 
which  the  solution  is  saturated.  To  this  procedure  the  designation 
synthetic  method  of  solubility  determination  has  been  applied. 
One  of  the  earliest  investigators  to  use  this  method  extensively  was 
Alexejeff  (1886)  and  it  is,  therefore,  frequently  referred  to  as  the 
AlexejefT  synthetic  method  of  solubility  determination. 

The  synthetic  method  can,  of  course,  be  used  both  for  the  solu- 
bility of  solids  in  liquids  and  for  liquids  in  liquids,  but  it  is  in  the 
latter  case  that  it  is  of  greatest  service.  Its  points  of  superiority, 
particularly  in  the  case  of  the  reciprocal  solubility  of  liquids,  are 
that  the  upper  limits  of  the  determinations  can  be  extended  far 
beyond  the  boiling  point  temperature  and  are,  in  fact,  limited  only 
by  the  resistance  of  the  glass  to  pressure  or  to  the  action  of  the 
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liquid.  Only  small  quantities  of  the  solute  and  solvent  are  required 
for  a  determination.  It  is  applicable  to  compounds  for  which 
quantitative  methods  of  analysis  are  not  available  or  are  of  a  tedious 
character.  The  mixtures,  being  contained  in  sealed  tubes,  are  not 
subject  to  the  action  of  constituents  of  the  air,  nor  are  losses,  due  to 
volatilization,  to  be  feared.  Although,  in  the  case  of  solids,  diffi- 
culties incident  to  the  supersaturation,  resulting  from  failure  of  the 
crystals  to  separate  on  cooling,  are  encountered,  with  liquids 
the  point  of  saturation  is  made  instantly  and  strikingly  evident  by 
tlie  beginning  of  opalescence  or  clouding  which  occurs,  and  errors 
due  to  supersaturation  are  rarely  encountered.  A  sure  criterion 
that  supersaturation  does  not  occur  rests  on  the  observation  of  the 
temperature  at  which  the  cloudy  solution  again  clears.  If  this 
temperature  coincides  with  the  temperature  of  the  beginning  of 
opalescence,  it  is  certain  that  supersaturation  has  not  occurred. 
The  observation  of  the  temperature  of  saturation  can  be  repeated 
as  often  as  desired,  and  the  accuracy  of  the  determination  is  ordi- 
narily limited  only  by  the  care  taken  in  making  it. 

The  limitations  of  the  method,  aside  from  the  supersaturation 
which  may  occur  in  the  case  of  solids,  are  principally  those  resulting 
from  the  low  temperature  coefficients  of  solubility  possessed  by 
certain  compounds,  and  which  usually  occur  in  the  vicinity  of 
maxima  or  minima  of  solubility  curves.  Although  a  ''critical  cloud- 
ing" occurs  in  the  vicinity  of  the  so-called  critical  solution  point, 
this  possesses  a  characteristic  appearance  which  is  easily  distinguish- 
able from  the  clouding  observed  at  the  saturation  point,  and  errors 
of  observation  due  to  it  are  not  to  be  apprehended.  In  fact,  it  has 
been  p)ointed  out  that  supersaturation  disappears  at  the  critical 
point,  and  the  synthetic  method  is  ordinarily  very  accurate  in  the 
vicinity  of  the  critical  solution  temperature. 

Since,  by  the  synthetic  method  the  results  are  necessarily  obtained 
under  different  pressures,  this  question  has  been  given  consideration 
from  the  theoretical  and  the  practical  side.  Although  it  is  possible 
that  extremely  high  pressures  would  exert  an  influence,  the  conclu- 
sion appears  justified  that  under  ordinary  conditions,  in  which 
pressures  of  lo  atmospheres  are  not  exceeded,  no  notable  effect 
would  be  produced.  The  solubility  curves  obtained  by  this  method 
do  not  show  any  abnormalities  due  to  this  cause. 

In  the  case  of  the  determination  of  the  solubility  of  solids  by  the 
synthetic  method,  the  operation  consists  in  preparing  a  mixture  of  a 
carefully  determined  amount  of  the  solvent  and  of  the  solid,  and 
subjecting  it  to  gradually  increasing  temperature  and  to  constant 
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agitation,  while  a  continual  observation  of  the  changes  taking  place 
in  the  solid  is  made.  When  all  but  a  few  small  crystals  have  dis- 
solved, the  change  in  temperature  is  regulated  much  more  carefully 
and  note  is  taken  of  the  point  at  which  the  edges  of  these  final 
crystals  begin  to  change  from  sharp  to  rounded,  or  vice  versa,  or 
where  the  sizes  of  the  particles  visibly  increase  or  diminish.  Care 
must,  of  course,  be  taken  not  to  allow  the  last  portions  of  the  solid 
to  dissolve;  otherwise,  on  cooling,  considerable  supersaturation  may 
occur  before  the  solid  begins  to  separate  from  solution.  The  method 
is,  naturally,  most  serviceable  where  the  change  in  solubility  with 
temperature  is  considerable,  and  where  convenient  methods  for  the 
direct  analysis  of  the  solution  are  not  available. 

The  procedure  of  a  determination  in  the  case  of  the  reciprocal 
solubility  of  liquids  consists  in  introducing  by  means  of  capillary 
funnels  weighed  amounts  of  the  two  liquids  into  small  glass  tubes 
and  sealing  the  ends.  The  amount  of  air  space  in  the  tubes  should 
be  kept  low.  Many  convenient  devices  for  weighing  and  intro- 
ducing the  liquids  have  been  described.  In  the  case  of  very  volatile 
liquids  it  may  be  necessary  to  introduce  them  in  thin  walled  bulbs, 
which  can  be  broken  after  the  tube  containing  the  mixture  has  been 
sealed.  The  tube  is  then  placed  in  a  large  beaker  of  water,  or  higher 
boiling  liquid  if  necessary,  and  heat  applied  until  the  contents  of  the 
tube,  on  being  shaken,  become  homogeneous.  The'temperature  is 
then  allowed  to  fall  very  slowly  and  an  observation  made,  while  the 
tube  is  constantly  agitated,  of  the  temperature  of  first  appearance 
of  opalescence.  This  observation  can  be  repeated  as  many  times  as 
desired  and  the  temperatures  of  appearance  and  disappearance  of 
the  clouding,  which  usually  differ  by  only  a  few  tenths  of  a  degree, 
can  be  ascertained  with  certainty. 

Since,  by  the  synthetic  method  the  data  are  for  irregular  intervals 
of  temperature,  in  order  to  obtain  results  for  a  particular  tem- 
perature it  is  necessary  to  plot  the  several  determinations  on  coordi- 
nate paper  and  from  the  solubility  curve  so  obtained,  read  the  value 
for  the  temperature  in  question. 

Freezing-point  Method.  —  A  modification  of  the  synthetic  method, 
which  is  applicable  particularly  to  solutions  which  contain  relatively 
large  amounts  of  the  dissolved  compound,  is  that  which  consists  in  a 
determination  of  the  freezing-point  of  the  mixture.  This  p)oint  is, 
in  fact,  the  temperature  at  which  the  separating  solid  compound  is 
in  equilibrium  with  the  solution. 

The  difference  between  the  freezing-point  determination  and  the 
observation  of  the  point  of  growth  or  diminution  of  a  crystal  in  a 
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liquid  is  that,  in  the  former,  the  establishment  of  equilibrium  is 
recognized  exclusively  by  the  change  of  the  thermometer.  The 
solution  is  cooled  gradually,  during  which  the  thermometer  sinks 
slowly  to  a  point  below  the  freezing  temperature.  As  soon  as  the 
first  crystal  appears,  either  spontaneously  or  by  intentional  intro- 
duction (seeding),  the  thermometer  rises  suddenly  to  the  freezing- 
point  and  remains  stationary  for  some  time. 

This  method  can,  of  course,  be  used  in  a  large  number  of  cases  for 
the  determination  of  solubility.  Those  portions  of  the  solubility 
curves  of  salts  in  water  for  which  ice  is  the  solid  phase,  are  practi- 
cally always  determined  in  this  way  and  it  may  be  said,  in  general, 
that  for  determinations  made  at  low  temperatures,  the  freezing-point 
method  is  to  be  selected  whenever  p)ossible. 

For  the  practical  execution  of  the  method  the  very  well  known 
apparatus  of  Beckmann  is  most  convenient  and  satisfactory.  The 
determinations  must,  of  course,  be  made  with  all  the  refinements 
which  have  been  developed  for  accurate  freezing-point  measure- 
ments. 

The  method  has  beeti  used  extensively  for  the  discovery  of 
addition  compounds.  Its  use  for  this  purpose  is  based  upon  the 
principle  that  if  to  a  pure  compound,  -4,  a  second,  JB,  is  added,  the 
freezing-point  of  A  is  lowered;  similarly  the  freezing-point  of  B  is 
lowered  by  A,  and  the  two  descending  curves  thus  obtained  inter- 
sect at  the  eutectic.  If,  however,  a  compound,  A^By  is  formed, 
this  also  acts  as  a  pure  substance  and  its  freezing-point  is  lowered 
by  either  A  ov  B.  Hence  the  freezing-point  lines  do  not  meet  at  a 
single  eutectic  but  exhibit  in  this  case  a  maximum,  the  position  of 
which  indicates  the  composition  of  the  comp)ound. 

Volume  Change  Method.  —  Still  another  method,  which  is  a  modi- 
fication of  the  synthetic,  is  that  designed  to  indicate  the  reciprocal 
solubility  of  liquids  by  a  determination  of  the  volume  changes  which 
occur  when  two  relatively  sparingly  miscible  liquids  are  shaken 
together  in  a  closed  vessel.  The  apparatus  consists  usually  of  a 
cylindrical  receptacle  which  is  provided  with  a  constricted  grad- 
uated section  either  at  one  end  or  near  the  middle.  Such  volumes  of 
liquids  are  chosen  that  the  meniscus  separating  them  lies  in  the 
constricted  graduated  tube.  The  determination  consists  in  super- 
imposing measured  volumes  of  each  liquid  and  noting  the  position 
of  the  meniscus  before  and  after  a  period  of  shaking  at  constant 
temperature.  From  the  increase  or  decrease  of  volume  of  the  two 
layers,  as  estimated  from  the  change  in  position  of  the  meniscus, 
the  reciprocal  solubility  of  the  two  liquids  is  calculated.     It  is  to  be 

775 


METHODS   FOR  THE  DETERMINATION  OF  SOLUBILITY 

noted,  however,  that  the  solubility  of  liquids  is  in  practically  all 
cases  reciprocal,  and  without  an  analysis  of  the  two  layers  the  true 
solubility  can  not  usually  be  deduced. 

Titration  Method.  —  A  special  case  of  the  reciprocal  solubility  of 
liquids  is  that  representing  equilibrium  in  ternary  systems  yielding 
two  liquid  layers.  Such  equilibria  are  usually  determined  by  rel- 
atively simple  titration  procedures,  but  for  the  interpretation  and 
description  of  the  results,  special  terms  have  been  developed  and 
these  require  more  or  less  detailed  explanation. 

When  a  third  liquid  is  added  to  a  mixture  of  two  others  which  are 
miscible  to  only  a  slight  extent,  the  added  liquid,  if  soluble  in  each 
of  the  others,  will  distribute  itself  between  the  two  and  an  equi- 
librium will  be  reached.  If  the  two  layers  are  then  analyzed  and 
the  results  plotted  on  coordinate  paper,  two  points,  corresponding 
to  the  two  layers,  will  be  obtained.  If  more  of  the  third  liquid  is 
added,  equilibrium  will  again  be  established  after  a  short  period  of 
shaking  and  the  analysis  of  the  two  layers,  to  which  the  designation 
conjugate  layers  has  been  given,  will  fix  two  more  points  when  plotted 
on  the  coordinate  paper.  The  process  may  be  repeated  until  a 
considerable  number  of  points  have  been  obtained.  When  this  has 
been  done,  it  will  always  be  found  that  these  p)oints  are  the  locus  of  a 
smooth  curve,  to  which  the  designation  binodal  curve  has  been  given. 
If  the  pairs  of  points  corresponding  to  the  conjugate  layers  are 
connected,  the  lines  so  obtained  are  defined  as  tie  lines.  Since  it  is 
evident  that  with  the  continued  addition  of  the  third  or  consolute 
liquid,  a  point  must  finally  be  reached  at  which  the  resulting  mixture 
will  no  longer  separate  into  two  conjugate  layers,  the  tie  lines  suc- 
cessively determined  as  above  described,  will  become  shorter  and 
shorter  until  finally  the  last  one  is  reduced  to  the  point  correspond- 
ing to  the  homogeneous  mixture  of  the  three  components.  To  this 
is  given  the  name  plait  point. 

Although  for  the  above  example  a  ternary  system  made  up  of 
three  liquids  has  been  taken,  there  are  a  large  number  of  salts  and 
other  solid  comp)ounds  which,  when  dissolved  in  mixtures  of  liquids 
of  certain  concentrations,  cause  the  latter  to  separate  into  conjugate 
liquid  layers.  These  systems  have  aroused  much  interest  from  time 
to  time  and  considerable  data  for  them  are  given  in  the  literature. 

Since  it  is  usually  difficult  and  frequently  imp)ossible  to  analyze 
directly  a  homogeneous  mixture  of  liquids,  and  thus  determine  the 
points  on  a  binodal  curve,  a  simple  titration  method  for  this  purpose 
has  come  into  general  use.  By  means  of  this  a  homogeneous 
mixture  of  known  amounts  of  two  of  the  components  is  titrated  with 
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the  third  just  to  the  point  of  initial  separation  of  the  second 
layer,  which  is  usually  very  sharply  indicated  by  the  appearance  of 
clouding  or  opalescence.  The  procedure  may  also  be  reversed  and 
the  consolute  liquid  added  just  to  the  point  of  clearing  of  the  cloudy 
mixture  of  the  other  two.  By  this  plan  the  synthetically  derived 
composition  of  one  of  the  two  conjugate  layers  and  thus  of  one  point 
on  the  binodal  curve  is  known.  The  determination  of  the  tie  line 
and  therefore,  the  identification  of  the  corresp)onding  point  on  the 
curve  for  the  conjugate  liquid,  requires  an  additional  experiment 
for  its  location.  Several  procedures  for  this  purpose  have  been  de- 
veloped. They  usually  depend  upon  the  determination  of  one  or 
more  constants  of  specially  prepared  pairs  of  conjugated  liquids, 
such  as  their  specific  gravities  or  refractive  indices.  In  the  case 
of  mixtures  of  which  one  member  can  be  easily  determined  analyti- 
cally, tie  lines  can  be  located  by  the  quantitative  determination  of 
this  member  in  pairs  of  conjugated  liquids. 

In  general,  the  titration  method  for  the  determination  of  the 
solubility  of  liquids  is  applicable  to  many  cases.  The  facts,  that 
equilibrium  is  attained  so  promptly  in  liquids  and  that  the  evidence 
of  the  appearance  of  a  second  insoluble  layer  is  usually  so  striking, 
make  it  of  great  value.  Refinements  have  been  introduced  such 
as  the  addition  of  liquid  or  solid  dyes  to  the  mixture  in  order  to 
facilitate  the  detection  of  the  end  point,  and  the  development  of 
particular  forms  of  apparatus  for  measuring  and  weighing  the 
liquids.  The  constituents  of  the  mixtures  are  usually  weighed  but 
the  volume  relations  and,  therefore,  the  specific  gravities  can  also 
be  approximately  estimated,  by  using  graduated  vessels  for  making 
the  titrations,  and  measuring  in  them  the  volumes  of  the  final 
mixtures.  A  very  ingenious  method  for  ascertaining  indirectly  the 
composition  of  the  liquid  mixtures  in  the  case  of  the  system 
naphthalene,  acetone  and  water,  is  described  on  p.  444. 

As  a  usual  thing  the  temperature  coefficients  are  not  very  great 
in  the  case  of  liquid  mixtures  and  the  very  accurate  control  of  the 
temperature  is  not  imperative.  When  such  control  is  necessary, 
however,  the  use  of  a  thermostat  does  not  seriously  complicate  the 
determination. 

Distribution  Coefficients.  —  As  mentioned  above,  when  a  third 
compound  is  added  to  a  mixture  of  two  liquids  which  are  relatively 
immiscible,  it  will  dissolve  to  a  certain  extent  in  each  and  the  com- 
position of  the  two  layers  represent  conjugate  points  on  the  binodal 
curve  for  the  system.  The  results  are,  however,  of  interest  from 
another  point  of  view,  namely  that  of  the  distribution  of  the  com- 
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pound  between  the  two  solvents.  This  distribution  coefficient  is, 
in  many  cases,  of  considerable  interest  in  connection  with  analytical 
methods  based  on  shaking  out  procedures  and  also  in  connection 
with  such  problems  as  the  molecular  state  of  compounds  in  solution, 
their  dissociation  and  other  points  of  theoretical  interest.  Distri- 
bution coefficients  have,  therefore,  been  studied  to  a  large  extent 
and  much  data  for  them  are  available.  In  general,  the  determina- 
tions are  made  by  relatively  simple  methods.  The  amount  of  the 
compound  present  in  a  definite  amount  of  each  layer,  after  equi- 
librium has  been  established  by  adequate  agitation,  is  determined 
in  any  manner  most  convenient.  If  the  total  amount  of  solute  is 
known,  and  that  found  in  one  layer,  the  amount  in  the  other  can,  of 
course,  be  calculated  by  difference.  The  results  are  usually  ex- 
pressed on  the  volume  basis,  since  it  is  the  ratio  of  the  amounts 
present  in  the  same  molecular  state  in  equal  volumes  of  the  two 
layers  which  is  a  constant,  independent  of  temperature  and  con- 
centration. 

It  is  evident  that  when  the  concentration  at  the  saturation  point 
is  considered,  the  amount  of  the  comp)ound  which  enters  each  layer 
depends  upon  its  solubility  in  the  liquid,  consequently  the  dis- 
tribution coefficient  is  the  relation  of  the  solubilities  of  the  dissolved 
substance  in  the  two  solvents.  Variations  from  this,  aside  from 
changes  in  molecular  state,  etc.,  in  one  or  the  other  solvent  are  due 
to  such  causes  as  the  reciprocal  solubility  of  the  so-called  immiscible 
solvents,  which  will,  of  course,  be  influenced  by  the  presence  of  the 
dissolved  compound,  especially  at  the  higher  concentrations.  Vari- 
ations of  the  coefficient  with  temperature  would  result  in  cases 
where  the  solubilities  of  the  comp)ound  in  the  two  solvents  do  not 
change  at  the  same  rate  with  temperature. 

Electrolytic  Conductivity  Method.  —  Of  the  physical  properties 
which  can  be  used  for  the  determination  of  the  concentration  of  a 
solution,  such  as  specific  gravity,  refractive  index,  etc.,  the  electro- 
lytic conductivity  is  of  particular  value  in  the  case  of  those  very 
sparingly  soluble  compounds  which  yield  solutions  too  dilute  to  be 
analyzed  by  gravimetric  or  volumetric  methods.  By  its  use  the 
progress  of  the  saturation  can  be  followed  without  separating  the 
undissolved  solid  from  the  solution,  or  even  removing  the  portion 
used  for  the  determination.  The  special  electrical  equipment 
which  is  required,  however,  and  the  need  for  water  of  exceptional 
purity  and  of  vessels  of  particular  qualities,  restrict  its  general  use. 

The  method  of  calculating  the  concentration  from  the  conduc- 
tivity is  based  on  the  assumption  that  at  the  very  great  dilutions 
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involved,  complete  dissociation  occurs.  Therefore,  the  limiting 
value  to  which  the  equivalent  conductivity  approaches  at  infinite 
dilution  is,  for  practical  purposes,  attained,  and  A  =  A*  =  /«  +  /*, 
where  h  and  lu  are  the  ionic  conductivities  of  the  anions  and  kations. 
These  values  are  known  for  all  the  principally  occurring  ions.  The 
observed  specific  conductivity  k  is,  however,  connected  with  the 
equivalent  conductivity  and  the  concentration  17  by  the  equation 

A  =  -,  in  which  rj  represents  the  concentration  in  gram-equivalents 

per    cubic    centimeter.      Rearrangement    and    substitution    give 

17  =  .    .   J  .     From  this  equation  the  solubility  of  the  substance 

under  investigation  is  calculated  by  substituting  the  measured 
specific  conductivity  of  the  solution  and  the  known  values  of  the 
ionic  conductivities. 

The  Solubility  of  Gases  in  Liquids.  —  When  a  gas  and  a  liquid  are 
intimately  mixed  by  shaking,  a  definite  amount  of  the  gas  will  be 
dissolved  by  the  liquid  and,  simultaneously,  the  vapor  of  the  liquid 
will  mix  with  the  gas  in  the  space  above  the  liquid.  The  partial 
pressure  of  the  liquid  in  the  gas  space  is  almost  exactly  the  same  as 
that  of  the  pure  liquid  at  the  solution  temperature,  since  the  in- 
fluence of  the  relatively  slight  amount  of  dissolved  gas  is  insignifi- 
cant in  by  far  the  most  cases.  The  amount  of  gas  which  is  dissolved 
depends  both  on  the  nature  of  the  gas  and  of  the  liquid  and  is, 
furthermore,  a  function  of  the  temperature,  and  pressure. 

In  regard  to  the  influence  of  pressure,  the  absorption  law  of  Henry 
holds  for  the  most  part,  when  the  gas  solubility  is  not  too  great. 
According  to  it,  the  amount  of  pure  gas,  which  is  taken  up  at  con- 
stant temperature  by  a  given  amount  of  liquid  is  proportional  to 
the  pressure  of  the  gas. 

The  temperature  acts  almost  always  in  the  sense  that  the  solu- 
bility decreases  as  the  temperature  rises. 

The  solubilities  of  geises  are  usually  expressed  either  in  terms  of 
the  Bunsen  '* Absorption  Coefficient"  /3,  or  theOstwald  "Solubility 
Expression"  /.     Definitions  of  these  are  given  on  p.  227. 

The  experimental  methods  for  the  determination  of  the  solubility 
of  gases  vary  according  to  the  nature  of  the  gas.  For  those  which 
dissolve  in  relatively  large  amounts  and  can  be  analytically  deter- 
mined with  accuracy,  the  saturated  solution  may  be  analyzed  by 
ordinary  quantitative  methods.  Thus,  in  the  case  of  the  solubility 
of  sulfur  dioxide  in  aqueous  solutions  of  salts  (see  p.  706,  results  by 
Fox,  1902),  the  solutions  were  saturated  by  passing  a  stream  of  the 
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gas  through  them  at  atmospheric  pressure  and,  when  equilibrium 
was  attained,  a  measured  portion  of  the  solution  was  withdrawn, 
transferred  to  an  excess  of  standardized  iodine  solution  and  the 
excess  of  the  latter  titrated  with  thiosulfate.  A  gravimetric  pro- 
cedure was  used  by  ChristofF  (1905)  for  the  determination  of  the 
solubility  of  carbon  dioxide  in  aqueous  salt  solutions.  In  this  case 
the  solutions  were  weighed  before  and  after  the  passage  of  the  gas 
through  them  and  the  increase  in  weight,  after  applying  necessary 
corrections,  taken  to  represent  the  solubility  at  the  temperature  of 
the  experiment  and  at  atmospheric  pressure.  The  absorption  flasks 
were  of  special  shape  and  the  gas  was  previously  passed  through  a 
series  of  U  tubes,  containing  the  same  aqueous  solution,  in  order 
to  prevent  loss  of  water  from  the  experimental  solution  which, 
otherwise,  would  have  occurred. 

In  the  great  majority  of  cases,  however,  gas  solubility  is  deter- 
mined by  a  method  based  upon  the  measurement  of  the  volume^  of 
the  gas  absorbed.  The  apparatjis  consists  essentially  of  an  absorp- 
tion flask  for  the  liquid,  connected  by  means  of  a  tube  of  small  bore 
to  a  graduated  buret  in  which  the  gas  is  measured  above  mercury, 
the  level  of  which  can  be  altered  by  raising  or  lowering  a  container 
connected  with  the  buret  by  means  of  a  rubber  tube.  Many  forms 
of  this  apparatus  have  been  described  and  the  disadvantages  of  the 
earlier  forms  have  gradually  been  remedied.  A  relatively  simple 
form  of  this  apparatus,  but  one  which  embodies  the  essential 
features  required  for  accuracy,  is  that  described  by  McDaniel  (191 1) 
for  the  determination  of  the  solubility  of  methane,  ethane  and 
ethylene  in  a  large  number  of  organic  solvents  at  various  tem- 
peratures. 

This  apparatus  is  shown  in  Fig.  13.  -4  is  an  ordinary  gas  buret 
and  B  an  absorption  pipet  of  the  form  first  used  by  Ostwald.  "The 
buret  and  pipet  are  connected  by  means  of  the  glass  capillary  M 
sealed  directly  onto  each,  so  that  the  whole  forms  one  solid  piece 
of  glass  apparatus  without  rubber  or  cement  connections  of  any  kind; 
thus  any  possibility  of  leaks  from  these  extremely  troublesome 
sources  is  entirely  avoided.  The  whole  apparatus  is  clamped 
solidly  to  a  rigid  support  so  that  it  can  be  taken  up  in  the  hands 
and  shaken  for  the  purpose  of  bringing  the  gas  into  intimate  contact 
with  the  liquid.  The  pipet  and  buret  are  each  provided  with  a 
three-way  stopcock,  C  and  D.  These  can  be  turned  in  such  a  way 
as  to  allow  the  gas  to  sweep  out  the  air  from  the  connecting  capillary. 
By  the  same  means  the  two  vessels  may  also  be  connected  direcdy 
with  each  other  as  well  as  separately  with  the  outside  air  or  source 
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of  gas  supply.  The  pipet  and  buret  are  each  provided  with  a  water 
jacket,  P  and  Q.  The  temperature  of  each  is  regulated  by  means 
of  the  electrically  heated  coils  K  and  L."  These  coils  are  of 
manganin  wire  and  are  connected  in  series.  The  rate  of  evolution 
of  heat  in  the  jackets  was  adjusted  in  the  first  place  by  varying  the 
length  of  the  manganin  wire,  until  the  temperature  was  the  same  in 
each  jacket.  Stirring  was  accomplished  by  blowing  air  through 
the  tubes  /  and  J.  The  differences  in  temperature  between  the 
pipet  and  buret  were  never  greater  than  0.i°. 


Fic.  14. 


In  carrying  out  a  determination  by  this  method  it  is,  of  course, 
necessary  that  the  solvent  be  completely  free  of  dissolved  air  or 
other  gas.  This  is  perhaps  the  most  important  part  of  the  deter- 
mination and  a  special  form  of  apparatus  for  the  purpose  is  described 
by  McDaniel  (1911)  and  is  shown  in  Fig.  14.  "The  liquid  was 
boiled  under  diminished  pressure  in  the  flask  C  attached  directly 
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to  the  lower  opening  of  the  pipet  by  means  of  the  rubber  stopper  as 
shown  in  the  figure.  Connection  with  the  air  pump  is  made  at  D. 
During  the  boiling  the  lower  opening  of  the  inlet  tube  E  is  above  the 
surface  of  the  liquid  in  C,  the  stopcock  B  being  closed.  When  the 
air  has  been  completely  expelled,  the  screw  pinchcock  F  is  closed 
while  the  air  pump  is  still  in  operation.  The  flask  C  is  now  raised 
until  the  lower  end  of  E  reaches  nearly  to  the  bottom  of  the  flask. 
The  air  pump  is  now  connected  at  G  and  the  cock  H  opened  so  as 
to  make  connection  with  the  pipet.  B  is  now  opened  and  the  inflow 
of  air  through  D  regulated  by  gradually  opening  F  in  such  a  manner 
that  the  liquid  is  very  slowly  forced  up  into  the  pipet.  In  this 
manner  the  liquid  never  comes  into  contact  with  the  air  under  full 
atmospheric  pressure  but  only  under  greatly  diminished  pressure. 
The  absorption  of  air  under  these  conditions  can  only  be  inappre- 
ciable, especially  since  the  liquid  in  the  flask  remains  perfectly  quiet, 
and  only  the  lower  portion  is  used." 

Having  filled  the  pipet  B,  Fig.  13,  with  the  air-free  solvent  as 
just  described,  'T  is  connected  with  the  source  of  gas  supply  and 
the  cocks  C  and  D  are  turned  in  such  a  way  as  to  allow  the  gas  to 
sweep  out  the  air  from  the  capillary,  M,  The  buret  is  then  filled 
in  the  usual  manner  by  lowering  the  leveling  tube  F,  the  cock  D 
having  been  turned  so  as  to  connect  T  with  E,  Care  is  taken  to 
keep  the  entering  gas  under  a  slight  pressure  by  keeping  the  mercury 
level  in  F  slightly  above  that  in  A,  This  prevents  air  from  entering 
through  any  leaks  in  the  train  connecting  the  gas  generator  with  the 
buret."  The  gas  must  be  completely  saturated  with  the  vapor  of 
the  solvent  and  this,  with  other  than  aqueous  solvents,  may  require, 
in  addition  to  drawing  it  through  some  of  the  solvent  in  jff,  that  a 
thin  layer  be  placed  in  the  buret  and  time  allowed  for  it  to  saturate 
the  gas  sample. 

"After  again  allowing  the  current  of  gas  to  flow  through  the 
capillary  M  for  a  short  tim^  the  buret  and  pipet  are  connected  with 
each  other  by  turning  the  three-way  cocks  D  and  C  in  the  proper 
direction.  The  determination  of  the  amount  of  absorption  is  then 
made  as  follows:  A  portion  of  the  gas  is  passed  into  the  pipet  by 
raising  F  and  opening  G,  the  displaced  liquid  being  caught  in  a 
graduated  cylinder.  The  cock  C  is  closed  and  the  gas  and  liquid  in 
the  pipet  brought  into  intimate  contact  with  each  other  by  shaking 
the  whole  apparatus.  C  is  now  opened  to  allow  gas  to  enter  from 
the  buret  to  replace  that  absorbed.  This  process  is  repeated  until, 
on  opening  C,  there  is  no  further  decrease  in  the  volume  of  gas  in  A. 
The  volume  absorbed  is  found  by  subtracting  from  the  original 
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volume  of  gas,  the  volume  remaining  in  the  buret  plus  the  volume 
in  the  pipet.  The  volume  of  gas  in  the  pipet  is  equal  to  the  volume 
of  liquid  drawn  off.  The  volume  of  liquid  remaining  is  easily 
calculated  from  the  known  volume  of  the  pipet.  The  absorption 
coefficient  or  'solubility*  is  the  ratio  of  the  volume  of  gas  absorbed, 
measured  at  the  temperature  of  the  experiment,  to  the  volume  of 
the  saturated  liquid.  It  may  be  reduced  to  the  coefficient  used  by 
Bunsen  by  dividing  by  (i  +  a/).*' 

In  the  case  of  the  majority  of  investigators  who  have  used  this 
method,  particularly  for  determinations  at  high  or  low  tempera- 
tures, the  absorption  pipet  has  been  kept  at  the  temperature  of  the 
experiment  and  the  gas  measuring  buret  at  room  temperature,  the 
two  being  connected  by  means  of  a  flexible  capillary  which  permits 
the  absorption  pipet  to  be  independently  shaken.  This  arrange- 
ment makes  it  necessary,  in  calculating  the  absorption  coefficients, 
to  apply  the  usual  corrections  for  temperature  and  vapor  pressure 
to  the  volume  of  gas  in  the  buret.  This  is  a  complication  which  in 
some  cases  causes  uncertainties  in  regard  to  the  accuracy  of  the 
results  as  finally  calculated. 

A  somewhat  more  elaborate  form  of  apparatus  than  that  just 
described  was  developed  by  Drucker  and  Moles  (1910)  for  determi- 
nations in  cases  where  the  solubility  is  very  small.  These  authors 
give  results  for  hydrogen  and  nitrogen  in  aqueous  solutions  of 
glycerol.  The  particular  feature  of  the  apparatus  is  that  only  about 
one-tenth  the  usual  amount  of  solvent  is  employed  and  solubilities 
as  low  as  only  one-tenth  that  of  nitrogen  in  water  at  25®  can  be 
measured. 

An  apparatus  designed  for  determinations  at  very  high  pressures, 
using  a  Caillet  compression  tube,  is  described  by  Sander  (1911-12). 
It  was  used  for  determination  of  the  solubility  of  carbon  dioxide  in 
water,  alcohols,  and  other  organic  solvents.  The  principle  involved 
fs  that  the  pure  gas  is  first  compressed  above  mercury  in  a  graduated 
tube  and  the  volumes  corresponding  to  given  pressures  noted.  Simi- 
lar readings  are  then  taken  for  the  same  gas  after  a  small  accurately 
measured  amount  of  solvent  has  been  introduced  into  the  graduated 
tube.  The  difference  between  the  two  volumes  at  the  same  tem- 
perature and  pressure,  reduced  to  i  kg.  per  sq.  cm.  and  i  cc.  of 
liquid,  represents  the  solubility  of  the  gas  in  the  given  solvent. 

Finally,  attention  should  be  called  to  the  method  of  determination 
of  gas  solubility  based  on  the  principle  that,  for  volatile  solutes 
which  obey  the  laws  of  Dalton  and  Henry,  the  amount  which  is 
carried  away  by  an  inert  gas  when  known  volumes  are  bubbled 
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through  solutions  of  known  strength  of  volatile  solute,  can  be  used 
to  measure  the  comparative  solubilities  in  solvents  of  different  con- 
centrations. An  example  of  this  method  is  the  determination  of 
the  solubility  of  ammonia  in  aqueous  salt  solutions  by  Abegg  and 
Riesenfeld  (1902).  The  very  ingenious  apparatus  consists  of  a 
generator  for  developing  a  stream  of  Hi  +  O2  from  aqueous  NaOH, 
by  means  of  an  electric  current  measured  with  the  aid  of  a  copper 
voltmeter,  and  the  volume  of  gas  thus  determined.  This  was  passed 
through  a  spiral  in  the  vessel  containing  the  ammonia  solution  of 
known  concentration.  The  mixed  gases  passing  out  of  this  were 
received  in  a  third  vessel  containing  5  cc.  of  o.oi  n  HCl.  Electrodes 
were  provided  in  this  vessel  and,  by  means  of  conductivity  measure- 
ments, the  point  determined  at  which  all  of  the  HCl  became  satu- 
rated with  NHa.  Since  the  volume  of  the  H2  +  Q2  required  for  this 
purpose  was  known,  the  partial  pressure  of  the  NHj  in  the  mixture 
could  be  directly  ascertained.  Comparative  determinations  of  the 
vapor  pressure  of  the  ammonia  in  water  and  a  series  of  salt  solutions 
made  in  this  way  were  calculated  to  ammonia  solubilities  on  the 
basis  of  the  relation  that,  for  two  solutions  of  equal  ammonia  con- 
tent, the  ammonia  pressure  is  reciprocally  proportional  to  the  solu- 
bility of  the  ammonia  in  them. 
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Acenaphthene,  i,  2,  i6 

bromo,  2 

chloro,  2 

iodoy  2 
Acetaidehvde,  2 

phenyl  hydrazone,  2 

trithio,  732 
Acetamide,  2 

tribromo,  2 

trichloro,  2 
Acetanilide,  3,  4 

chloro  and  bromo,  4 

nitro,  4,  70 

oxymethyl,  13 
Acetanisidine,  13 
Acetic  acid,  5-8,  84,  89,  366,  500,  626 

chioro,  5,  9-1 1 

cyano,  11 

esters,  12 
Acetic  anhydride,  5 
Acetins,  mono,  di  and  tri,  13 
Acetnaphthalide,  13 
Acetone,  13-15,  50,  125,  197,  248,  444, 
480,  511,  525,  534.  648,  695 

phenyl  hydrazone,  487 
Acetphenetidine,  477 
Acetophenol,  89. 
Acetophenone,  9,  10,  16,  84 

amino,  730 
Acetotoluidine,  732 
Aceturethan,  742 
Acetyl  acetone,  16 
Acetyldiphenylamine,  283 
Acetylene,  16,  17,  438 

bi  iodide,  17 
Acetylsalicylic  acid,  loi,  593 
Acetyl  tribromophenol,  486 
Aconitic  acid,  17 
Aconitine,  17 
Acrylic  acid,  trichloro,  18 
Actmium,  18 
Adipic  acid,  18 
Adipinic  acid,  18 
Adonitol,  dibenzal,  698 
Agaric  acid,  18 
Air,  19 
Alanine,  19,  20 

phenyl,  486 
Albumin,  20 

Alcohol  (Ethyl),  2,  12,  65,  66,  71,  72, 
125,  126,  160,  163,  235,  239,  245, 
247,  248,  286-294,  296,  298-300, 
313, 404-5,  438-9, 466-7,  501,  509- 
10,  530,  533,  571.  574.  628,  636, 
671 


Alizarin,  20 
Allantoin,  20 
Allocinnamic  acids,  254 
Allyl  alcohol,  511,  534,  647 

iaothiocyanic  ester,  443 

mustard  oil,  77 

thio  urea,  738 
Aloin,  20 
Alums,  30-32,  67,  180,  249,  582,  587, 

^713 

Aluminium  bromide,  21-24 

chloride,  25-27 

fluoride,  27 

hydroxide,  28 

oxide,  28,  210 

rubidium  alum,  582 

sulfate,  29,  31 

sulfide,  29 

thallium  alum,  713 
Aminopropionic  acia,  19 
Aminosuccinic  acid,  692 
Ammonia,  33-38,  70,  436 
Ammonium  acetate,  39 

acid  oxalate,  59 

acid  sulfate,  64 

antimony  sulfide,  69 

arsenates,  39 

alum,  30 

benzoate,  39 

bicarbonate,  41-43 

bismuth  citrate,  150 

borates,  40 

bromide,  40,  99,  504 

bromide,  propyl,  benzyl,  etc.,  41 

bromide,  tetraethyl,  41 

bromide,  tetramethyl,  41 

cadmium  bromide,  41,  167-^ 

cadmium  chloride,  170-1 

cadmium  iodides,  177 

cadmium  sulfate,  67 

calcium  ferrocyanide,  51 

calcium  sulfate,  214 

carbonate,  13,  41 

cerium  sulfate,  241,  343 

cerium  nitrate,  241 

chloride,  43,  44-50, 60,  107,  109,  274, 
337-8,  363,  643,  751 

chloride  camellite,  48 

chloride,  ethyl  and  methyl,  50 

chromates,  51 

chromium  alum,  32 

chromium  sulfate,  67 

citrates,  m 

cobalt  chlorides,  256 

cobalt  malonate,  259 
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copper  chloride,  265-6,  270 
copper  sulfate,  273,  557 
didymium  nitrate,  381 
fluoboride,  51 
fluositicate,  62 
formate,  52 
glycyrrhiiate,  307 
indium  sulfate,  67 
iodate,  52 
iodide,  52 

iodide  i^enyl  tritnethyl,  55 
iodide  tetra  amyl,  55 
iodide  tetra  ethyl,  53,  55 
iodide  tetra  melhyf,  54,  55 
iodide  tetra  propyl,  54,  55 
iodomercurate,  55 
iridium  chlorides,  55,  335 
iron  alum,  67 
iron  chloride,  337 

lanthanum  nitrate,  347 
lanthanum  sulfate,  348 
lead  chloride,  353 
lead  cobalt  icy  an  ide,  43 
lead  sulfate,  67 
lithium  sulfate,  68 
lithium  tartrate,  69 
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manganese  sulfate,  68,  404 
mercuric  bromide,  406 
molybdate,  tetra,  55 
nickel  sulfate,  68,  273 
nitrate,  45,  55-60 
olcate,  59 
oxalate,  59,  376,  735 

perch  lorate,  43,  44 

perchlorate  derivatives,  44 

periodate,  52 

permanganate,  62 

persulfate,  69 

phosphates,  60,  61,  63 

phosphites,  62 

phosphomolybdate,  55 

picrate,  62 

platinum  bromide,  41 

platinum  chloride,  498 

plat i nous  nitrite  compounds,  499 

ruthenium  nitrosochloride,  587 

salicylate,  62 

selenatc,  62 

Nlico  fluoride,  62 

sodium  phosphates,  62 

sodium  sulfate,  68 

sodium  sulfite,  69 


cobalt    sultate,      Ammonium  acetate,  sullate,  45,  56, 60, 
63-69,  374.  404.  556,  594 
sulfoantimonate,  69 
sulfonates,  69 


strontium  sulfate,  68 

tartrare,  69 

tetroxolate,  59 

thiocyanate,  35,  70 

thorium  oxalate,  60,  733 

thorium  sulfate,  724 

trinitrate,  57 

urate,  70 

uranyl  carbonate,  43,  733-4 

uranyj  nitrate.  735 

uranyl  oxalate,  735 

uranyl  propionate,  736 

vanadate,  meta,  70 

vanadium  sulfate,  69 

zinc  chloride,  751 

zinc  oxalate,  754 

sdnc  phosphate,  754 

zinc  sulfate,  69,  273 
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Amyl  acetate,  la,  70,  71 

alcohol,  71,  72 

alcohol,  ISO,  71,  72,  291 
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hydrochloride  (iao),  72 
Amy!  ammonium  iodide,  tetra,  ; 

ammonium  perch lorates,  44 

benzene,  84 

benzene  (iso),  90 

bromide  (iso),  292 

butyrate,  70 
Amylene.  72,  73 

hydrate,  73 
Amyl  ether,  (iso),  293 

formate,  70,  71 

malonic  acid,  399 

propionate,  70 
Andromedotoxine,  73 
Anethol,  13,  73 
Aniline,  21,  72-80,  88,  89,  443 

bromo,  21,  79 
"  lethyl,  21,  123,  132 


methyl,  21,  79,  292 

nitro,  4,  78,  79,  80 

nilro  methyl,  tetra,  79 

nitroso,  79 

nitroso  dimethyl,  77,  79 

propyl,  79 

sulfate,  80 
Anisaldehyde,  ID 
Anisic  acid.  So 
Anisidine,  80 
Anisole,  80,  84,  89 
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Anthraquinone,  82,  83 

hydroxy,  83 
Anthrarunne,  83 
Antimony,  83,  705,  712 

ammonium  sulfide,  69 

lithium  sulfide,  366,  373 

penta  chloride,  94 

penta  fluoride,  94 

potassium  sulfide,  500-1 

potassium  tartrate,  96 

selenides,  05 

sodium  sulfide,  627-^ 

sulfide,  277,  365 

tri  bromide,  83-88 

tri  chloride,  88-94 

tri  fluoride,  95 

tri  iodide,  95 

tri  oxide,  95 

tri  phenyl,  95 

tri  sulfide,  95 
Antipyrine,  4,  96 

Apomorphine,  hydrochloride,  97,  442 
Arabinose,  6p6 
Arachidic  acid,  97 
Arbutin,  97 
Ar^on,  97 

Aribitol,  monobenzal,  698 
Arsenic,  98,  705,  712 

pentoxide,  100 

sulfide  (ous),  1 01 

tri  bromide,  98 

tri  chloride,  98 

tri  iodide,  95,  98 

tri  oxide,  39,  98-100,  629,  642 
Asparagine,  loi 
Asparaginic  acid,  loi 
Aspirin,  loi,  593 
Astrakanit,  641,  668 
Atropine,  loi,  102 

methyl  bromide,  102 
Auric,  Aurous,  (see  Gold) 
Azelaic  acid,  102 
Azoanisol,  103 

phenetol,  103 
Azobenzene,  16,  88,  102,  103,  123,  133, 
166 

amino,  103 

hydroxy,  103 
Azobenzoic  acid  ethyl  ester,  103 
Azolitmine,  104 
Azonaphthalene,  103 
Azophenetol,  103,  104 
Azotoluene,  103 
Azoxyanisol,  103 
Azoxybcnzene,  103 
Azoxybenzoic  acid  ethyl  ester,  103 
Azoxy  phenetol,  103 

Barbituric  acid,  diethyl,  744 
Barium  acetate,  104 

amyl  sulfate,  121,  122 

arsenate,  104 

benzene  sulfonates,  122 


Barium  acetate,  benzoate,  104 
borates,  105 
bromate,  .105 
bromide,  99,  105,  106 
butyrate,  106 
cadmium  chloride,  171 
camphorates,  106 
cinnamates,  112 
citrates,  112 
'caproate,  107 

carbonate,  107,  108,  11 1,  509,  557 
chlorate,  108 

chloride,  45,  99,  108-111,  643 
chromate,  in,  112 
cyanide,  112 
ferrocyanide,  112 
fluoride,  in,  112 
formate,  113 
glycerolphosphates,  119 
hydroxide,  105,  109,  113,  114 
iodate,  114 

iodide,  106,  in,  112,  114 
iodide  mercuric  cyanide,  423 
iodomercurate,  115 
iso  caproate,  107 
iso  succinate,  120 
laurate,  120 
malate,  115 
malonate,  115 
molybdate,  115 
myristate,  120 
nitrate,  45,  55,  109,  113.  115-7,  x66, 

nitrite,  117,  118 

oxalate,  118,  119 

oxide,  106,  III,  119 

phenanthrene  sulfonates,  122 

palmitate,  120 

perbromide,  106 

perchlorate,  108 

periodide,  115 

persulfate,  122 

picrate,  119 

potassium  ferrocyanide,  112 

propionate,  119 

salicylate,  119 

salicylate,  dinitro,  1 19 

silicate,  119 

stearate,  120 

succinate,  120 

sulfate.  III,  120,  121,  509,  557 

sulfite,  122 

sulfonates,  122 

tartrate,  122,  123 

truxilate,  123 
Behenic  acid,  123 

methyl  ester,  123 
Benzalaniline,  123 
Benzalazine,  123 
Benzaldehyde,  10,  84,  89,  123,  287 

trithio,  732 

hydroxy,  10 

nitro,  10,  123,  124 
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Benzaldoxime,  134 

nitro,  124 
Benzalic  compouadfl  of  alcohols,  69S 
Benzamide,  124 
Benzanilide.  124 

chloro,  134 
Benzaniline,  103 
Beniaztinaphthalene,  103 
Benzene,  x,  5,  9,  10,  21,  77,  79,  83,  90, 
103,  134,  125-132,  135,  287,  482, 
576,  581,  703 

bromo,  14,  31,  90,  129,  286,  436,  573 

bromochloro,  etc.,  129 

bromo,  chloro,  iodo,  85 

bromo  nitro.  73,  24,  26 

chloro,  5,90,  129,  130 

chloro,  bromo,  iodo  and  fluoro,  128 

chloronitro,  22,  23,  25,  77,  128 

disulfone  chloridea,  130 

dibromo,  21,  91 

dichtoro,  91 

ethyl,  85,  90 

fiuoro,  ^ 

fluoronitro,  85 

hexahydro,  280 

iodo,  90 

isoamyl,  90 

mixed  halogen  substituted,  129,  130 

nitro,  1, 4, 5.  21,  22. 25,  77,  79, 90, 91, 
103,128,131,132,288,303,408,421 

nitro  chloro,  etc.,  129,  130 

nitroBO,  77,  131 

propyl,  85,  91 

sulfonic  acid,  84,  89 

tri  nitro,  478 
Benzhydrol,  128,  132 
Benzil,  2,  9,  10,  88,  103,  124,  132,  136 
Benzine,  i^ 

Benzoic  acid,  5,  9,  10,  77,  84,  89,  128, 
«33-'45 

amino,  137,  138 

amino  nitro,  138 

bromo,  chloro  and  iodo,  139,  140 

chloro,  136,  139 

dinitro  oxy,  145 

fiuoro,  136,  140 

halogen  sutntituted,  139 

iodo,  140 

isopropyl,  279 

methoxy,  80 

methyl,  141 

methyl  estera,  140 

nitro.  136,  141-S,  590 

nitro  chloro,  anH  bromo,  145 
Benzoic  aldehyde,  nitro,  2 

anhydride,  145 
BenjKJin,  103,  124,  133,  145 
Benzonitrile,  21,  84,  90 
Benzophenone,   10,   13,  22,  27,  84,  88, 
89,  103,  146,  166 

tetra  methyl  diamido,  440 
Benzoquinone,  10 
Benzosulfonazote,  587-8 


BenzosuKonic  acids,  amino,  136 
Benzoyl  chloride,  21,  27,  84,  89,  146 
Benzoyl  phenyl  carbinol,  145 
phenyl  hydrazine,  487 
tetra  hydroquinaldine,  146 
Benzyl  acetate,  2S8 

alcohol,' 288 
Benzylamine,  hydrochloride,  147 
Benzyl  amino  succinic  acid,  692 
Benzylaniline,  123,  145,  147 
Benzyl  carbamide,  326 

chloride,  80 

chloride,  nitro,  128,  147 

ethyl  ether,  288 
Benzylidene  aniline,  124,  145 

naphthylamines,  147 
Ben^lidenes,  chloro  nitro,  147 
Benzvl  phenol,  147 
Beryllium  acetate,  147 

fluorides,  148 

hydroxide,  148 

taurate,  148 

meta  vanadate,  149 

myristate,  148 

oxalate,  148 

palmitate,  148 

phosphate,  148 

stearate,  14S 

sulfate,  148,  149 
Betaine,  149 

salts,  149 
Betol,  149 
Bismuth,  150 

ammonium  citrate,  150 

chloride,  150 

citrate,  150 

double  nitrates,  151 

hydroxide,  151 

iodide,  151 

ojn'chloride,  150 
salicylate,  152 
eelenide,  152 
sulfide,  152 
telluride,  132 
triphenyl,  152 
Boraji,   629-631    (see    Sodium 

Boric  acid,  40,  153-57,  189,  if 

tetra,  157 
Boric  anhydnde,  157 
Bomeol,  224 
Boron  trifluoride,  157 
Brassidic  acid,  158 
Brassidinic  acid,  123 
Bromal  hydrate,  158 
Bromethyl  propyl  acf 
Bromine,  15,  150,  !■• 
Bromolor 
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Brucine,  sulfate,  163 

tartrate,  163 
Butter  fat,  302 

Butadiene,  dipheuyl,  163,  254 
Butane,  163 
Butyl  acetate,  12,  163 

alcohol,  iso,  291 

alcohols,  164,  165 

ammonium  perchloFate,  44 

bromide,  iso,  292 

chloral,  165 

chloral  hydrate,  165 

formate,  163 

malonic  acid,  399 

sulfine  perchlorate,  698 
Butyric  acid,  102,  146,  165-6,  224 

trichloro,  166 
Butyric  aldehyde,  163 

Cacodylic  acid,  167 
Cadmium    ammonium    bromide, 
167-168 

ammonium  chloride,  170-1 

ammonium  iodides,  177 

barium  chloride,  171 

bromide,  167 

caesium  sulfate,  186 

chlorate,  169 

chloride,  iii,  167,  169-174 

cinnamates,  174 

cyanide,  175 

fluoride,  170,  175 

hydroxide,  175 

iodide,  167,  170,  175,  176,  I77 

magnesium  chloride,  171 

nitrate,  178 

oxalate,  60,  178  ^ 

potassium  bromide,  168 

potassium  chlorides,  173-4 

potassium  iodides,  178 

potassium  sulfate,  179 

rubidium  bromide,  i6i3 

rubidium  chloride,  172 

rubidium  sulfate,  587 

silicate,  178 

sodium  bromide,  169 

sodium  chloride,  174 

sodium  iodide,  178 

sodium  sulfate,  180 

sulfate,  170,  178,  179 

sulfide,  180 
Caesium  alum,  32,  180 

bicarbonate,  181 

bromide,  181 

carbonate,  181 

chlorate,  181 

chloraurate,  181 

chloride,  182,  183 

chromates,  181,  183 

cobalt  malonate,  259 

dihydroxy  tartrate,  186 

double  sulfates,  186 

fluoboride,  181 


Caesium  alum,  fluoride,  27,  183 

gold  chloride,  181,  308 
ydroxide,  183 

iodate,  183 

iodides,  i^^-^ 

iridium  chlorides,  182 

iron  chloride,  340 

lead  bromides,  181 

mercuric  bromide,  181 

mercuric  chlorides,  182 

nitrate,  184 

oxalate,  185 

perchlorate,  18 1 

periodate,  183 

permanganate,  185 

platinum  chloride,  182,  498 

selenate,  185 

sulfate,  18^ 

tartrate,  dihydroxy,  186 

telluracid  oxalate,  185 
4I9  tellurium  bromide,  712 

tellurium  chloride,  182,  712 

thallium  chloride,  182 

uranyl  chloride,  734 

uranyl  nitrate,  735 
Caffeine,  186-187 
Calcite,  192,  193 
Calcium  acetate,  187-8  ^ 

ammomium  ferrocyanide,  51 

ammonium  sulfate,  67,  214 

benzoate,  188 

bitartrate,  222 

borates,  188-9 

bromide,  99,  189 

bromide  mercuric  cyanide,  423 

butylacetate,  188 

butyrates,  190 

camphorates,  190 

caproate,  190 

caprylate,  190 

carbonate,  19 1-5,  218 

chlorate,  196 

chloride,  99,  ill,  119,  121,  170,  189, 
195-202,  641  ^ 

chlonde  acetamidate,  198 

chloride  acetic  acidate,  198 

chloride  alcoholates,  199 

chromates,  199 

cinnamates,  200 

citrate,  200 

ethyl  acetate,  188 

fluoride,  167,  189,  198,  201 

formate,  201 

glycerophosphate,  201 

neptoate,  201 

hydroxide,  200-5,  215 

iodate,  206 

jodide,  198,  201,  206 

iodo  mercurate,  206 

lactate,  206 

maenesium  chloride,  196 

ma&tes,  206-207 

malonate,  207 
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Calcium  acetate,  methyl  acetate,  i88 

methyl  pentanate,  190 

nitrate,  203,  207-9,  222 

nitrite,  209 

oenanthate,  201 

oleate,  209 

oxalate,  209-10 

oxide,  157.  189.  198,  210 

pelargonate,  212 

perbromide,  189 

periodide,  206 

phenanthrene  sulfonates,  220 

phosphates,  210,  211,  212 

potassium  ferrocyanide,  200 

potassium  sulfate,  218 

propionate,  212 

propyl  acetate,  188 

rubidium  sulfate,  218 

salicylate,  213 

selenate,  213 

silicate,  119,  198,  201,  213 

sodium  thiosulfate,  222 

succinates,  213 

sulfate,  195.  198,  203.  212,  214-20 

sulfate  anhydrite,  214 

sulfide,  213,  220 

sulfite,  220 

tartrate,  221-2 

thiosulfate,  208,  222 

titanate,  213 

valerates,  223  . 
Calomel,    413    (see    also    Mercurous  • 
chloride) 


Cellose,  696 
Cephaeline  salts,  240 
Cerium  acetate,  241 

ammonium  nitrate,  241 

ammonium  sulfate,  241 

butyrates,  24.1 

chloride  (ous),  242 

citrate,  242 

cobalticyanide,  242 

dimethyl  phosphate,  242 

double  nitrates,  242 

double  sulfates,  243 

fluoride,  242 

formate,  241 

p^lycolate,  242 

lodate,  242 

malonate,  242 

oxalate,  242 

propionate,  241 

selenate,  243 

sulfate,  243-4 

sulfonates,  244 

tartrate,  244 

tungstate,  244 
Cesium,  (see  Caesium) 
Cetyl  alcohol,  9,  244,  574 
Chloral  formamide,  245 

hydrate,  96,  244-5 
Chlorine,  15,  150,  160,  239,  245-7 

dioxide,  247 

monoxide,  247 

trioxide,  247 
Chloro  acetic  acid  esters,  12 


Camphene,  10,  128,  223  v/    Chloroform,  14,  15,  77»  126,  131,  247 

Camphor,  8,  9,  136,  166,  223-5,  593  248,  289,  435,  571 


benzoyl,  224 
bromo,  225,  593 
chloro,  225 
Camphoric  acid,  190, 225, 368, 383, 508, 

633.  678 

anhydride,  225 
Camphoroxime,  225 
Cane  su|;ar  (see  Sugar) 
Cantharidine,  226 
Caoutchouc,  226 

Capryl  alcohol,  239,  278,  481,  745 
Carbamides,  226 
Carbazol,  128,  227 
Carbinol  (see  Methyl  alcohol) 
Carbon  dioxide,  227-234,  438 

disulfide,  5,  128,  235 

monoxide,  235-238 

oxysulfide,  238 

tetrachloride,  125,  239,  288,  435,  572 
Carmine,  239 
Camallite,  388, 641 
Camellite,  ammonium  chloride,  48 

potassium  chloride,  48 
Carvacrol,  239 
Carvoxime,  240 
Cascarilla  oil,  468 
Casein,  2jo 
Catechol,  240 


Cholesterol,  248-9 

acetate,  248 

digitonide,  248 

stearic  acid  ester,  249 
Cholesteryl  benzoate,  103 

isobutyrate,  103 

propionate,  103 
Choline  perchlorate,  249 
Chromic  acid,  51,  250,  372,  584,  651 
Chromium  alums,  249 

ammonium  alum,  32 

ammonium  sulfate,  67 

caesium  alum,  180 

chlorides,  249,  250 

double  salts,  250 

nitrates,  250 

sulfates,  250 

thiocyanate,  250 

potassium  cyanide,  531 

potassium  thiocyanate,  531 

rubidium  alum,  582 

thallium  alum,  713 

trioxide,  183,  250 
Chrysarobin,  250 
Chrysene,  250 
Cineole,  251 
Cinchona  alkaloids,  251 
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Cinchonidine,  251 

salts,  252 
Cinchonine,  251 

salts,  252 
Cinchotine  salts,  252 
Cinnamic  acid,  9,  10,  136,  252-254 

bromo,  253,  254 

chloro,  254 

methoxy,  254 
Cinnamic  aldehydes,  chloro  and  bromo, 

254 
Cinnamylidejne,  123,  147,  163,  254 

acetophenone,  16 

Citric  acid,  51,  254-55 

Cobalt  acetate,  256 

amines,  255 

ammonium  chlorides,  256 

ammonium  sulfate,  67 
bismuth  nitrate,  151 

bromide,  256 

caesium  sulfate,  186 

cerium  nitrate,  242 

chlorate,  256 

chloride,  45,  256-8 

citrates,  258 

double  salts,  255 

fluoride,  258 

p^adolinium  nitrate,  304 

lodate,  258 

iodide,  258 

lanthanum  cyanide,  346 

lanthanum  nitrate,  347 

lead  cyanide,  357 

malate,  259 

malonates,  259 

neodymium  cyanide,  449 

neodymium  nitrate,  449 

nitrate,  259 

oxalate,  259 

perchlorate,  256 

potassium  citrate,  258 

potassium  sulfate,  557 

praseodymium  nitrate,  568 

rubidium  nitrite,  259 

rubidium  sulfate,  587 

samarium  nitrate,  594 

sulfate,  259-60 

sulfide,  260 

thallium  cyanide,  717 

ytterbium  cyanide,  746 

yttrium  cyanide,  746 
Cocaine,  261 

hydrochloride,  261 

perchlorate,  261 
Cocaline,  302 
Codeine,  261 

phosphate,  261 

sulfate,  261 
Colchicine,  262 

salts,  262 
Collidine,  262 
Congo  red,  262 
Coniine,  262 


Copiapite,  344 

Copper  acetate,  262-3  • 

ammonium  chloride,  265-6,  270 

ammonium  sulfate,  273,  557 

bromide,  167,  263 

caesium  sulfate,  186 

carbonate,  263-4  ' 

chlorate,  264 

chloride,    109,    11 1,    150,    264-270, 

274 
chloride  (ous),  170,  183,  198 

cyanide,  270,  531 

hydroxide,  270 

icxlate,  271 

iodide,  177,  271 

manganese  sulfate,  403 

nitrate,  271,  360 

oxalate,  272 

oxide,  270,  272 

potassium  carbonate,  264 

potassium  chloride,  267-8,  270 

potassium  sulfate,  274,  557 

rubidium  sulfate,  587 

sodium  sulfate,  276 

sulfate,  63,  272-7,  403,  454 

sulfide,  95,  277 

sulfonates,  277 

thallium  sulfate,  720 

tartrate,  277 

thiocyanate,  278 
Cotton  seed  oil,  294,  436,  468 
Coumarin,  132,  278 
Cream  of  tartar,  564-566 
Cresol,  9,  10,  77,  128,  251,  278,  279 

trinitro,  279 
Crotonic  acid,  9,  10,  279 

chloro,  279 
Cryolite,  28 
Cumidine,  pseudo,  279 
Cuminic  acid,  279 
Cyanimide,  279 
Cyanogen,  280 

Cyclohexane,  5,  86,  91,  128,  280 
Cyclohexanol,  280 
Cyclohexanone,  280 
Cymene,  85,  91 

pseudo,  86 
Cryptopines,  methyl,  279 
Cytisine,  280 

Detonal,  742 

Dextrin,  281 

Diacetyl  morphine,  442 

Diacetyl  racemic  ether,  281 

tartaric  ether,  281 
Diamine  mercuric  chloride,  419 
Dibenzyl,  103,  123,  133,  145,  147,  281 

acetone,  9 

hydrazine,  147 
Dibnal,  742 
Dicyandiamidine,  279 
Didymium  ammonium  nitrate,  281 

potassium  sulfate,  281 
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Didymium  sulfate,  281 

sulfonates,  281 
Diethylaraine  (see  Ethyl  amine),  281 
Diethylbarbituric  acid,  742,  744 
Diethyldiacetyl  tartrate,  131 
Diethylene  ether,  302 
Diethylketone,  289 
Diethyl  oxalate,  10 
Dihydro  naphthoic  acids,  447 
Dimethoxystilbene,  103 
Dimethyl  amine  (see  Methyl  amine) ,  437 

malonate,  10 

oxalate,  9,  10 

pyrone,  5,  9,  10,  21,  132,  136,  143, 
166,  253,  279,  304,  346,  400,  448, 
484,  486,  495,  575 

succinate,  5,  9,  10 

terephthalate,  10 

urea,  484 

xanthine,  721 
Dionin,  281,  442 
Diphenyl,  86,  91,  128,  282 

acetylene,  123,  254 

amine,  130,  132,  282-3 

amine  blue,  283 

amine,  hexanitro,  283 

butadiene,  123 

imide,  227 

hydrazine,  123 

methylamine,  283 

oxide,  282 

selenide,  283 

sulfide,  283 

telluride,  283 

urea,  738 
Dipyridyl  77,  132 
Dipronal,  742 
Dipropylazophenetol,  103 
Double  mercuric  chlorides,  420 
Dulcitol,  dibenzal,  698 
Dyes,  283 
Dysprosium  oxalate,  283 

Edestin,  283 

Egg  albumin,  20 

Elaterin,  284 

Emetine  and  salts,  284 

Epronal,  742 

Erbium  dimethyl  phosphate,  284 

oxalate,  284 

sulfate,  284 

sulfonate,  284 
Erusic  acid,  123,  158,  284 
Erythritol,  284,  698 

dibenzyl,  698 

Eserine,  492 

Ethane,  285 

Ethane,  diphenyl,  88 

Ether,  ethyl,  5,  10,  15,  16,  83,  128,  131, 

247,  248,  282,  289-290,  295,  297-9, 

3I3»  323,  425.  541 
petroleum,  477 


Ethyl  acetate,   10,   12,  77,   160,  247, 

285-6,  200,  313 
Ethyl  alcohol  (see  Alcohol) 

amine,  di,  128 

amine  hydrochloride,  296 

amine,  tri,  102,  in,  133,  224,  405 

amines,  294-6 

ammonium  bromide,  tetra,  41 

ammonium  chloride,  tetra,  50 

ammonium  iodide,  tetra,  53,  55 

ammonium  perchlorates,  44 

benzene,  90 

benzoate,  10 

bromide,  160,  290,  296,  436,  572 

butyrate,  290,  296 

carbamate,  296,  741-2 

chloracetate,  12 

diacetyl  tartrate,  di,  300 

dichlor  acetate,  12 
Ethylene,  301 

bromides,  5,  22,  79,  103,  128,  131, 
280,  281,  283,  300,  301,  431 

chlorides,  128,  291,  296 

cyanide,  302,  693 

tetraphenyl,  302 
Ethyl  ether  (see  ether) 

formate,  299 
Ethylidene  chloride,  291,  296 
Ethyl  iodide,  296 

ketone,  di,  300 

malonic  acid,  399 

methyl  ketone,  299,  534,  649 

morphine,  281,  4^2 

morphine  hydrochloride,  443 

piperidine,  496 

propionate,  290,  300 

succinimide,  693 

sulfine  perchlorate,  698 

sulfonium  iodide,  tri,  699 

sulfon  methanes,  435 

trichlor  acetate,  12 
Ethyl  urethan,  742 

valerates,  300 
Eucaine  and  salts,  302 
Eucalyptole,  251 
Europium  sulfonate,  302 

Fats,  302 
Fatty  acids,  468 
Ferric  (see  Iron) 
Ferrous  (see  Iron) 
Fluorene,  132,  145,  303 
Fluorenone,  132 
Fluorescein,  303 
Formaldehyde,  303 
Formamide,  5,  166,  303 
Formanilides,  chloro,  303 
Formic  acid,  5,  126,  130,  303,  304 
Fruit  sugar,  695-7 
Fumaric  acid,  304 
Furfuralazine,  123 
Furfurol,  304 
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Gadolinium  cobalticyanide,  304 

dimethyl  phosphate,  305 

double  nitrates,  304 

glycolate,  304 

oxalate,  304-5 

sodium  sulfate,  305 

sulfate,  305 

sulfonates,  305 
Galactose,  305,  695-7 
Gallic  acid,  305-6 
Germanium  dioxide,  306 

potassium  fluoride,  535 

sulfide,  306 
Glass,  306 
Glaserite,  559,  641 
Globulin,  306 
Glucoheptose,  696 
Glucose,  506,  695-97 
Glutaminic  acid,  306 

hydrochloride,  307 
Glutaric  acid,  307 
Glycerol,  75,  125 
Glycine,  iii,  307 
Glycocoll,  307 

trimethyl,  149 
Glycolic  acid,  307 

phenyl,  307 
Glycyrrhizic  acid,  307 
Gold,  508,  705,  712 

caesium  chlonde,  181 

chloride,  308 

double  chlorides,  308 

lithium  chloride,  36^ 

phosphorus  trichloride,  308 
Grape  sugar,  695-97 
Guaiacol,  251,  309 

carbonate,  ^09 
Guanidine,  triphenyl,  2,  309 
Gulose,  697 
Gun  cotton,  465 

Helianthin,  309 

Helium,  J09-310 

Hemoglobin,  309 

Heptane,  230,  278,  291,  310,  436,  481 

Heptoic  acid,  310 

Heroine,  442 

Hexahydrobenzene,  280 

Hexamethylene,  280 

tetramine,  310 
Hexane,  78,  131,  291,  310,  436 
Hexanitrodiphenylamine,  283 
Hippuric  aad,  310-11 
Holocaine  hydrochloride,  311 
Homatropine  hydrobromide,  311 
Hydrastine,  311 

Hydrastinine  hydrochloride,  311 
Hydrazides,  312 
Hydrazine,  312 

dibenzyl,  147 

nitrate,  312 

perchlorate,  312 

sulfate,  312 


Hydrazobenzene,  103,  123,  145,  147 
Hydriodic  acid,  312 
Hydrobenzene,  103,  147 

tetra,  87 
Hydrobenzoic  acids,  hexa,  140 
Hydrobenzoin,  133 
Hydrobromic  acid,  15,  160,  248,  3x3 
Hydrochloric  acid,  247,  248, 298, 313-5, 

517.  649 
Hydrocinnamic  acid,  253,  570 
Hydrocyanic  acid,  315 
Hydrofluoric  acid,  315 
Hydrogen,  316-21 

peroxide,  321-2 

selenide,  322 

sulfide.  37,  313,  315,  322-3 
Hydroquinol,  15,  77,  103.  224, 251,  254, 

323-4 
chloro  and  bromo,  324 

diacetyl  chloro  and  bromo,  324 
Hydroquinone  (see  Hydroquiaol) 
Hydroxy  benzaldehyde,  123 

benzoic  acids,  140,  141 

benzoic  acid,  dinitro,  145 
Hydroxylamine,  324 

hydrochloride,  324 
Hyoscine  hydrobromide,  325 
Hyoscyamine,  J24 
Hypophosphonc  acid,  490 

Iditol,  tribenzal,  698 

Indan  carboxylic  acid,  nitro,  325 

Indigo,  325 

Indium  ammonium  sulfate,  67 

caesium  alum,  180 

iodate,  325 
Inositol,  iso,  325 
Iodic  acid,  325,  536,  654 
Iodine,  55,  95,  98,  150,  160,  184,  206, 

247,  271,  325-34.  429,  537.  713 
lodoeosine,  335 
Iodoform,  335 
lodol,  335 
Iridium  ammonium  chlorides,  55,  335 

caesium  chlorides,  182 

chloride,  J35 

double  salts,  33^ 

potassium  chlonde,  526 

rubidium  chlorides,  585 
Iron  ammonium  sulfate  (alum),  67 

bicarbonate,  336 

bromide  (ous),  335 

caesium  alum,  180 

caesium  chloride,  340 

caesium  sulfate,  186 

carbonate  (ous),  336 

chloride,  150,  267,  270,  336-40 

fluoride,  652 

formate  340 

hydroxide,  341,  342 

nitrate,  341 

oleate,  342 

oxalate,  342 
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licsk  ammonium  sulfate  (alum),  oxide, 

2  ID,  342 

phosphates,  342 

potassium  chloride,  339-40 

potassium  sulfate,  345,  558 

rubidium  alum,  582 

rubidium  sulfate,  587  . 

sodium  sulfate,  344 

sulfate,  29,  64,  179,  343-45 

sulfide,  277.  342,  345 

sulfonates,  345 

thallium  alum,  713 

thallium  cyanide,  717 

thiocyanate,  345 
Isoamyl  alcohol,  574 

urethan,  742 
Isobehenic  acid,  123 
Isobutyl  acetate,  formate,  etc.,  163 

alcohols,  164-5,  574 
Isobutylamine  hydrochloride,  165 
Isobutjrric  acid,  165-6 
Isoerusic  acid,  123 
Isopentane,  77,  476 
Isophthalic  acid,  490 
Isopropyl  aicohol,  511,  533,  571 

amine,  573 

bromide,  573 

chloride,  573 

iodide,  573 
Itaconic  acid,  345 

Kainite,  641 
Keratin,  345 
Kieserite,  641 
Krypton,  345 

Lactdiethylamide,  744 
Lactic  acid,  125,  346 

trichloro,  346 
Lactose,  695-97 
Lanthanum  ammonium  nitrate,  347 

bromate,  346 

citrate,  346^ 

cobalticyanide,  346 

dimethyl  phosphate,  348 

double  nitrates,  347 

double  sulfates,  348 

p^Iycolate,  346 

lodate,  346 

malonate,  346 

molybdate,  347 

oxalate,  347 

sulfate,  348 

sulfonates,  348 

tartrate,  349 

tungstate,  349 
Laurie  acid,  349 
Lead,  349,  705,  712 

acetate,  349-350 

ammonium  chforide,  35^ 

ammonium  cobalticyanide,  43 

ammonium  sulfate,  67 

arsenate,  350 


Lead,  benzoate,  351 
borate,  351 
bromate,  351 
bromide,  150,  351-2 
caesium  bromides,  181 
caprate,  352 
caproate,  352 
caprylate,  352 
carbonate,  352-3 
chlorate,  353 
chloride,  46,  in,  150,  170,  198,  270, 

339.  351.  353-56 

chromate,  353,  357 

citrate,  157 

diphenyl  dicyclohexyl,  352 

double  cyanides,  357 

ferricyanide,  357 

fluoride,  351,  356,  357 

fluoro  chloride,  356 
•  formate,  358 

heptylate,  352 

hexyl  bromide,  352 

hexyl  chloride,  352 

hyclroxide,  358 

hyposulfate,  365 

iodate,  358 

iodide,  351,  356,  357,  358,  359 

kurate,  352,  360 

malate,  359 

myristate,  352 

nitrate,  n6,  360-2 
Lead  nonylate,  352 

oxalate,  362 

oxides,  351,  356,  357,  362 

palmitate,  352,  360,  362 

peroxide,  362 

persulfate,  365 

phosphate,  ^571.3^2 

potassium  chloride,  355 

potassium  ferricyanide,  357 

potassium  iodide,  359 

potassium  sulfate,  364,  558 

stearate,  352,  360,  362 

succinate,  363 

sulfate,  357,  362-65 

sulfide,  95,  277,  345,  356,  365 

sulfonates,  365 

tartrate,  366 

tetraphenyl,  3^2,  362 

tetracyclohexyl,  352 
Lecithin,  366 
Leonite,  641 
Leucine,  366 
Lignoceric  acid,  97,  366 
Ligroin,  366 

Lime  (see  Calcium  hydroxide) 
Linseed  oil,  468 
Lithium,  37,  366 

acetate,  366 

ammonium  sulfate,  68 

ammonium  tartrate,  69 

antimony  sulfide,  366,  373 

benzoate,  367 
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Lithium,  bicarbonate,  569 
bichromate,  372 
borate,  367 
bromate,  367 
bromide,  100,  367 
camphorate,  368 
carbonate,  368-9 
chlorate,  369 
chloraurate,  369 
chloride,  100,  ill,  183, 198,  270,  356, 

370-1 
chromate,  372 
citrate,  372 
fluoride,  27,  373 
formate,  373 
gold  chloride,  308,  369 
hippurate,  373 
hydroxide,  367,  371-3 
hypophosphate,  377 
iockte,  374 
iodide,  373,  374 
iodo  mercurate,  374 
laurate.  374,  375 
mercuric  iodide,  374 
molybdate,  375 
myristate,  374,  375 
nitrate,  117,  376 
nitrite,  376 
oleate,  374 
oxalate,  60,  376 
oxide,  378 
palmitate,  374,  375 
permanganate,  377 
phosphate,  377 
potassium  sulfate,  377 
salicylate,  377 
silicate,  119,  213,  367,  378 
sodium  sulfate,  377 
stearate,  374,  375 
sulfate,  29,  64,  121,  179,  220,  259, 

274,  343,  365,  369,  376,  377,  378 

sulfoantimonate,  366,  373 

tartrates,  378 
Lutidine,  574 
Lyxose,  696 

Magnesium,  378 
acetate,  378 

ammonium  arsenate,  30 
ammonium  ferrocyanicfe,  389 
ammonium  nitrate,  59 
ammonium  phosphate,  61 
ammonium  sulfate,  68 
benzoate,  379 
bicarbonate,  385-86 
bismuth  nitrate,  151 
bromate,  379 
bromide,  379 

bromide  alcoholates,  379,  381 
bromide  anilinates,  379,  381 
bromide  compounds,  379,  382-3 
bromide  etherate,  379-80 


Magnesium,    bromide   phenylhydrazi- 

nates,  370,  382 
cadmium  chloride,  171 
caesium  sulfate,  186 
calcium  chloride,  196 
camphorate,  383 
carbonate,  13,  384-86 
cerium  nitrate,  242 
chlorate,  387 
chloride,  46,  in,  170,  196,  198,  339, 

356,  371.  3^7-8.  641 

cinnamate,  389 

chromate,  389 

ferrocyanides,  389 

fluoride,  389 

fluosilicate,  3^ 

gadolinium  nitrate,  304 

hydroxide,  385,  389,  390 

hypophosphate,  395 

iodate,  390 

iodide,  390 

iodide  alcoholates,  391,  392 

iodide  anilinates,  391,  392 

iodide  compounds,  391,  393,  394 
Magnesium  iodide  etherates,  391,  392 

iodo  mercurate,  394 

lanthanum  nitrate,  347 

laurate,  3^  ^ 

mercuric  iodide,  394 

myristate,  39^ 

neodymium  nitrate,  449 

nitrate,  395 

oleate,  395 

oxalate,  60,  395 

oxide,  28,  210,  378,  395 

palmitate,  394 

phosphate,  39s 

platinic  cyanide,  389 

potassium  ferrocyanide,  389 

potassium  chloride,  388 

[>otassium  chromate,  389 

potassium  sulfate,  396,  397 

praseodymium  nitrate,  568 

rubidium  sulfate,  587 

salicylate,  3^5 

samarium  nitrate,  594 

silicate,  213,  378,  396 

sodium  sulfate,  668 

stearate,  394 

succinate,  396 

sulfate,  273, 388, 39^7»  480, 641, 668 

sulfite,  397 

sulfonates,  397 
Maleic  acid,  304,  398 
Malaminic  acid,  398 
Malonic  acid,  299,  398-9 
Malonic  acids,  substituted,  399 
Maltose,  695-7 
Mandelic  acid,  398-400 

butyl  esters,  400 

methyl  esters,  400 
Manganese  ammonium  molybdate,  59 

ammonium  phosphate,  62 
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Manganese  ammonium  molybdate, 
monium  sulfate,  68,  404 

bismuth  nitrate,  151 

borate,  400 

bromide,  400 

caesium  sulfate,  186 

carbonate,  401 

cerium  nitrate,  242 

chloride,  47.  "if  ^70.  198,  35^, 
388,  401 

cinnamate,  401 

copper  sulfate,  403 

fluosilicate,  401 

hydroxide,  401-2 

hypophosphite,  402 

iodomercurate,  402 

lanthanum  nitrate,  347 

mercuric  iodide,  402 

neodyonium  nitrate,  449 

nitrate,  402 

oxalate,  402 

oxide,  402 

potassium  chloride,  401 

potassium  vanadate,  405 

praseodymium  nitrate,  568 

rubidium  sulfate,  587 

samarium  nitrate,  594 

silicate,  119,  213,  396,  402 

sodium  sulfate,  404 

sulfate,  274-5,  378,  403-5 

sulfide,  405 

titanate,  402 
Mannitol,  166,  405,  698 

tribenzal,  698 
Mannose,  695-7 
Matico  oil,  468 
Mellibose,  606 

Mellitic  acid,  hexamethyl,  431 
Menthane,  431 

Menthol,  128,  131,  224,  245,  431 
Menthyl  mandelates,  400 
Mercury,  378,  598 

acetate,  406 

ammonium  iodide,  55 

barium  iodide,  115 

benzoate,  406 

bromide,  131,  158,  351,  406-8 

caesium  bromide,  181 

caesium  chlorides,  182 

calcium  iodide,  206 

chloride,    47,    80,    no,    182, 
409-21,  526 

cinnamate,  422 

cyanide,  422-4 

diphenyl,  95,  152,  430 

double  cyanides,  423 

fulminate,  424 

iodide,  170,  177,  408,  421,  424-9, 

iodide  diamine,  ^g 

lithium  iodide,  374 

magnesium  iodide,  394 

manganese  iodide,  402 

nitrate,  429 


am-      Mercury,  oxide,  429-30 

potassium  chloride,  410,  420 
potassium  iodide,  425,  541 
rubidium  chloride,  412 
selenite,  430 
:nK 


sodium  chloride,  411 

sodium  iodide,  656 

strontium  iodide,  682 
371,  sulfate,  430-1 

sulfide,  431 

zinc  thiocyanate,  752 
Mesitylene,  86,  ^2,  292 
Meta  arsenic  acid,  98 
Methacetin,  13 
Methane,  432-3 

diphenyl,  86,  92,  433 

triphenyl,  88,  282,  309,  433-4 
Methoxybenzoic  acid,  80 
Methoxycinnamic  acid,  103 
Methoxystilbene,  di,  677 
Methyl  acetate,  12,  247,  435 

alcohol,  5,  37.  72,  128,  160,  235,  247, 
248,  280,  286,  299,  313,  315.  323. 
435,  436,  501,  510,  574 

amines,  437,  438 

amine  chloroplatinates,  438 

amine  hydrochloride,  438 

ammonium  bromide,  tetra,  41 

ammonium  chloride,  tetra,  50 

ammonium  iodide,  tetra,  54,  55 

ammonium  perchlorates,  44 

aniline,  21,  292 

aniline,  di,  132 

anisate,  10 

benzoate,  10,  21 

benzoic  acids,  730 
Methylene  blue,  439 

bromide,  21,  439 
Methvl  butyrate,  438 

carbinol,  tri,  227 

chloride,  315,  439 

cinnamate,  9,  10 

cryptopines,  279 

ether,  37,  248,  301,  315,  438 

ethyl  ketone,  299,  534,  649 

hexyl  carbinol,  574 

iodide,  436,  439 

iso  thiocyanate,  443 

malonic  acid,  399 

mellitic  acid,  hexa,  431 
268,  mustard  oil,  223 

orange,  309,  4J9 

oxalate,  439 

phenyl  carbamide,  226 

phenyl  picramides,  492 

picric  acid,  495 

piperidines,  496 
616  propionate,  ^39 

propyl  azo  phenol,  103 

pyridines,  574 

pyridines,  tri,  262 

pyridine  zinc  chloride,  574 

salicylate,  251,  439 
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Methyl  butyrate,  succinic  acid,  71 1-2 

sulmte,  440 

sulfine  perchlorate,  698 

sulfone  methanes,  435 

toluate,  10 

urea,  484 

urethan,  431,  742 

valerate,  438 
Michler's  ketone,  440 
Milk  sugar,  695^7 
Molybdenum  trioxide,  440 
Molybdic  acid,  440 
Morphine,  441 

acetate,  442 

hydrochloride,  442 

perchlorate,  442 

salts,  442 

sulfate,  442 

tartrate,  442 
Mustard  oil,  443 
Myristic  acid,  443 

Naphthalene,  5,  9,  13,  21,  79,  86,  92, 
98,  123,  128,  130-2,  166,  223-4, 
251,  279,  282-3,  300-1,  324,  431, 

433-4.  443-7 
bromo,  87,  92 

chloro,  87, 92 

dihydro,  446 

nitro,  86,  92,  224,  283,  408,  421,  446 

picrate,  126 

sulfonic  acid,  446 
Naphthoic  acid,  4^J 
Naphthoic  acids,  dihydro,  447 
Naphthols,  10,  128,  224,  251,  283,  301, 
446,  447,  448,  593,  703, 

picrate,  447 
Naphthyl  acetate,  10 

amine,  79,  224,  240,  283,  309,  446, 
448 

amine  sulfonic  acids,  448 

benzoate,  448 

hydrazones  of  sugars,  697 

salicylate,  149 
Narceine,  448 
Narcotine,  449 
Neodymium  chloride,  449 

cobalticyanide,  449 

dimethyl  phosphate,  450 

double  nitrates,  449 

glycolate,  449 

molybdate,  449 

nitrate,  450 

oxalate,  449-50 

sulfonates,  450 

tungstate,  450 
Neon,  450 

Neurine  perchlorate,  450 
Nickel  ammonium  sulfate,  68,  273 

bismuth  nitrate,  151 
Nickel  bromate,  451 


bromide,  451 

iifate,  186 


caesmm  sui 


Nickel  bromate,  carbonate,  451 

carboxyl,  451 

cerium  nitrate,  242 

chlorate,  451 

chloride,  47,  452 

citrate,  452 

gadolinium  nitrate,  304 

hydroxide,  452 

iodate,  452 

iodide,  453 

lanthanum  nitrate,  347 

malate,  453 

neodymium  nitrate,  449 

nitrate,  453 

oxalate,  453 

perchlorate,  451 

potassium  citrate,  452 

potassium  sulfate,  455,  557 

praseodymium  nitrate,  568 

rubidium  sulfate,  587 

samarium  nitrate,  594 

sodium  sulfate,  454 

sulfate,  453-5 

sulfide,  455 

thallium  sulfate,  720 
Nicotine,  456 
Nigella  oil,  468 

Niobium  potassium  fluoride,  456 
Nitric  acid,  224,  395,  456-7»  54^ 

oxide,  4j8,  461,  465 
Nitrocellulose,  465 
Nitrogen,  457-461 

oxide  (ic),  461 

oxide  (ous),  462-5 

tetroxide,  465 
Nitrophenyl  chloroform,  248 
Nitrosobenzene,  131 
Nitrosopiperidine,  496 
Nitrosyl  chloride,  247 
Nitrous  oxide,  462-5 
Novocaine,  466 

hydrochloride,  466 

Octane,  466 

Octyl  alcohol,  239,  278,  481,  745 
Oenanthyl  urethane,  742 
Oils,  302,  468 

baldo  leaves,  468 

castor,  oleic,  olive,  etc.,  249 

cotton  seed,  294,  436 

helianthus  annus,  468 

olive,  468 

turpentine,  440,  733 

Oleic  acid,  248,  466-7 

Olein,  tri,  467 

Orthovanillin,  744 

Osmic  acid,  468 

Oxalic  acid,  59,  i85»  34^,  376,  468-9, 
549-51,  661 

Oxybenzoic  acids,  140,  141,  251 

Oxybenzoic  acid,  dinitro,  145 

Oxygen,  470-3 
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OsEokerite  paraffin,  475 
Ozone,  473-4 

Palladium  chloride,  474 

Palmitic  add,  97,  248,  443,  467,  474-5, 

677 
acetic  ester,  446 

acid  cetyl  ester,  475 
Palmitin,  tri,  467,  475 
Papaverine,  475 
Paraffin,  283,  446,  475 
Paraformaldehyde,  303 
Paraldehyde,  2,  128,  301 
Para  morphine,  721 
Pentane,  476 

iso,  77,  131,  282 
Peptone,  476 
Perchloric  acid,  476 
Perseitol,  dibenzal,  698 
Petroleum,  294 

benzine,  133 

ether,  477 
Phenacetm,  477 
Phenanthraquinone,  477-8 
Phenanthrene,  128,  132,  145,  233,  282, 
283,  443,  478-79 

picrate,  479 
Phenetidine,  acet,  477 
Phenetol,  86,  93,  292 

dinitro,  80 

Phenol,  9,  10,  15.  76.  781  79,  83,  86,  93, 

102,  123,  124,  127,  131-3,  135, 146, 

156,  224,  227,  251,  280,  283,   295, 

300,  301,  310.  315,  373,  397,  423, 

433,  445,  446,  448.  466,  479-84, 
536,  682,  704 

dinitro,  4,  303 
Phenols,  amino,  136,  251 

acetyl  tribromo,  486 

bromo,  484,  486 

chloro,  15,  77,  79,  283,  486 

iodo,  486 

nitro,  15,  77,  128,  251,  446,  484-6 

nitroso,  486 

tribromo,  132 
Phenolate  of  phenyl  ammonium,  484 
Phenolphthalein,  486 
Phenyl  acetic  acid,  9,  12 

alanine,  486 

amine,  di,  21,  80,  128,  283-3 

amine,  tri,  282 

anisyl  ketone,  10 

benzoate,  10 

carbinol,  tri,  227 

diacetylene,  di,  163 

dibromo  propionic  acid,  570 
Phenylene  diamines,  486 
Phenyl  ether,  132 

ethylene,  tetra,  302 

glycolic  acid,  307 

glyoxal  phenyl  hydrazone,  307 

Ruanidine,  tn,  2,  309 

nydracrylic  acid,  732 


Phenyl  hydrazines,  484,  486-7 

hydrazme,  di,  163 

hydrazones  of  sugars,  697 

methane,  di,  433 

methane,  tri,  282,  309,  433-4,  704 

methyl  amine  hydrochloride,  438 

methyl  carbamide,  226 

pipendines,  di,  497 

propiolic  acid,  570 

.  propionic  acid,  254,  570 

salicylate,  10,  251,  593 

selenide,  dibromo,  487 

selenium  bromide,  di,  596 

telluride,  dibromo,  487 

tellurium  bromide,  di,  596 

thiocarbamide,  738-9,  740 

thio  urea,  738-740 

trimethyl  ammonium  iodide,  55 
Phloroglucinol,  487 
Phosphomolybdic  acid,  488 
Phosphoric  acid,  224,  489-90 
Phosphorus,  488-9 

acid,  489 

sulfides,  489 

triiodide,  95,  98 
Phthalic  acids,  490 
Phthalic  acids,  nitro,  491 
Phthalic  anhydride,  491 
Phthalide,  2,  309 

carboxylic  acid,  492 
Phthalimide,  492 
Phthalonic  acid,  A92 
Phthalyl  hydroxyiamine  324 

phen>rl  hydrazides,  312,  487 
Physostigmine,  49a 

salicylate,  492 

sulfate,  A92 
Phytosterol,  248 
Picramides,  methyl  phenyl,  49? 
Picric  acid,  5,  81,  240,  279,  301,  303, 
309,  446-8,  484,  486, 492-5,  731 

methyl,  495 
Picrotoxine,  495 
Picoline,  574 
Pilocarpine,  ^96 

hydrochloride,  496 

mtrate,  496 
Pinacolin,  496 
Pimelic  acid,  495 
Pinene,  293 

hydrochloride,  496 
Pipecoline,  496 
Piperidine,  280, 496 

propyl,  262 
Piperidines,  di  phenyl  497 
Piperidine  hydrochloride,  496 

methyl,  496 
Piperine,  496,  497 
Piperonal,  9,  10,  136 

nitro,  10 
Piperonilic  aldehyde,  2 
Platinates,  chloro,  of  hydrocarbon  sul- 
£nes,  499 
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Platino  amines,  499 
Platinous     nitrite    ammonium     com- 
pounds, 499 
Platinum  alloys,  49]^ 

ammonium  bromide,  41, 

bromide,  497 

caesium  chloride,  182 

chlorides,  49^ 

double  chlorides,  498 

magnesium  cyanide,  389 

potassium  bromide,  497 
Ponceau,  499 
Potasammonium,  500 
Potassium,  37,  500 

acetate,  500 

acid  sulfates,  560 

alum,  30,  31 

amyl  sulfate,  564 

antimony  sulfide,  500-1 

antimony  tartrate,  96 

arsenate,  501 

barium  ferrocyanide,  112 

benzoate,  502 

beryllium  nuoride,  148 

bicarbonate,  508-9 

bioxalate,  551 

bisulfate,  560,  563 

bitartrate,  564-6 

bitartrate,  dimethyl  ester,  566 

borates,  502 

bromate,  503 

bromide,  100,  167,  263,  ^80,  504-7 

bromide,  mercuric  cyanide,  423 

butyrate,  508 

cadmium  bromide,  168 

cadmium  chlorides,  173-4 

cadmium  iodides,  178 

cadmium  sulfate,  179 

calcium  ferrocyanide,  200 

calcium  sulfate,  218 

camphorates,  508 

carbonate,  13,  35,  264,  353,  369, 
508-12,  544,  557 

carbonyl  ferrocyanide,  531 

cerium  sulfate,  243 

chlorate,  512-15,  714 

chloride,  45,  48,  109,  iii,  121,  170, 
174,  183,  196,  198,  267,  270,  274, 
307.  339,  340,  356,  37i»  388,  410, 
480,  504*  505,  507.  509,  512,  516- 
26,  531,  543,  552.  637,  641,  643, 
668,  672 

chloride,  camellite,  48 

chloride  mercuric  cyanide,  423 

chloro  iridate,  526 

chloro  platinate,  498 

chromate,  353,  526-30,  559 
Potassium  chromium  alum,  249 

chromium  molybdate,  250 

chromithiocyanate,  531 

chromocyanide,  531 

citrate,  530 

cobalt  citrate,  258 


Potassium  chromium  alum,  cobalt  mal- 

onate,  259 
cobalt  sulfate,  557 
copper  carbonate,  264 
copper  chloride,  267-8,  270 
copper  sulfate,  274,  557 
cyanate,  531 
cyanide,  270,  531 
dichromate,  527-30 
didymium  sulfate,  281 
dihydroxy  tartrates,  566 
dipropyl  malonate,  512 
ethyl  sulfate,  563-4 
ferricyanide,  531-2 
ferrocyanide,  531-2 
ferrosulfate,  558 
fluoboride,  502 

fluoride.  27,  112, 242,  507,  526,  532-4 
fluotitanate,  568 
formate,  535 
germanium  fluoride,  535 
gold  chloride,  308 
nippurate,  311 
hydroxide,  501,  502,  507,  509,  526, 

529,  534-6,  555,  558 
hypophosphate,  555 
hypophosphite,  555 
iodate,  536 
iodide,  100,  177,  326,  425,  504,  505. 

507,    518,    5I9»    526,    534.    536, 

537-41 
iodide  mercuric  cyanide,  423 

iodomercurate,  541 

iridium  chloride,  526 

iron  chloride,  339-40 

iron  sulfate,  345 

lanthanum  sulifate,  348 

lead  chloride,  355 

lead  cobalticyanide,  357 

lead  ferricyanide,  357 

lead  iodide,  359 

lead  sulfate,  364,  558 

lithium  sulfate,  377 

lithium  tartrate,  378 

magnesium  chloride,  388  - 

magnesium  chromate,  389 

magnesium  ferrocyanide,  389 

magnesium  sulfate,  396,  397 

manganese  chloride,  401 

manganese  sulfate,  405 

mercuric  cyanide,  423 

mercuric  chloride,  410-11,  420 

mercuric  iodide,  425,  541 

meta  borate,  502 

meta  phosphate,  502,  526,  534,  555 

methyl  sulfate,  564 

molybdate,  529,  530,  541 

nickel  citrate,  452 

nickel  sulfate,  455,  557 

niobium  fluoride,  456 

nitrate,  45,  55,  116,  117,  208,  360, 
376,  480,  506,  509,  519,  520,  521, 
541,  542-8,  552,  643,  657,  659,  718 
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Potassium    chromium    alum,    nitrite, 

548-^ 

oxalate,  60,  549-52f  735 

perborates,  502 

perchlorate,  515,  554 

periodate,  536 

permanganate,  552-4 

persulfate,  563 

phosphates,  526,  534,  554-5 

phosphomolybdate,  555 

picrate,  554,  719 

platinum  bromide,  497 

platinum  chloride,  498 

pyrophosphate,  526,  534,  555 

rubidium  perchlorate,  583 

rubidium  nitrosochloride,  587 

selenate,  556 

silicate,  378,  556 

sodium  carbonate,  512 

sodium  sulfate,  668,  559 

sodium  sulfite,  564 

sodium  tartrate,  566 

sodium  thiosulfate,  568 

stannate,  556 

stannous  chloride,  522 

strontium  sulfate,  558 

succinate,  691 

sulfate,  31,  45,  64,  121,  149,  166,  179, 
220,  259,  274,  365,  378,  388,  397, 
405,  480,  509.  512,  522,  526,  529, 

530,  534.  541  f  544f  552,  556-62, 
643,  668,  719 
sulfide,  ^64 

sulfoantimonate,  500-1 
sulfonates,  564 
tantalum  fluoride,  710 
tartrate,  564-566 . 
tellurate,  566 
telluric  acid  oxalate,  552 
tellurium  bromide,  712 
tetroxalate,  552 
thiocyanate,  70,  566-7 
thiosulfate,  568 
titanium  fluoride,  568 
thorium  sulfate,  724 
tungstate,  530,  541,  562 
uranyl  butyrate,  733 
uranyl  carbonate,  512 
uranyl  chloride,  734 
uranyl  nitrate,  735 
uranyl  oxalate,  735 
uranyl  propionate,  736 
uranyl  sulfate,  736 
vanadate,  568 
yttrium  oxalate,  747  • 
zinc  cyanide,  532 
zinc  sulfate,  557 
zinc  vanadate,  568 
Praseodymium  chloride,  568 
dimethyl  phosphate,  569 
double  nitrates,  568 
glycolate,  568 
molybdate,  568 


Praseodymium  chloride,  oxalate,  568 

sulfate,  569 

sulfonates,  569 

tungstate,  569 
Probnal,  742 
Propione,  300 
Propiolic  acid,  phenyl,  570 
Propionic  acid,  303,  315,  436,  569-70 

acid,  amino,  19 

acid,  iodo,  570 

acid,  phenyl,  570 

aldehyde,  570 
Propionitrile,  571 
Propyl  acetate,  12,  571 

alcohol,  5,  128,  511,  571-2,  574,  636, 


cohol,  iso, 


alcohol,  iso,  53^ 

ammonium  iodme,  tetra,  54,  55 

ammonium  perchlorates,  44 

amine  hydrochloride,  573 

amines,  572-3 

anisole,  73 

benzene,  91 

bromide,  293,  573 

butyrate,  571 

chloride,  573 
Propylene,  573 
Propyl  formate,  571 

iodide,  573 

malonic  acid,  399 

piperidine,  262,  496 

propionate,  571 

sumne  perchlorate,  698 
Pseudo  cumidine,  279 
Pyrene,  573 

Pyridinamino  succinic  acids,  575 
Pyridine,  21,  127,  136,  258,  279,  439, 

A^6,  484,  a86,  574 
Pyridines,  methyl,  ethyl,  etc.,  574 

trimethyl,  262 
Pyrocatechol,    15,   77,    146,   224,   251, 

32A,  446,  575 
Pyrogallol,  15,  22^,  575 
Pyrone,    dimethyl    (see    Dimethylpy- 

rone 
Pyrophosphoric  acid,  490 
Pyrotartaric  acid,  307,  71 1-2 
Pyroxylin,  465 

8uinaldine,  benzoyl  tetrahydro,  146 
uinidine,  251,  575 

salts,  575 

sulfate,  576 
Quinine,  128,  251,  576,  577 

glycerophosphate,  578 

hydrochloride,  578 

pyrotartrates,  579 

salicylate,  578 

salts,  577-8 

sulfate,  578 

tannates,  579 
Quinhydrone,  575 
Quinol,  132,  448 
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Quinoiine,  484,  486 
ethiodide,  579 

Radium  emanations,  579^80 
Rape  oil,  468 
Raffinose,  695-97 
Resorcinol,  15,  77,  131,  146,  224, 
283.    324.    446,    484,    495, 
580-1,  654 
Retene,  1^5 

Rhamnitol,  dibenzal,  698 
Rhamnose,  696 
Rhodium  salts,  581 

sodium  nitrite,  660 
Rosolic  acid,  582 
Rosaniline,  581 

hydrochloride,  582 
Rubidium  alum,  32,  982 

bicarbonate,  582 

bromide,  582 

bromiodide,  58^ 

cadmium  bromide,  168 

cadmium  chloride,  172 

caesium  nitrosochloride,  587 

calcium  sulfate,  218 

carbonate,  582 

chlorate,  583 

chloride,  183,  270,  356,  371,  412, 

chromate,  584 

cobalt  nitrite,  259 

dichromate,  584 

dihydroxy  tartrate,  587 

double  sulfates,  587 

fluoboride,  582 

fluoride,  27,  584 

fiuosilicate,  586 

hydroxide,  536,  584-5 

gold  chloride,  308 

lodate,  585 

iodide,  585 

iridate,  58^ 

mercuric  chloride,  412 

molybdate,  585 

nitrate,  586 

perchlorate,  583 

periodate,  585 

periodides,  585 

permanganate,  554,  586 

platinum  chloride,  498 

potassium  perchlorate,  583 

ruthenium  nitrosochloride,  587 

selenate,  586 

silicotungstate,  586 

sulfate,  220,  587 

tellurate,  ^86 

telluric  acid  oxalate,  586 

tellurium  bromide,  712 

tellurium  chloride,  584,  712 

thallium  chloride,  584 

thiocyanate,  567 

uranyl  chloride,  734 

uranyl  liitrate,  735 
Ruthenium  salts,  587 


575. 


583 


Saccharin,  587-8 
Salicin,  588 
Salicylamide,  588 

Salicylates,  methyl  and  phenyl,  251 
Salicylic  acid,  15,  136,  251,  480,  575, 
588-93 
aldehyde,  10 
Salol,  9, 96,  149, 224, 225, 245, 309, 431, 

^      448. 593 
Saniarium  chloride,  594 

dimethyl  phosphate,  594 

double  nitrates,  594 

glycolate,  594 

oxalate,  594 

sodium  sulfate,  594 

sulfate,  594 

sulfonates,  595 
Santonin,  593 
Scandium  oxalate,  595 

sulfate,  595 
Schdnite,  641 

Scopolamine  hydrobromide,  325 
Sebacic  acid,  595 
Selenic  acid,  596 
Selenious  acia,  597 

anhydride,  597 
Selenium,  334,  408,  421,  596,  720 

bromide,  diphenyl,  596 

dioxide,  597 
Silica,  210,  362,  378,  395,  402,  556,  597 
Silicon,  598 

iodides,  598 

tetraphenyl,  302,  362,  598,  729 
Silicotungstic  acid,  598 
Silver,  598,  705,  712 

acetate,  598-9,  622 

acetyl  propionate,  617 

arsenate,  600     ' 

arsenite,  600 

benzoate,  600 

borate,  600 

bromate,  601 

bromide,  351,  367,  507,  582,  601-4 

butyrate,  604 

caproates,  605 

carbonate,  605 

chloroacetate,  599-600 

chlorate,  605 

chloride,  183, 198,  270, 356,  371,  388, 
583,  604-12 

chromate,  612 

citrate,  613 

cyanide,  531,  613 

dichromate,  613 

ethyl  methyi  acetate,  600 

ferricyanide,  613 

fluoride,  613-4 

fulminate,  614 

heptoate,  614 

iodate,  614-5 

iodide,  271.  359,  374,  537,  604,  605, 
611,  615-6 

isobutyrate,  604 
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Sflver,  iaovalerate,  624 
laurate,  617 
levulinate,  617 
malate,  617 

methyl  ethyl  acetate,  600 
myristate,  617 

nitrate.  57,  54^,  548,  599»  617-9 

nitrite,  118, 209, 376, 549, 6i9r20, 660 

dnanthylate,  614 

oxalate.  620 

oxide,  620-1 

palmitate,  617 

permanganate,  621 

phosphate,  621 

propionate,  621 

propyl  (di)  acetate,  600 

salicylate,  621 

selenides,  95,  152 

sodium  cyanide,  613 

stearate,  617 

succinate,  621 

sulfate,  219,  378,  562,  621-3 

sulfide,  29.  95,  loi,  277, 365, 611,  624 

sulfonates,  624 

tartrate,  624 

thallium  cyanide,  613 

thiocyanate,  567, 605, 624 

valerates,  624-5 

vanadate,  625 
Sodammonium,  625 
Sodium,  37, 625 

acetate,  500,  626-7 

acid  phosphate,  663 

alum,  32 

ammonium  phosphates,  62 

ammonium  sulfate,  68 

ammonium  sulfit^,  69 

antimony  sulfide,  627-8 

arsenates,  628-9 

benzoate,  187,  629 

beryllium  fluoride,  148 

biborate,  630-1 

bicarbonate,  43,  634,  637-8 

bisulfate,  670,  672 

borate,  367 

borate  (tetra),  629-31 

bromate,  631 

bromide,  99, 167, 604-5, 631-2, 634-5 

cacodylate,  633 

cadmium  bromide,  169 

cadmium  chloride,  174 

cadmium  iodide,  178 

cadmium  sulfate,  180 

caesium  sulfate,  186 

calcium  thiosulfate,  222 

camphorates,  633 

carbonate,  13,  218,  509,  512,  633-7, 

647,  655 

cenum  sulfate,  243 

chlorate,  639 

chloride,  45,  49,  109-11,  121,  166, 
170,  174,  183.  196-8,  267-8,  270, 
274»  339,  356.  37 1 1  388,  4",  480, 
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507,   5".  517.   5I9»  521-a.  526, 

544-5,  548,  562,  583,  61 1,  632,  635, 

637,  639-49,  661,  669-71,  690 
chromates,  649-52 
cinnamate,  652 
citrate,  652 
copper  sulfate,  276 
cyanide,  270,  531,  613,  649 
dichromate,  650-2 
diethvl  barbiturate,  629 
dihydrogen  phosphate,  663 
ferrocyanide,  532,  652 
fluoride,  27,  175,  357,  534,  632,  649, 

652 
fluosilicate,  652 
fluozirconate,  676 
formate,  653 
gadolinium  sulfate,  305 
glycerophosphate,  653 
gold  chloride,  308 
hydrogen  arsenate,  629 
hydrogen  phosphate,  662 
hydrosulfite,  673 
hydroxide,  109,  113,  536,  585,  627, 

629,   630,   632,   643,   649,   651-4, 

66t,  670 
iodate,  654 
iodide,  177,  616,  632,  634,  649,  652, 

654-6 
iodide  mercuric  cyanide,  423 
iodomercurate,  656 
iron  sulfate,  344 
lanthanum  sulfate,  348 
lithium  sulfate,  377 
lithium  tartrate,  378 
magnesium  sulfate,  668 
manganese  sulfate,  404 
mercuric  chloride,  41 1 
mercury  iodide,  656 
meta  borate,  502,  631 
meta  phosphate,  631 
meta  vanadate,  676 
molybdate,  440,  6^6 
nickel  sulfate,  454 
nitrate,  55,  58,  109,  116-7,  208,  222, 

360,  376,  509,  519,  545-6,  548,  618, 

652.  635,  644-5,  656-61 
nitnte,  649,  659-60 
nitrophenol,  662 
oleate,  480,  660 
oxalate,  552,  660-1 
palmitate,  661 
perchlorate,  639 
phenolate,  662 
phenol  sulfonate,  674 
phosphate,  662 
phosphate  fluoride,  664 
phosphites,  664 
picrate,  664 

potassium  carbonate,  512 
potassium  sulfate,  559,  668 
potassium  tartrate,  566 
potassium  thiosulfate,  568 
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Sodium,  pyrophosphate,  631,  649,  664 

rhodonitrite,  660 

salicylate,  187,  590,  665 

samarium  sulfate,  594 

selenate,  665 

silicate,  119.  213,  378,  396,  631,  665 

silver  cyanide,  613 

stannate,  665 

succinates,  665-6 

sulfate,  121,  179,  218,  220,  259-60, 
274.  365,  378»  397»  405,  522,  526, 
559»  562.  623,  632,  637,  641,  649, 
651-2,  656,  658,  660-1,  667-72, 

sulfide,  455,  672 

sulfite,  673 

sulfoantimonate,  627-8 

sulfonates,  673-4 

tartrate,  566,  674 

tellurates,  674 

tetraborate,  367,  629-31 

tetrachromate,  650 

tetraiodofluorescein,  335    . 

thiocyanate,  567 

thiosulfate,  208,  222,  628,  674-5 

thorium  sulfate,  725  ^ 

trichromate,  650 

tungstate,  656,  665,  672,  675 

uranyl  chromate,  734 

uranyl  oxalates,  661 

urate,  676 

yttrium  sulfate,  747 

zinc  sulfate,  75^ 

zirconium  fluoride,  676 
Sorbitols,  benzal,  698 
Sorbose,  697 
Sparteine,  676 

sulfate,  676 
Stannous,  stannic  (see  Tin) 
Stearic  acid,  97,  248,  446,  467-8,  475, 

676-7 
Stearin,  tri,  225.  467.  475,  677 

Stilbene,  88,  10^,  123,  133,  147,  280, 

^      677 

Strontium  acetate,  677 

ammonium  sulfate,  68 

benzoate,  678 

bromate,  678 

bromide,  100,  678 

camphorate,  678 

carbonate,  649,  678-9 

chlorate,  679 

chloride,  100,  III,  119,  170,  198, 
356,  371,  388,  526,  649,  679,  680 

chromate,  680 

cinnamate,  681 

fluoride,  680,  681 

formate,  681 

glycerophosphate,  681 

hydroxide,  678,  680-2 

hyposulfate,  365 

iodate,  682 

iodide,  682 


Strontium  acetate,  iodide  mercuric  cy- 
anide, 423 

iodomercurate,  682 

malate,  683 

malonate,  68^ 

mercuric,  iodide,  682 

molybdate,  683 

nitrate,  361,  546,  548,  659,  681,  683 

nitrite,  620,  683-4 

oxalate,  684 

oxide,  157,  198,  680,  684 

periodide,  682 

permanganate,  684 

potassium  sulfate,  558 

salicylate,  684 

silicate,  378,  665 

succinate,  685 

sulfate,  378,  562,  672,  680,  685-6 

tartrate,  686 

tungstate  (di),  686 
Strychnine,  687 

salts,  688-9 
Suberic  acid,  689 
Succinic  acid,  136,  480,  666,  690-2 

acid,  amino,  692 

acid,  bromo,  692 

acid,  chloro,  692 

acids,  pyridinamino,  575 

acid  nitrile,  102,  133,  135,  224,  299, 
405f  .445.  618,  649,  693 
Succinimide,  693 
Sucrose  (see  Sugar) 
Sugar,   166,  187,  198,  205,  397,  512, 

548,  627,  636,  648,  672,  693-8 
Sulfanilic  acid,  698 
Sulfine  chloroplatinates,  499 
Sulfonal,  435,  448,  593 
Sulfonium  perchlorates,  698 

iodide,  triethyl,  699 
Sulfur,   76.    127,    130,    150,    160,  247, 
334,  421,  446,  489,  564,  596,  672, 

699-705,  720,  729 
dioxide,  160,  224,  247,  315,  436,  438, 

705-8 
Sulfuric  acid,  5,  9,  10,  16,  124,  136, 

145,  146,  278,  279,  484,  486,  575, 

708-9,  726,  731 
Sulfon  methanes,  ethyl,  and  methyl,  435 
Sulfur  trioxide,  708-9 
Sulfuryl  chtoride,  2^7,  708 
"Superphosphates,    212 
Syngenite,  218 

Tachhvdrite,  196,  641 

Talitof,  tribenzal,  698 

Tannic  acid,  710 

Tantalum  potassium  fluoride,  710 

Tartaric  acid,  480,  481,  710-11 

Telluric  acid,  712 

Telluric  acid  caesium  oxalate,  185 

acid  potassium  oxalate,  552 

acid  rubidium  oxalate,  586 
Tellurium,  334,  596,  705,  712,  720 
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Tellurium,  bromide,  diphenyl,  596 

caesium  chloride,  182 

chromium  alum,  249 

double  salts,  712 

rubidium  chloride,  584 

tetra  iodide,  713 
Terephthalic  acid,  490 
Terpm  hydrate,  712 
Tetra  hydrobenzene,  89 

iodo  pyrrol,  335 
Tetronal,  435 
Thallium  alum',  32,  713 

bisulfate,  720 

bromate,  713,  716 

bromide,  713 

caesium  chloride,  182 

carbonate,  713 

chloride,  1 11, 150,  170,  183,  198,  270, 
339,  356,  371.  388,  526,  583,  611, 
649,  680,  713,  715-8 

chlorate,  714 

chromate,  717 

cyanide,  717 

double  cyanides,  717 

double  sulfates,  720 

fluoride,  717 

hydroxide,  717 

iodate,  718 

iodide,  713,  718 

mercuric  cyanide,  423 

nitrate,  547,  548,  619,  659,  718 

oxalate,  718 

perchlorate,  714 

phosphate,  718 

picrate,  719 

platinum  chloride,  498 

rubidium  chloride,  584 

selenate,  719 

silver  cyanide,  613 

sulfate,  31,  719-20 

sulfide,  720 

sulfite,  720 

thiocyanate,  716,  720 

vanadates,  721 
Thallo  thallic  chloride,  717 
Thebaine,  721 
Theobromine,  187,  721 
Theocin,  721 
Theophylline,  721 
Thiocarbamide  (thiourea),  70 

diodo  di,  226 
Thiophene,  128 

carbonic  acids,  721 
Thiophenylazine,  123 
Thiosinamine,  738 
Thiourea  (thiocarbamide),  70,  738 
Thorium  ammonium  oxalate,  60,  722 

ammonium  sulfate,  724 

borate,  722 

chloro  acetates,  721 

chloro  oxalate,  723 

emanations,  721 

hippurate,  722 


Thorium  ammonium  oxalate,  nitroben- 
zene sulfonate,  725 

oxalate,  722-3 

picrate,  723 

potassium  sulfate,  724 

selenate,  723 

sodium  sulfate,  725 

sulfate,  723-5 
Thoulet  solution,  541 
Thulium    bromo    nitrobenzene    sulfo- 
nate, 725 

oxalate,  725 
Thymol,  5,  10,  146,  227,  251,  446,  484, 

495,  593.  725-6 
Tin,  334,  705,  712,  726 

chloride,  170.  198,  247,  270,  356,  371, 
388,  401,  522,  713,  726-7 

diphenyl,  430 

hydroxide,  728 

iodide,  728-9 

oxalate,  729 

potassium  chloride  (ous),  522 

sulfate,  729 

sulfide  (ous),  95 

tetraphenyl,  598,  729 

triphenyl,  95 
Titanium  potassium  fluoride,  568 

silicate,  119 
Tolane.  103,  123,  147 
Toluene,  21,  87,  88,  93,  239,  247,  278, 
293,  301,  313,  481,  704,  729-30, 

745 
bromo,  128,  227,  293,  301,  484,  572, 

693,  726,  730 
chloro,  87,  93 
chloro  nitro,  730 
dinitro,  i 
nitro,  24,  26,  27,  77,  79,  87,  93,  128, 

132,  283,  293,  300,  303,  408,  421, 

446,  465,  478,  729-30 
sulfonamines,  729 
sulfochloride,  730 
trinitro,  i,  16,  224,  495,  575 
Toluic  acids,  9,  10,  12,  136,  575,  730, 

Toluidines,  79,  136,  224,  240,  283,  293, 
324,  431,  446,  448,  484,  486,  581, 
731-2 

Tolyl  carbamide,  226 

Trenalose,  696 

Tribenzylamine,  730 

Triethylamine,  102,  11 1  (see  Ethyl- 
amine) 

Trimethylamine,  437  (see  Methyl- 
amines) 

Trimethylethylene,  72 

Triolein,  467 

Trional,  435 

Trioxymethylene,  303 

Tripalmitin,  ^1.67,  475 

Triphenylamine,  282,  732 

Triphenyl  arsine,  732 

Triphenylbismuthme,  732 
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Triphenyl  phosphine,  732 

guanidine,  2 . 

stibene,  732 
Tristearin,  467,  475,  677 
Trithipacetaldehyde,  732 
Trithiobenzaldehyde,  732 
Tropaeolin,  309 
Tropic  acid,  732 
Tungsten  trioxide,  675 
Turpentine,  294,  440,  733 

Ulexine,  280 

Uranyl  ammonium'carbonate,  43, 733~4 

ammonium  oxalate,  735 

ammonium  propionate,  736 

caesium  chloride,  734 

chloride,  733-4 

double  nitrates,  735 

iodate,  734 

nitrate,  734-5 

oxalate,  661,  735-6 

potassium  butyrate,  733 

potassium  carbonate,  512 

potassium  chloride,  734 

potassium  oxalate,  735 

potassium  propionate,  736 

potassium  sulfate,  736 

rubidium  chloride,  734 

sodium  chromate,  734 

sodium  oxalates,  661 

sulfate,  736 

tetra  methyl  ammonium  chloride,  734 
Uranium  sulfate,  736 
Urea,  279,  484,  486,  737-8 

diphenyl,  738 
Uretnan,  80,  128,  283,  296,  421,  446, 

484,  593.  730.  741-2 

derivatives,  742 

methyl,  431 
Uric  acid,  742-3 
Ureide  of  glucose,  741 

Valeramides,  744 
Valeric  acid,  743 
Vanadium  ammonium  sulfate,  69 

caesium  alum,  180 

rubidium  alum,  582 

thallium  alum,  713 
Vanillic  aldehyde,  2 
Vanillin,  9, 10,  744 
Vaselin,  5 
Veratrine,  744 
Veratrol,  730,  744 
Veronal,  742,  744 
Vesuvin,  744 
Vinyl  sulnne  perchlorate,  698 

Water,  5,  125,  131.  133,  138-42,  144, 

164-6,   227,   235,   245,  248,  280, 

282,   285,   287.   294-5,  297.  299, 

302,  468,  487,  589.  593.  729»  73O1 

Welammt  oil,  468 


Xanthine,  dimethyl,  721 
Xanthone,  132 
Xenon,  745 

Xylenes,  2,  5,  21,  88,  94,  128,  281,  294, 
301,  484.  581,  693,  705,  730,  744 

nitro.745 
Xylenol,  745 

Xylidene,  79,  484 

Xylitol,  dibenzal,  698 

Xylose,  696 

Ytterbium  benzene  sulfonate,  746 

cobalticyanide,  746 

dimethyl  phosphate,  746 

oxalate,  746 

sulfate,  746 
Yttrium  chloride,  746 

cobaltidyanide,  746 

dimethyl  phosphate,  747 

glycolate,  746 

hydroxide,  747 

iodate,  746 

malonate,  746 

nitrate,  747 

oxalate,  747 

potassium  oxalate,  747 

sodium  sulfate,  747 

sulfate,  747 

sulfonates,  748 

tartrate,  748 

Zein,  748 
Zinc,  150,  712 

acetate,  748 

ammonium  chloride,  751 

ammonium  oxalate,  754 

ammonium  phosphate,  754 

ammonium  sulfate,  69,  273 

arsenite,  748 

benzoate,  749 

bicarbonate,  749 

bismuth  nitrate,  151 

bromide,  yd.Q 

caesium  sulfate,  186 

carbonate,  749 

cerium  nitrate,  242 

chlorate,  750 

chloride,    iii,    150,    170,    198,   270, 

339,  356,  388,  401,  680,  713,  727, 

750-1 
chromates,  751 

cinnamate,  752 

cyanide,  531,  752 

fluoride,  652,  752 

gadolinium  nitrate,  304 

hydroxide,  752-3 

iodate,  753 

iodide,  ^53 

lanthanium  nitrate,  347 

mercuric  thiocyanate,  752 

neodymium  nitrate,  449 

nitrate,  395,  754 

oxalate,  60,  754 
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